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Ref.: RP+10#1                                                                                       (3 pages) 
To: Regional Policy Program, Planning & Development, Halifax 
From: S. M. Mandaville Post-Grad Dips. 

Scientific Director 
Date: June 17, 2020 
Subject: 1st submission to the 2nd five-year review of the Regional Plan (RP) 

Preamble: We had made numerous submissions to the Regional Plan as well as to the 
RP+5 of Halifax. We had also supplied a DVD+R disk with extensive limnological info to 
the RP. Prior to that, we had made submissions to the former Halifax County plan 
reviews dating back to the 1990’s. During this 2nd five-year RP review, our submissions 
will be simpler and as concise as possible keeping in mind what a municipality can 
achieve on a pragmatic level. 
 
To introduce ourselves briefly, we are a scientific society with focus in the field of 
limnology (i.e., scientific specialty of freshwaters), and we have received select world 
acclaim for some of our work. We had lodged select printed reports of ours with the 
university libraries of Dalhousie University (Killam and Sexton), and with the St. Mary’s 
University (Patrick Power library). Of late, we have also made some of our research, 
data, related documents, and reports from other sources available at no cost or 
obligations via our OneDrive with the URL, https://1drv.ms/f/s%21Au0xeIA-
MCofgT6hH_HmNC5EW7Oe. 
 
Recommendation #1: Consultant reports, especially of watershed studies: 
 
We found significant shortcomings in numerous reports contracted out by Halifax and 
by the previous municipal units at considerable public cost. 
 
The reports have failed to compare field/modelled data with the pre-cultural TP (total 
phosphorus) values although that is a fundamental requirement in any authentic 
watershed study. 
 
As a cooperative venture, we herewith commit to supply you with the pre-cultural TP 
data of approximately one thousand (1,000) lakes/ponds over 1 ha in size within Halifax, 
at no cost to you. Our models were based primarily on the natural export coefficients 
developed by various authorities in Nova Scotia. Nova Scotia Environment (NSE) 
department had accepted many of the export coefficients over the years; indeed, they 
were funded by Provincial/Federal programs. 
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We can also supply you with the pre-industrial DI (Diatom Inference) values of approx. 
60 lakes. These values were not our work but developed by the world reknown 
Paleolimnology Department of Queen’s University, Ontario. 
 
TP has long been accepted as the primary nutrient of concern although other variables 
also have negative impacts on water quality. The resultant increase in the fertility of 
affected lakes, reservoirs, slow-flowing rivers and certain coastal waters causes 
symptoms such as algal blooms (with potential toxicity in cases), heavy growth of rooted 
aquatic plants (macrophytes), algal mats, deoxygenation and, in some cases, unpleasant 
odour, which often affects most of the vital uses of the water such as water supply, 
recreation, fisheries (both commercial and recreational), or aesthetics. 
 
Potential sources of phosphorus:- Phosphorus has been reduced or eliminated in most 
laundry detergents but there are several other sources as follows:- fertilizers (farm, golf 
course, residential); animal, pet and bird feces; wastewater treatment plant discharges 
(WWTP’s do not remove all phosphorus, and the discharge is highly biologically available 
more so than other sources); overflows/bypasses from WWTPs and pumping stations; 
high concentration of septic systems within 300 metres of lakes and/or failures; cross 
connections between sanitary and storm sewer laterals; certain industrial discharges; 
and high sedimentation. In some lakes, there could be internal loading, i.e., 
re-suspension, from bottom sediments as well. 
 
Recommendation #2: Lake Carrying Capacities (LCCs) based on total phosphorus (TP) 
for pragmatic protection, in perpetuity: 
 
The year-2004 CCME phosphorus policy 
(http://lakes.chebucto.org/DATA/PARAMETERS/TP/ccmefactsheet.pdf) clearly states 
that the development capacities be based on the pre-cultural TP values (i.e., 
hindcasting) in order to protect the lakes in perpetuity. Halifax never implemented this. 
 
There was nothing original in the CCME (2004) policy. The concept had been published 
in numerous peer reviewed journals dating back to the 1970’s. 
 
Halifax did set the LCCs for Lakes Morris (15 µg/l) of Dartmouth, Russell (15 µg/l) of 
Dartmouth, Papermill (10 µg/l) of Bedford, and Kearney (10 µg/l) of Halifax. These 
values were not based on sound limnological principles. 
 
Our pre-cultural values for these lakes were: Morris (3.4 µg/l), Russell (4.7 µg/l), 
Papermill (4.6), and Kearney (4.1 µg/l). 
 
The pre-industrial (DI) values from the Queen’s University were: Morris (3.89 µg/l), 
Russell (23.44 µg/l), Papermill (4.37 µg/l), and Kearney (5.25 µg/l). 
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Recommendation #3: Compare the parametre values with those of the 3 protected 
lakes in two of the Atlantic Canada National Parks, as applicable: 
 
A similar recommendation was also enshrined in the aforementioned CCME TP policy 
(2004).  
 

 
 
 

Recommendation #4: Severe controls have to be placed on new developments in 
order to achieve the aforementioned goals, though in most areas, the lake carrying 
capacities (LCCs) had exceeded over decadal time scales; e.g., the ongoing issues with 
Lakes Banook, MicMac, Morris, all of Dartmouth as an example (though there are 
examples all over Halifax). 
 
Alternately, no further development should be allowed in the watersheds of lakes 
where the LCCs have exceeded unless pragmatic pre-restoration is carried out to restore 
the LCCs per the CCME-2004 TP policy prior to further development. 
 
Kindly pardon any typos/grammar. 
 
PS: Future submissions will have pragmatic suggestions on lake restoration and related 
topics. We realize `lake restoration’ is not considered as the primary function of a 
municipality. But the municipalities do allow developments without any regard to 
consequences as proven over the decades. 
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Ref.: RP+10#2                                                                                       (2 pages) 
To: Regional Policy Program, Planning & Development, Halifax 
From: S. M. Mandaville Post-Grad Dips. 

Scientific Director 
Date: June 18, 2020 
Subject: 2nd submission to the 2nd five-year review of the Regional Plan (RP) 

The Recommendation #s are a continuation from our 1st submission, RP+10#1. 
 
Recommendation #5: The LCCs (lake carrying capacities) based on TP (total 
phosphorus) can be set at approximately 50% over the pre-cultural, i.e., the modelled 
hindcast values. The latter were explained in our 1st submission, RP+10#1. Such a 
recce is also in the CCME (2004) TP policy, 
http://lakes.chebucto.org/DATA/PARAMETERS/TP/ccmefactsheet.pdf (6 pages). 
 
This modus operandi is expected to preserve the ecosystem to a considerable degree. 
Kindly also refer to the background report (2004) of Environment Canada with the URL, 
http://lakes.chebucto.org/DATA/PARAMETERS/TP/ccme.pdf (133 pages). 
 
Significant number of lakes within Halifax have already exceeded the limit of 50% over 
their pre-cultural TP values. 
 
Recommendation #6: No new serviced developments should be allowed where 
pumping stations are required. In other words, all serviced developments should be 
designed using gravity sewerage only. Otherwise, they are not `sustainable’.  
 
Although Halifax Water does its utmost in the monitoring, maintenance, and upgrading 
of the sewage pumping stations, their efforts have not been foolproof. 
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Recommendation #7: Perpetual stormwater treatment (SWT) to minimize the input of 
the inevitable post-development stressors to our lakes/rivers:- We are aware that 
neither the Halifax Water nor the previous municipal engineering departments 
allow(ed) advanced SWT within their easements. Hence, unlike in our past 
submissions to the RP and RP+5, we will not recommend such aspects now. 
 
An economic (partial) solution in new serviced as well as unserviced developments 
could be perpetual spreading of stormwater over protected forest land of sufficient 
depth and area as advised by Prof. Dr. Gordon Ogden IIIrd., Jr., when he was still with 
the Dalhousie University Biology Dept., Halifax and prior to that with the Yale University, 
CT, USA. Prof. Ogden (deceased) was one of our founding members during the 1980's. 
Click on the URL or his photo to watch  a 2:18 minute video on YouTube, 
http://www.youtube.com/watch?v=rwP5x4Boryg  
 
 

 
 

 
 
PS: Kindly pardon any typos/grammar. 

http://www.youtube.com/watch?v=rwP5x4Boryg
http://www.youtube.com/watch?v=rwP5x4Boryg
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Ref.: RP+10#3                                                                                       (4 pages) 
To: Regional Policy Program, Planning & Development, Halifax 
From: S. M. Mandaville Post-Grad Dips. 

Scientific Director 
Date: June 20, 2020 
Subject: 3rd submission to the 2nd five-year review of the Regional Plan (RP) 

The Recommendation #s are a continuation from our 1st and 2nd submissions, 
RP+10#s 1 & 2. 
 
Recommendation #8: New large subdivisions should be planned with the public transit 
in mind, and urban sprawl discouraged whenever possible. Vehicular traffic should be 
discouraged. Halifax already supports this concept based on its web pages on 
“HalifACT 2050: Acting on Climate Together” (as accessed now). 
 
While HalifACT 2050 focuses on the effects of climate change, this submission of ours 
focuses on the negative impacts of highways and road traffic on the water quality of 
lakes/rivers. The data below is only a bird’s eye view from literature, and while it is 
somewhat dated, is still applicable to a considerable extent. 
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Mean pollutant concentrations (µg/l) in runoff from urban and rural highways (some 
pollutant concentrations below may have been reduced now due to North American 
regulations): 
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Common road runoff pollutants and sources: 
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The following was research carried out by the former academia of the NS Technical 
College followed by the TUNS. 
 

 
 

cf.  
Waller, D.H., and Hart, W.C. 1985. Solids, Nutrients, and Chlorides in Urban Runoff. 
Procs. NATO Advanced Research Workshop, France, Aug.1985. NATO ASI Series, Vol. 
G10, Springer-Verlag. 1986. 59-85. 
 
Waller, D.H. 1977. Effects of urbanization on phosphorus flows in a residential system. 
Procs. Amsterdam Symposium, Effects of urbanization and industrialization on the 
hydrological regime and on water quality, Oct. 1977. UNESCO. IAHS-AISH Publn. 123:52-
58. 
 
PS: Kindly pardon any typos/grammar. 
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Ref.: RP+10#4                                                                                       (2 pages) 
To: Regional Policy Program, Planning & Development, Halifax 
From: S. M. Mandaville Post-Grad Dips. 

Scientific Director 
Date: June 20, 2020 
Subject: 4th submission to the 2nd five-year review of the Regional Plan (RP) 

The Recommendation #s are a continuation from our 1st, 2nd, and 3rd submissions, 
RP+10#s 1, 2, & 3. 
 
Recommendation #9: Enforce the former Halifax County’s Topsoil Removal Bylaw of 
only allowing a maximum 50 mg/l of suspended solids in any grab sample at the 
outlets of all new developments which should include residential developments as 
well. 
 
The sampling has to be conducted at the stormwater outlets prior to discharge into 
lakes and streams, and not in the watercourses themselves where they are dispersed 
but may harm the ecosystem some years down the road. 
 
This should cover all areas of Halifax region. 
 
Halifax may consider imposing restorative penalties as a deterrent. 
 
 
Recommendation #10: Larger buffers should be enforced along rivers and lakes as far 
as possible. Attached below is a recce that we received from Environment Canada 
some time back from a senior manager. The buffers should be owned by the 
municipality, and not by private interests. 
 
This should apply to all areas, urban, suburban, and rural. 

mailto:lakescience@outlook.com
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Ref.: RP+10#5                                                                                       (4 pages) 
To: Regional Policy Program, Planning & Development, Halifax 
From: S. M. Mandaville Post-Grad Dips. 

Scientific Director 
Date: July 01, 2020 
Subject: 5th submission to the 2nd five-year review of the Regional Plan (RP)-

Stormwater treatment (SWT) and the rationale 

The Recommendation #s are a continuation from our 1st, 2nd, 3rd, and 4th submissions, 
RP+10#s 1, 2, 3, & 4. 
 
Recommendation #11: Stormwater treatment (SWT) to be considered in existing as 
well as proposed significant developments since it would be uneconomic to 
implement in smaller developments. We are including SWT here notwithstanding 
what we had stated in Recommendation #7 of our 2nd submission d/June 18, 2020: 
 
We have been made aware of the SWT recces in the massive 305-page plan of Halifax 
titled, “HalifACT 2050: Acting on Climate Together” with the URL of 
https://www.halifax.ca/sites/default/files/documents/city-hall/regional-
council/200623rc916.pdf that was approved by the RC (Regional Council) in June 2020. 
 

  We congratulate Halifax’s professionals for planning to institute SWT as described 
on page-17 of the above report. Hopefully, it will be carried out effectively and in a 
timely manner. Note from limnological literature that once a lake has undergone 
enrichment as compared with the pre-cultural values (especially of phosphorus, TP), it 
can take decade(s) of treatment before it is restored to its natural background state, if 
at all possible. 
 
Caution: Nothing stated below should be taken as personal criticisms, but is a technical 
critique only. 
 
Until now we were left with the impression that neither Halifax nor its previous 
municipal units were interested in centralized SWT. As one key example, kindly view the 
relevant pages of the HRM’s staff comments dated February 14, 2006 in 
https://1drv.ms/b/s!Au0xeIA-MCofgmihH_HmNC5EW7Oe. On page 31, Item# 4, HRM’s 
staff at that time did not show any pragmatic interest. 
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We are inserting the relevant scan from the Regional Planning staff’s report of 
year-2006 which went to the former Regional Planning Advisory Committee (RPAC): 
 

 
 
Even the $100,000± WRMS 2002/2003 study did not fully address the SWT needed to 
remove small particle sizes as well as the soluble stressors, in perpetuity. Detention 
pond examples in the fact sheets of the WRMS cannot remove these stressors 
efficiently. HRM’s consultants, Dillon Inc., did approach us directly, probably on the 
request of John Sheppard P.Eng., Manager of the HRM’s former EMS Dept., at which 
time we did supply select literature as well as web links to them. 
 
The myriad of `stressors’ that can exist in typical stormwater runoff are listed in our web 
page, http://lakes.chebucto.org/SWT/pollutants.html,which is an overview of numerous 
published literature inclusive of considerable excerpts from the U.S. Environmental 
Protection Agency (USEPA). 
 

We take the liberty of inserting only 2 scans from the above web page:- 
  

http://lakes.chebucto.org/SWT/pollutants.html
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Note that a significant amount of post-development stressors are below 43 microns in 
size, and many more are in dissolved form. These are difficult to remove effectively in 
detention ponds unless they are followed with tertiary treatment. 
 
Tertiary treatment of stormwater has been published in several handbooks easily 
available to the HRM. We are unaware of any extensive SWT systems across Halifax. 
 
We had listed various treatment technologies used elsewhere in North America 
inclusive of by the mammoth USEPA in another web page, 
http://lakes.chebucto.org/SWT/treatment.html 
 
Select municipalities in Ontario are allegedly implementing advanced SWT to not only 
remove some stressors but also treat for fecal pollution in stormwater outfalls; one 
example is the municipality of Nepean. 
 
An interesting design example is from Australia (cf. Wong, T.H.F., Breen, P.F., Somes, 
N.L.G., and Lloyd, S.D. 1999. Managing Urban Stormwater Using Constructed Wetlands. 
Industry Report 98/7, Second Ed., 1999. CRC for Catchment Hydrology and the CRC for 
Freshwater Ecology, Monash University, Victoria, Australia. 50pp). Maintenance would 
be required. We can supply the handbook in PDF to you. The regression curves in the 
handbook may have to be modified to take into account our local rainfall/runoff 
characteristics. 
 

 

http://lakes.chebucto.org/SWT/treatment.html
http://lakes.chebucto.org/SWT/constructed_wetlands_wong.pdf
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Ref.: RP+10#6                                                                                           (18 pages) 
To: Regional Policy Program, Planning & Development, Halifax 
From: S. M. Mandaville Post-Grad Dips. 

Scientific Director 
Date: July 01, 2020 
Subject: 6th submission to the 2nd five-year review of the Regional Plan (RP)-

Implement the 18-country OECD’s recommendations 

The Recommendation #s are a continuation from our 1st, 2nd, 3rd, 4th, and 5th 
submissions, RP+10#s 1, 2, 3, 4, & 5. This is a lengthy submission. This is intended to be 
a basis of scientific assessment of pre- and post-development conditions, and is in 
addition to comparing with pre-cultural TP values embellished in our 1st and 2nd 
submissions. 
 
Recommendation #12: Follow the OECD’s recommendations since their 15-year 
research was conducted by approximately 80 of the world’s leading limnologists with 
doctoral and post-doctoral accreditations, working at 50 research institutes in 18 of the 
western countries. Of specific significance are the OECD Probability Distributions 
explained below. 
 
Unfortunately, several studies have not been applying the OECD research resulting in 
lake management issues which are costly, if not impossible, to ameliorate. 
 
The final OECD report is a synthesis of the main results of the Cooperative Programme 
on Eutrophication under the Chairman of the Technical Bureau, Dr. Richard 
Vollenweider (cf. Vollenweider, R.A., and Kerekes, J. 1982. Eutrophication of waters. 
Monitoring, assessment and control. OECD Cooperative programme on monitoring of 
inland waters (Eutrophication control), Environment Directorate, OECD, Paris. 154 p.). 
This report can also be downloaded from our OneDrive, https://1drv.ms/b/s!Au0xeIA-
MCofgkqhH_HmNC5EW7Oe 
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Shortcomings of the Fixed Boundary approach 
 
What emerged from the assessment of all information available, however, led to the 
conclusion that there is no possibility of defining strict boundary values between trophic 
categories. Whilst the progression from oligo- to eutrophy is a gliding one- as has been 
stressed many times in literature- any one combination of trophic factors, in terms of 
trophic category allocation, can only be used in a probabilistic sense. Objective reasons 
exist for the uncertainty of classifying a given lake in different categories by two or more 
investigators depending on the management of that body of water.  
 
Average conditions, expressed by "average nutrient concentrations", "average biomass 
values", "average transparency" do not necessarily express the degree of variability, 
particularly with regard to peak levels, frequency of their occurence, and their 
qualitative nature (type of phytoplankton). 
 
From the management viewpoint, such situations and their frequency are as important 
as average conditions. For this reason, prediction uncertainties must be accounted for. 
The resulting probability distributions are given in Figures 3 to 6 below for the main 
components: average lake phosphorus, average and peak chlorophyll a concentrations, 
and average yearly Secchi disk transparency. 
 

Click on the 4-minute .wav sound file 
(https://1drv.ms/u/s!Au0xeIA-MCofijShH_HmNC5EW7Oe) 
to listen to Dr. Richard Vollenweider explaining the rationale 
behind the OECD Probability Distribution Diagrams relating 
to the scientifically credible methodology of ascertaining 
trophic states which can be achieved only in a `probabilistic 
sense'. 
 
Dr. Vollenweider (deceased) of Environment Canada has 
also been the first Canadian to have ever received the top 
international medal in limnology, the Naumann-Thienemann 
medal (1986/7), in addition to many other international 
awards. 

  

http://lakes.chebucto.org/TPMODELS/OECD/probability.html#diagrams
http://lakes.chebucto.org/TPMODELS/OECD/probability.html#figure-3
http://lakes.chebucto.org/TPMODELS/OECD/probability.html#figure-4
http://lakes.chebucto.org/TPMODELS/OECD/probability.html#figure-5
http://lakes.chebucto.org/TPMODELS/OECD/probability.html#figure-6
http://lakes.chebucto.org/TPMODELS/OECD/vollenweider.mp3
https://1drv.ms/u/s!Au0xeIA-MCofijShH_HmNC5EW7Oe
http://lakes.chebucto.org/PEOPLE/naumann.html
http://lakes.chebucto.org/PEOPLE/naumann.html
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Figure-3: Probability distribution curve for the average phosphorus: 
 

 
 

Figure-4: Probability distribution curve for the average chlorophyll a: 
 

 
  

http://lakes.chebucto.org/DATA/PARAMETERS/TP/tp.html
http://lakes.chebucto.org/DATA/PARAMETERS/CHA/cha.html
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Figure-5: Probability distribution curve for the peak chlorophyll a: 
 

 
 

Figure-6: Probability distribution curve for the average Secchi disk transparency: 
 

 
 

  

http://lakes.chebucto.org/DATA/PARAMETERS/CHA/cha.html
http://lakes.chebucto.org/DATA/PARAMETERS/SD/sd.html
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One example of an application of the OECD Probability Distribution Diagrams for lakes 
in Halifax, Nova Scotia (cf. Soil & Water Conservation Society of Metro Halifax. 1991. 

Limnological study of twenty seven Halifax Metro lakes. 136p.: ill., maps.) 
 
(Since the field data of the 27 lakes below was only seasonal, i.e., three samples per 
year in most cases, peak chlorophyll a was not considered. One needs extensive yearly 
data to confidently ascertain peak chlorophyll a.) 
 

 
 
 
Note: We had continued to follow this methodology in other assessments. We were 
pleased that several of the lake problems in Nova Scotia were explained on a scientific 
basis since these events spanning several decades could not be rationalized utilizing 
simpler metrics. 
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A superb example of utilization of the OECD research was the following published 
paper of Dr. Joe Kerekes wherein an assessment was carried out prior to a planned 

installation of a package sewage treatment plant in Cape Breton (cf. Kerekes, J. 1983. 
Predicting Trophic Response to Phosphorus Addition in a Cape Breton Island Lake. 

Proc. N.S. Inst. Sci. 33:7-18.). 
 
Note: The same methodology could be utilized to `predict’ the ecological impacts of 
nutrients (post-development) from residential and/or commercial/industrial 
developments. Our research group had used parts of that methodology in urban and 
suburban areas of Halifax. 
 

(Since scans from the paper are inserted below, they may not be of the best visual 
appearance) 
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