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To: Fanning Advisory Committee
Atin.: Gal Foisey Esors, Secretary
Hdifax County Municpdity

From: S M. Mandaville, Co-Ordinator

Date: 06 March 1995

Subject: SUBMISSON # 9501R to the plan review processfor Didricts 15, 18 & 19--
LAKE CARRYING CAPACITIESwith special referenceto allowable
changein “productivity' of dl lakesin the sad digricts

For purposss of brevity, this submisson will be in a point formet. | will be pleasad to
expand/ducidate on any point(s) to the 'PAC..

[1] Isues rdaing to land development (and other auxiliary aspects, i.e dterations to the
taredrid ecosysems) are generdly consdered to be a municipa priority and not provindd,
and there have been severd authenticated “proven precedents from dsewhere and among the
oneswe are cognizant of and which gand out are the Regiond Didrict Municipdity of Muskoka
(approx. 500-600 lakes) as wel as other adjacent jurisdictions, and in dightly different agpects,
the bi-State authority (at the municipd levd) dedling with certain development issues rdaing to
Lake Tahoe on the Cdifornia-Nevada border.  Kings County is actively congdering such
modus operandi w.r.t. lakes Aylesford, George and Loon. “Shifting the respongibility’ to the
N.S. Dept. of Env. bespesks of the lack of leadership/interest on the part of Municipd
CounadlgCommittees N.S. Dept. of Env. has dreedy notified us in writing (once by the
Miniger and a second time by a senior gaff menber) that the Province will co-operate with
Munidpdities willing to be sewards of the water resources located in ther juridictions. Indeed
the Province is aggressvely co-operating with the Kings County w.rt. the aforementioned 3
lakes even though they are not in any sense of theimagination “thet polluted’ and we understand
are on an Oligo to Meso trangtion.

[11] Thefundamenta way to handle this agpect isasfollows

(A) Incorporate the "superb wording w.rt. the philosophy of Lake Carrying
Capadities suggested by the County Planning gaff in their report d/February 06, 1995 wirt.
Fanning Dts 1 & 3, arecommendation you rgected. That wording is quite generd and gpplies
to any and dl aress, not just in the County but worldwide.

(B) Having firg accomplished the eforementioned task, then we suggest assgning
maximum dlowable average ice-free Chlorophyil-a (Ch-a) concentrations. These vaues are
dependent upon the desired uses for each lake as ascertained by the ‘community at large'.
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Since the concept of Lake Carrying Capacities is new in Nova Scotia, someone on the
County's pat should explain to the public their dgnificance THESE CONCEPTS ARE
NO DIFFERENT THAN THE NUMEROUS CONTROLS IMPOSED BY THE
PLANNING AS WELL AS THE ENGINEERING DEPTS,, EXCEPT THESE
RELATE TO THE BENEFICIAL USES OF OUR VALUABLE WATER
RESOURCES, a concept not presently enshrined anywhere.
a) In gened, average ice-free Ch-a conc. up to about 2 ngl indicate low dgd
densties and an unproductive or nutrient-poor lake (but of "good qudity' per generd
terminology). lce-free average concentrations bdow 1 ngyl indicate “high qudity’ per
generd teeminology. Average conc. between 2 and 5ngyl, dthough moderatdy high,
are acogptable for svimming and other water cortact recredtion (‘fair qudity’ per
generd terminology). However, lakes in this intermediate range can experience short
term pulses of up to 10 ny/l to 12 ngl in warm, cadm periods in midsummer/fal, pro-
ducing dgd blooms  Average ice-free conc. exceeding 5 nyl are high; a these levds,
water qudity for svimming and other water contact recreation frequently deteriorates,
and aesthetic quality dedines
b) You do not need exiding data to pick a desrable Ch-avadue (which is basad on
the desred/prefared public uses), but nevethdess data of varying intendties are
presently avalade in the public domain and we have dreedy catdogued dl of the
reiable ones and are avallable to you on request from us
g) Having picked desrable Ch-avaues equivdent TP (Tata Phasphorus) vaues have
to be computed and there are a hogt of datidicd rdationships, the more credible of
which are the internationd "OECD' sudies, the Dorsst Ressarch Center's work and the
Carlson indices (the latter ones are mandatory in the U.S. for projects funded by the
USEPA Cleen Lakes Program). We have dready prepared easy to undersand
Synopsis and these are available to you on request.

[111] The next ssquence is to ascertain what Sepsif any are needed for development controls.
These will of necessity vary between areas srviced by ongte systems and those sarviced with
centrd sysems with areas serviced by STPs discharging into freshrwatercourses being awhole
different bdl-game.

(A) Dts 15, 18 & 19 ae predominantly served by ongte sysems with afew STPs
discharging into lakes. At the presant there is nothing Smple you could do w.r.t. STPswhich do
not have TP remova (properly functioning secondary STPs remove 320% of the TP. In
addition, 80-95% of the TP in the STP effluent is in inorganic form which has high bidogicd
avalaility for dgd growth and depending on tota loading, the effects could be quite dramatic
and pronounced espeddly during the summer months when minimd flushing tekes place in most
lakes). Though what you can definitely achieve is to ascertain the desirable
number of onsite systems within 300 meters of lakes, and secondly within 300
meter s of streams (if needed) mapped on the 1:50,000 topographic map series.

In this regard, we have devel oped rdatively extensve Joreedsheat models of most arees
in quesion and they are eedly undersood by anyone having a rudimentary knowledge of
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"Lake Management'. We herewith undertake to supply a copy of the modd(s) on request
and these can easlly be read if you have MSExcd software. We made the soreadshest quite
flexible, in other words, you could vary any of the inputs (induding export coefficients) a esse
and obtain answversto " what if?" .

(B) Altenady, you could use a different system which is dso being promoted by the
Canadian leeder, the Dorset Research Center of the Ontario Minigtry of Environment & Energy,
namdy dlowing phosohorus to increese a cartan percentage over natural background vaues
(together with aerid depodition) subject to a cutoff of amaximum vdue We bdievethe cutoff
is 20ng/l TP, but we are awaiting the info from Ontario and on receipt we will be sending same
to you/'dtart.

[IV] Notee NOTWITHSTANDING recent publicty locdly, various “dleged innovative
gydems have nat proven themsdves While these together with Sewardship practices will have
some bendfit, the magnitude is not expected to be dgnificant. Those of us who are quite
proficient in our Sudies of literature published since the late "60s (i.e. kegping on top of atides
published in rdated leading sdentific journds, not generd public interest magazines) are totaly
aware there have been numerous sudies and dl sorts of dams in the internationd domain, but
to date only a amdl hendful have proven thar efficacy and have been accepted by pears
worldwide. Even these latter ones have not hed totdly dedrable results that the authors
origindly daimed when assessed by independent authorities a arm's length.  This is the
reason _that the Ontario Ministry of the Environment & Energy has been
aqar essively promoting controls on the number s of onsite systems.

Even in pafectly operaing sysems (which are rare in the red world), conrsderable
amount of phosphorus days in a plume and does progress downgtream to the lake through
prinapely macropores resulting from decaying roots & vegetation in soil as
well as through fractures in_bedrock, and other phenomenon. The rae of
progresson and the magnitude will depend upon the soil complexes etc. but it is beieved that
eventudly (years to decades), phosphorus will reach the lakes. By agpplying the 50% retention
figure in Hdifax and Wadlfville soils reported in the 1978 Shubie sudies by Hart, Scott &
Ogden, and conducting our theoreticdl moddling utilizing the latest regression relaionshipsfrom
the Dorset Research Center, we have been adle to account for the phosphorus loading in most
|akes where rdigile inlake datais extant.

Our reaults and condusons are Smilar to those of the Hat, Scott & Ogden Sudy
except that we covered much larger number of lakes in numerous watersheds (gpprox. 300 a
various ages of completion a the present) and we have the added bendfit of some latest
internetiond research which the invedtigators mentioned did not have a their digposd in 1978.
We like to caution you thet even the 50% retention was derived only for properly functioning
sysems and in addition was based on short time-gpen fidd monitoring (Severd months). While
|aboratory tests will not show these snceided condiitions exid there, in the red world they are
only a dreamworld. It isindeed possble to atenuate the phosphorus loading (through dosed
sydems) but is quite codly and impracticd in most cases  In urban aress it isacase of im-
pervious aress, €c., and we will not address these & the present time as this submisson will get
inordinetdy lengthy, in addition, it is quite difficult to Summearize an enormous amount of saertific
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literature from the lagt 20 years in submissons like these, but we have now prepared severd
synopss as wdl as literature references, and they are available on request for your udy and
asgmilaion.

[V] Incidentdly, it is an accepted fact thet the background vaues (together with direct aerid
depogtion) of phasphorus in many of our County lakes is quite low and per the theoreticd
moadling lie modly in the 2-4 my/l range (assuming dearwater lakes). Dr. John Underwood
while a the N.S. Dept. of Env. caried out some basc fidd sampling of severd pridine and
near-pridine lakes in Halifax County and he has supplied dl of his data which we categorized.
The results from the 1984 survey are that the mean TP vaues for 22 pridine dearwater lakes
was 2.7 mg/l (range was less than 1 to 5). Paul Manddll, a Dahouse ressercher based
on sampling during 1991-92 obtained a vaue of 4 nmg/l TP (0.53 my/l of Ch-a) for
Pockwock lake with a dightly disturbed watershed (anecdotd). We have consderable dataon
other lakes in Naiond Paks and dsewhere and they are once again avalade to you in
summary formet if you request for same

Whether you believe you can or believe you can*t, either way you're right

.......... Henry Ford



