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To: Water Resour ces M anagement Policy
Environmental Services, HRM, Halifax, NS
From: S. M. Mandaville (Professona Lake Manage.), Chairman and Volunteer Exec.
Director
Date: November 05, 2000

Subject:  Comprehensgve Water Resour ces Management Policy- Response to the
public invitation by the HRM

We congratulate your gaff team for having developed a good set of terms-of-reference (T-0-R)
for the conqultants. We mede ahandful of recommendetions viathe Haifax/Hdifax County
Watershed Advisory Board (WAB) of which we have been the founding members among other
groups. We found our preliminary comments'submissons were induded in your T-o-R for the
sudy ina "generdized format’. But there is never enough time for ddlving into scientific details a
the WAB medings ance, asit is, the medtings extend late into the early nights

Fallowing are additional summary recommendations and we will bethrilled to expand
on them with supporting "scientific documentation’ in overhead formats aswel aswith
“taped audio discussons with extensvely published wor ld-class scientists from across
North Americaif invited to do S0l Badc raionde and judtification isinduded where

gopropriate----

1 We respectfully reques HRM and its two consulting firmsto not only reed this
submisson in detall but dso Sudy every sngle sdientific reference that we have
enunciated (under “References’). Some of us have sudied dl of them in addition to
numerous othersin condderable detall, in addition some of the world-dass authors
referenced there are @ther part of our Scientific Directors and/or we have consulted
them in condderable depth! We can assure you al of the references have direct and
important rdevanceto Limnology, i.e, fresh waterd

2. Sncethe HRM Policy is expected to be a sandard-<etting gudy for HRM for many
yearsto come, we prefer to seethe name of the credible theoreticd/gpplied Limnologist
and/or cartified Lake Manager who has been engaged by the two winning firmsin any
of the reportsto be prepared by the consultantsHRM. Thisis because some of the
requirements of the T-o-R aswdl as our following suggestions can only be addressed
properly by agenuine researcher in Limnology, and not by aprofessond engineer or by
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aplanner or by ateredrid ecologis. LIMNOLOGY isthe professon which has
the sole credibility in the aspects we are mostly addressing, inthe samefashion
thet only professond divil engineers are qudified in designing sewers manholes, ic.

2.1. Someof the consultants tudies carried out to date for HRM, its predecessor
munidpdities, and for various provindd agendes a condderable expenseto the
public had “severe shortcomings . We surmise thet this could have occurred
perhaps because no Limnologist and/or certified Lake Manager was involved!
We do not know what else the reason could have beent!

3. We respectfully ask thet the HRM adopt the trophic quiddines which resuited from
goproximatdy twenty (20) years of paindaking research by some of theworld' stop
expatsin Limnology heeded by Dr. Richard Vallenweder Ph.D. of Burlington,

Ontario. Dr. Vollenweider is now retired from Environment Caneda, Burlington, and the
sad resserch was apart of the multi-netion OECD, Organistion for Economic Co-
Operation and Deve opment. OECD is composad of dl the nations of the “north, i.e,
the wedthier nations

31 Werequest epedially that HRM officially adopt the four Probability
Didribution Curves of the OECD (Janusand Vollenweider, 1931,
Vollenweider and K erekes, 1982) asthe proper way of carrying out “trophic
andyses . Thefour probability curves are based on yearly mean TP (tota
phosphorus), yearly mean Chra (chlorophyll-a), yearly pesk Chra, and yearly
mean SD (Secchi disc) vaue.

3.2.  Inthisregard kindly dso study other reportspgpers by Vollenweder in the
"References section here.

4. In any future compliance monitoring for HRM, every effort should be mede to utilize
only laboratories which have recaived accreditation from the SCC (Standards Coundll
of Canada).
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5. | ncor por ate a mandatory narr ative reguiring “benthic macroinvertebr ate
surveys before major developmentsreceve approvals. These should be
conducted by competent biologigs PRIOR to the devdopment aswdl as
POST-development. Thisrequirement gppliesto mgor developments only, especidly
those sarviced by centrd sewerage (with Sorm sewers discharging into lakes and
sreams); to sgnificant proposed golf courses; and to other mgor projects.

In the case of sarviced devd opments, the definition of a ' mgor devdlopment’ hasto be
ascertained in terms of the percentage it occupiesin the locd watersheds. In most
unsarviced devdopments i.e, those with ongte septic systems, this may not be reguired
mainly dueto lower dengties, but a case-by-case andlyss should be conducted to
ascartan if such benthic surveys are needed even in unsarviced aress.

51 Biomonitoring isthe sysemtic use of living organigms or their responsesto
determine the qudlity of the environment. Water pollution is essantidly a
bidlogica problem. Chemicad measurements are like taking sngpshots of the
ecosystem, wheress biologica messurements are like meking avideotgpe The
ultimate purpose of environmentad assessment and regulation is the maintenance
of biologicd integrity ..................

.. Rosenberg, University of Manitoba and the DFO, Winnipeg. (cf.
BuII Entomol Soc. Can. 1998. 30(4):144-152)

52. Thereare compdling ressonsfor the goparent popularity of freshweter
mecroinvertebrates in current biomonitoring practice; they offer anumber of
advantages
5.2.1. they are ubiquitous, o they are dfected by perturbationsin many
different habitats

5.2.2. they are pediesrich, o the large number of species produces arange
of regponses,

5.2.3. they are sedentary, 0 they Say put, which dlows determination of the
spdtid extent of aperturbation,

5.2.4. they arelong-lived, which dlows tempord changes in abundance and
age dructure to be followed, and

5.2.5. they integrate conditions temporaly, so like any biatic group, they
provide evidence of conditions over long periods of time (the videotape
referred to above).

53. Pogt-devdopment surveys have to be conducted in two phases & the minimunt
5.3.1. Thefirg phasewould be after the inddlation of dl the infrastructureis
complete.
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5.3.2. The second phase would be &fter around 70% or more of the
development is occupied by the end-user(s). Thiscould entall waiting
for asadong as 9x (6) yearsin some cases |In order to ensure
conpliance, the HRM may haveto require abond of suffident valuein
case the proponent fails to conform, not unlike a"peace bond’ or other
such bondslevied routindy by courtsin the case of certain “offenses!

54. Inarecent (1998) conaultant sudy for HRM in the Dartmouth area, there were
numerous sgnificant shortcomingsin the benthic survey. No established
Government sampling protocols were followed. No taxa of the predominant
Superphylum Arthropoda (insects, mites, crustaceans) were sampled for,
nather were the other important Phyla, Anndida (aguatic worms, leeches) and
Payhdminthes (planarians) were sampled for. Absolutdy no andyseswere
performed usng published organic enrichment indices (e.g., the widdy used
Hilsenhoff indices), and no biodiversty indices (eg., Shannon Wiener index,
Smypsons Divergty index) were caculaied ether.

5.4.1. Nomuitimetric aswdl as the multivariate methodol ogies were followed
dther, and these are very important as recommended by Environment
Canada s leading benthologigs in Ontario and their worldwide partners,
Reynoldson et al. (1995 and 1997).
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5.5.

To avoid such sever e shortcomings from her eon, we suggest the
following references (listing isunder "References section here):

55.1. Sudy the Canadian Federd EMAN (Ecologica Monitoring and
Assesament Network) Protocols for Messuring Biodiversty: Benthic
Macroinvertebratesin Fresh Waters (Rosenberg et al., 1997).

5.5.2. Sudy thelatest handbook for streams published by the USEPA, United
Sates Environmenta Protection Agency (Barbour et al., 1999).

55.3. Sudy the latest handbook for lake and resarvoir assessment of the
USEPA (Gerriten et al., 1998).

55.4. Sudy thereport from the New Y ork State Department of
Environmentd Conservation (Bode et al., 1996).

55.5. Sudy Reynoldson et al., 1995 and 1997; (Reynoldson isaleading
benthologig with Environment Canada, and he and his co-authors can
be congdered among the leading freswater benthologists from
Canada, USA and Audrdia).

55.6. Study Rosenberg, 1998. (Prof. Dr. David Rasenberg of Manitobais
the scientist who headed the Federd DFO/Environment Canada Task
Force on Fresh Water Benthic Macroinvertebrate Biodiversty).

5.5.7. For chironomid mentum deformities causad by synergedtic effects of
post-deve opment post-human occupation derived pollutants, Sudy the
fdlowing a the minimum:
5.5.7.1. Digginsand Stewart, 1998.
5.5.7.2. Jansensde Bighoven et al ., 1998.

5.5.7.3. Maltoy et al., 1995,
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55.8. Also seeasection of the reports we have publidy mede available and
these can be borrowed a no cost from the locd NovaNet library
gydem. A Hect number are

5.5.8.1. Hynes, 1998.

5.5.8.2. Mandaville, 1999; (this report has extracts from the above
Government reports aswel asfrom other published papersin
peer reviewed journds).

5.5.8.3. Gagrtner, 1999.
5.5.8.4. Kirsch, 1999.

5.5.8.5. Mandaville, 2000 (April); (thisindudes sdlect extractsfrom
peer reviewed research papers on chironomid mentum
Oeformities the multimetric aswel asthe multivariate andyses
comparisons).

5.5.8.6. Mandaville, 2000 (May).
5.5.8.7. Mandaville..... (soon to be findized synopds as an ypdate to

the 1999 report above enunciaing genus and pedies tolerance
leves).
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Refer ences (as quoted above as well as other related ones):

Barbour, M.T., Gerritsen, J,, Snyder, B.D., Stribling, JB. 1998. Rapid Bioassessment
Protocols For Usein Streams and Wadegble Rivers: Periphyton, Benthic
Macroinvertebrates, and Fsh. Second Edition. EPA 841-B-99-002. US Environmentd
Protection Agency; Office of Water; Washington, D.C. xiv, 11 chapters, 4 gopendices.
(http:/Avww.epa.gov/OWOW/monitoring/techmon. himl)

Bode, RW., Novak, M.A., and Abde, L.E. 1991. Methodsfor Rapid Biologicd Assessment
of Sreams NY S Department of Environmental Consarvetion, Albany, NY. 57p.

Bode, RW., Novak, M.A., and Abde, L.E. 1996. Qudity Assurance Work Plan for
Biologicd Stream Monitoring in New York State. NY S Department of Environmenta
Consarvation, Albany, NY. 89p.

Bode, RW., Novak, M.A., and Abde, L.E. 1997. Biologicd Stream Teding. NYS
Department of Environmental Consarvation, Albany, NY. 14p.

Camichad, W.W. 1992. A Status Report on Planktonic Cyanobacteria (Blue-Green Algae)
and Their Toxins USEPA. EPA/600/R-92/079. 141pp. (includes 867 references)

Diggins T.P,, and Stewart, K.M. 1998, Chironomid deformities, benthic community
compaosition, and trace dementsin the Buffalo River (New Y ork) Areaof Concern. J.
N. Am. Benthol. Soc. 17(3):311-323

Dillon, PJ,, Nichadlls, K.H., Schaider, W.A., Yan, N.D., and J&ffries, D.S.. 1986. Lakeshore
Capacity Study. Trophic Status. Min. of Mun. Affars, Ontario. 90p.

Gaartner, M.J. 1999. Benthic Macroinvertebrate Diversty and Biatic Indices for Monitoring of
Lakes Dallar, Russl, Stillwater, Papermill and Kinsac within the Hdifax Regiond
Municipdity (HRM), Nova Scotia, Canada. Project E-2, Soil & Water Consarvetion
Soaey of Metro Hdifax. (indudes an educationd video). . xiv, Sections 1-6,
Appendices A-I.

Garitsen, J, Carlson, R.E., Dycus, D.L., Faulkner, C., Gibson, G.R., Harcum, J,, and
Markowitz, SA. 1998. Lake and Resarvoir Bioassessment and Biocriteria Technica
Guidance Document. US environmentd Protection Agency. EPA 841-B-98-007. 10
Chapters, Appendices A-G.

Hilsenhoff, W.L. 1987. Animproved biotic index of organic sream pallution. Gregt Lakes
Entomal. 20:31-39.

Hilsenhoff, W.L. 1988. Rapid fidd assessment of organic pallution with afamily-levd biotic
index. J. N. Am. Benthal. Soc. 7(1):65-68.
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Hynes K.E. 1998. Benthic Macroinverterate Diversty and Biatic Indices for Monitoring of 5
Urben and Urbanizing Lakes within the Haifax Regiond Municipdity (HRM), Nova
Scotia, Canada. Soil & Water Consarvation Society of Metro Hdifax. xiv, 114p.

Janssens de Bigthoven, L., Nuyts, P., Goddeeris, B., and Ollevier, F. 1998. Subletha
parametersin morphologicaly deformed Chironomus larvee: duesto underganding ther
bioindicator vaue. Freshwater Biology. 39:179-191.

Janus, L.L., and Vallenweider, RA. 1981. Summary Report, The OECD Cooperdive
Programme On Eutrophication Report, Canadian Contribution. Canada Centre for
Inand Waters, Burlington. 392p.

Kirsch, PE. 1999. Benthic Macroinverterate Diverdty and Biotic Indices Andyss of Lakes
Wrights, Springfidd, McGrath, Kearney and Morris, and an Upgraded Andlysis of
Lakes Ddllar, RusHl, Stillwater, Papermill and Kinsac within the Hdifax Regiond
Municipdity (HRM), Nova Scotia, Canada. Project E-3, Soil & Water Consarvetion
Society of Metro Hdifax. xxvi, 50p, Appendices A-G.

Kortmann, RW. 1988. Septic sysems and how they affect lakes (or dl you never knew about
septic tanks and the environment). N. Am. Lake Manage. Soc.- LakeLine 8(6):8-
11,18-19.

Mackie, G.L. 1998. Applied Aquatic Ecosysem Concepts Univeraty of Gudph Custom
Coursepack. 12 chapters, Index.

Mdtby, L., Forrow, D.M., Boxdl, A.B.A., Cdow, P., and Betton, C.I. 1995. The Effects of
Moatorway Runoff on Freshwater Ecosysems 1. Hed study. Environ. Toxicol. Chem.
14(6):1079-1092. 1bid. 2: Identifying mgor toxicants. Environ. Toxicol. Chem.
14(6):1093-1101.

Mandaville, SM. 1999. Bioassessrent of Freshwaters Usng Benthic Macroinverterates-A
Primer. Frg Ed. Project E-1, Soil & Water Consarvetion Society of Metro Halifax.
viii, Chapters1-XXVII, Appendices A-D. 244p.

Mandaville, SM. 2000 (April). Limnology- Eutrophication and Chemidry, Carrying
Capadities, Loadings, Benthic Ecology, and Compardtive Data. Soil & Water
Conservation Society of Metro Halifax. xviii, Synopses 1, 2, 3, 13, and 14. 210p.

Mandaville, SM. 2000 (May). Limnology in Nova Scotiar Lake Dataand Predictive
Phosphorus Modds- Archivesin Electronic Format. Frg Ed. Soil & Water
Consarvation Sodiety of Metro Hdifax. xii, 74p, ad. 90p., & CD media
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Maeritt, R. W., and Cummins, K.W. (eds). 1996. An Introduction to the Aquatic Insects of
North America 3rd ed. Kenddl-Hunt. ISBN# 0-7872-3241-6. 862pp.

Moalat, L.A., and Dillon, P.J. 1991. Nitroger/phosphorus ratios and the prediction of chlo-
rophyll in phogphorus-limited lakesin centrdl Ontario. InCan. J. Fish. & Ag. <c.
48(1):140-145.

Moalat, L.A., and Dillon, P.J. 1996. Storage of terrestrid carbon in bored Iake sediments and
evadon to the amaosphere. Globa Biogeochemicd Cydes 10(3):483-492.

Moalat, L.A., and Dillon, P.J. 1997. Photolytic regulation of dissolved organic carbonin
northern lakes Globd Biogeochemicd Cydes 11(3):357-365.

Peckarsky, BL., Frassnet, P.R., Penton, M.A., and Conklin, J., D.J1990. Fresdwater
Mecroinvertebrates of Northeastern North America. Corndl Univ. Press,

ISBN: 0-8014-9688-8. xii, 442p.

Pennak, RW. 1978. FreshWater Invertebrates of the United States. Second Edition. John
Wiley & Sons ISBN: 0-471-04249-8. xviii, 803p.

RAafkin, JL., Barbour, M.T., Porter, K.D., Gross, SK., and Hughes, R.M.. 1989. Rapid
Bioassessment Protocols for usein Streams and Rivers Berthic Macroinvertebrates
and FHsh. U.S Environmenta Pratection Agency. EPA 440/4-89/001. 8 chapters,
Appendices A-D.

Reckhow, K.H., Beaulac, M.N., and Smpson, J.T. 1980. Modding Phosphorus loading and
lake response under uncertainty: A manud and compilation of export coefficients. EPA
440/5-80-011. USE.PA. 214p.

Reckhow, K.H., and Smpson, JT. 1980. A procedure usng modding and error andyss for
the prediction of lake phagphorus concentration from land use information. Can. J. Fish.
Aquat. Sai. 37:1439-1448.

Reynoldson, T.B., Balley, R.C., Day, K.E., and Norris, R.H. 1995. Biologicd guiddinesfor
freshwater sediment based on BEnthic Assessment of SedimenT using amultivariate
goproach for predicting biologicd dae Audrdian J. Ecology. 20:198-219.

Reynoldson, T.B., Norris RH., Resh, V.H., Day, K_.E., and Rosenberg, D.M. 1997. The
reference condition: a comparison of multimetric and multivariate goproaches to assess
water-quality imparment usng benthic mecroinvertebrates. J. N. Am. Benthal. Soc.
16(4):833-852.

Rosenberg, D.M., Davies, 1.J,, Cobb, D.G., and Wiens, A.P. 1997. Ecologicad Monitoring
and Assessment Network (EMAN) Protocols for Meesuring Biodiversty: Benthic
Macroinverterates in Fresh Waters. Dept. of Fisheries & Oceans, Freshwater
Inditute, Winnipeg, Manitoba. 53, Appendices.
(http:/Avww.caw.caleman-temp/researchVprotocol Sfreshwater/benthic)
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Rosenberg, D.M. 1998. A Nationd Aquatic Ecosystem Hedth Program for Caneda We
should go againg the flow. Bull. Entomoal. Soc. Can. 30(4):144-152.

Schindler, D.W., Beaty, K.G., Feg E.J,, Cruikshank, D.R., DeBruyn, ER., Findlay, D.L.,
Linsgy, GA., Shearer, JA., Santon, M.P., and Turner, M.A. 1990. Effectsof
Climatic Warming on Lakes of the Centra Bored Forest. SCIENCE. 250:967-970.

Schindler, D.W., Curtis, P.J,, Parker, B.R., and Stainton, M.P. 1996. Consequences of
dimate warming and lake addification for UV-B penetration in North American bored
lakes. NATURE. 379:705-708.

Thienemann, von Augud. Untersuchungen Uber die Beziehungen zwischen dem Sauerdtoffge-
helt des Wassers und der Zusammensetzung der Faunaiin norddeutschen Seen. Archiv
f. Hydrobiologie XI1:1-65.

Thorp, JH., and Covich, A.P. (eds) 1991. Ecology and Classfication of North American
Freshwater Invertebrates. Academic Press, Inc. ISBN: 0-12-690645-9. xii, 911p.

Vdleweder, RA. 1968. Sdentific fundamentas of the eutrophication of lakes and flowing
waters, with particular reference to nitrogen and phosphorus as fectorsin eutro-
phication. OECD, Paris. Tech. Rpt. DA 5/SCI/68.27. 250p.

Valenweader, RA., and Dillon, P.J. 1974. The gpplication of the phogphorus loading concept
to eutrophication research. NRC, Canada. NRCC No. 13690. 42pp.

Valenweider, RA. (Editar), Tdling, JF., and Westlake, D.F. 1974. A Manud on Methods
for Messuring Primary Production in Aquatic Environments. IBP Handbook No. 12.
Second Ed. Int. Biological Programme, London. Blackwel Scientific Publns, Oxford.
225p.

Volenweider, RA. 1976. Advancesin Defining Critica Loading Levesfor Phogphorusin
Lake Eutrophication. Mem. 1. Itd. Idrobiol. 33:53-83.

Vadlenweder, RA. 1979. Das Néhrdoffbdastungskonzept ds Grundiage fiir den externen
Eingriff in den Eutrophierunggprozess sehender Gewésser und Tdsperren. Z. f.
Wasser- und Abwasser- Forschung. Nr. 2/79:46-56.

Vollenweider, RA., and Kerekes, J.J. Draft. April, 1980. Synthess Report. OECD
Cooperative Programme On Monitoring Of Inland Waters, (Eutrophication Control).
290p.

Valenweder, RA., and Kerekes, JJ. 1981. Environment Canada. Background and Summary
Reaults of the OECD Cooperdtive Program on Eutrophication. In Restoration of lakes
and inland waters. Int. Symp. on Inland Waters and Lake Restoration. Sept. 8-12,
1981. Portland, Maine. EPA 440/5-81-110. 25-36.
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Vallenweider, RA., and Kerekes, J. [OECD] 1982. Eutrophication of waters Monitoring,
assessment and contral. OECD Cooperdtive programme on monitoring of inland waters
(Eutrophicetion control), Environment Directorate, OECD, Paris. 154p.

Wezd, R.G. 1983. Limnology. Second Edition. Saunders College Publishing. 860p.

Wetzd, RG., and Likens, G.E. 1991. Limnologicd Andyses. 2nd Ed. Soringer-Verlag. 392p.

Williams D.D., and Fdtmate, B.W. 1992. Aquatic Insects. CAB Internetiond.

ISBN: 0-85198-782-6. xiii, 358p.

Cc: Ken Meech, CAO, HRM
Dr. Tony Blouin Ph.D., Maneger, Flanning |ssues, HRM
Kulvinder Dhillon M.Eng., PENg., Director, Regiond Operations and

Trangportation Services HRM

Paul Dunphy MCIP, Director, Flanning and Deveopment, HRM
Renee Roberge P.ENg., Stormwater and Wastewater Engineer, HRM
Roger Wels MCIP, Co-Ordinator, Planning Sarvices HRM
CdarionaMair, Maneger, Ecosysems Risk Management, NSDoE& L
Susan Corsr MCIP, Planner, Eastern Region, HRM




