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‘1.0 INTRODUCTION -
L .General‘Backgro_und

| The Water Quality Board of the International Joint Commission (IJC) has .designat.ed,42

Areas of Concem- in the Great Lakes Basm on the basis of impai'red‘ environmental
':cond1t10ns Five of these involve the Great Lakes 1nterconnect1ng channels and the St.
_Lawrence River, and include the N1agara River. In 1986, the Ontario Ministry of the .,

- Envn'onment ‘and. Natural Resources and the federal Department of the Environment, |

through the Canada-Ontano Agreement, comm1tted to prepare a senes ‘of Remedial Action .

Plans (RAPs) for each of the 17 Areas of Concem falling w1tlun Canadtan Junsd1ct10ns
." Each RAP is coordtnated by a RAP team respons1b1e for creatmg a Remed1al Actlon Plan
: for presentat10n to the IJC.

- The Nlagara River Area of Concem is bemg addressed by two RAPs one for Ontano and
one for New York State The Niagara River (Ontario) RAP is coordmated by a team of
techmcal and sc1ent1ﬁc experts from Canadian and Ontano govemment agenc1es and is

; adV1sed by the N1agara River Pubhc Advisory Commtttee (PAC) whrch consists of
- ; volunteers representmg acadetma 1ndustry, env1ronmenta1 groups local agenc1es .
_' ‘muruclpalmes and the pubhc at large. The: Nlagara River (Ontano) ‘Area of Concern
o encompasses the Ontano portion of the Niagara R1ver as well as the Welland: R1ver which
"extends some 70 km to the west of the N1agara River. Figure 1.1. dep1cts the N1agara

L Rtver (Ontano) area of concern

.'"Pollutlon has long been recogmzed asa problem In the Nlagara Rlver and more. recently, A‘
 serious pollution from persrstent toxrc substances such as organochlonnes and heavy metals
" has been 1dent1ﬁed Seepage of tox1c waste from chem1ca1 dumps on the New York. side

'_has ach1eved w1despread notonety, although there are over 200 hazardous waste dumps

o _ along the river course (Allan et al 1983) In add1t10n there are 33. maJor industrial

_ ==2)

sources of chem1cals to the river out of several hundred industrial plants (Vmcent and

2629.1 :‘”1 L T R
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- Franzen, 1982) The river has also been affected by poorly treated or untreated mummpal ‘.
sewage and stormwater as well as by agncultural runoff as. outlmed in the federal- |
' provmcml draft Remedlal Action Plan (Stage I) report (Ontano Mlmstry of the Envxronment’
| ;et al 1990). The Welland River is more heavily impacted by erosion-induced srltatron and -

suspended sedrment than i is the Nragara R1ver although municipal and industrial sources

also cause problems along its course. .

In 1986, the Province of Ontario, the State of Nevv York, Canada and the U.S. signed a

o ‘Declaranon of Intent to ensure that a management strategy is adopted to move towards a

. s1gmﬁcant reductton In toxic chemxcal loadings in the Niagara: R1ver The mtent of thlS .

mmatron which is developed: as the Toxrc Management Plan is to adopt a strategy to- |
‘ achleve a 50% reductlon in the loadmg of persrstent toxic chemlcals to the Nlagara Rlver. |
. by 1996, with a long term goal of v1rtual e11m1natron Unhke the RAP, this pIan is focused
~exclus1vely on the toxic problem in. the Nlagara River. It is anticipated that the Toxlc_

Management Plan w1ll eventually be merged with the RAP for the Niagara River, | This

merge will take place as portrons of the RAP process not covered by the Toxic Management' o

Plan are developed to a. 51mrlar degree as the Toxrc Management Plan
12 - Problems and Impaired Uses in the Niagara River ('Orrtario') AOC

o Through the development of the Niagara River RAP the RAP Team and the PAC have.
: 1dent1f'1ed and categonzed vanous 1mpa1red beneﬁcral uses of the N1agara and Welland
-R1vers ‘and have identified. suspected or known causes of these 1mpa1rments These o

1mparrments have been categonzed mto six groups:

o . water quality problems;
. aquatic and wildlife p'roblems;
LI contammated sediments; :
¢ impaired mdustnal mun1c1pal and agncultural uses;

e 1mparred recreattonal use; and

o200 - S a2



©.* - 1mpaired fisheries resource.

.Table 1 1 provrdes a summary of the. 1mpalred beneﬁcral uses m the N1agara Rlver and lrsts
ithe sources of these problems as identified i in the Stage I RAP report A bnef background ;

' descnptlon of these problems follows :
1.2 ) "Wate_r, Quality-Related Problems

| Water qualrty in the lower Nlagara RIVCI' is cons1dered unacceptable for human consumptron» '
- use or- mdustnal use w1thout extensive treatment and is 1mpa1red to the degree that it ‘may
-'be deletenous to aquatlc life. Furthermore the occurrence of organrc contaminants in
potable water and poss1bly in the Niagara Falls m1st create the perceptxon or fear of health

a ._hazards in Nragara Reg1on res1dents

: _Several chemrcals in the 1 river exceed Government water quahty gutdehnes at the mouth of -

' .the Nlagara River due to sources along the river and upstream Theses mclude

e iron,
s PCBs, -
e tetrachloroethylene and

e various PAHs (benzo (a) anthracene benzo (b) ﬂuoranthene chrysene o -

benzo (a) pyrene and benzo (k) ﬂuoranthene

)

. Alummum cadmlum chrom1um copper lead and s1lver concentratlons exc‘eed guldelmes. B

elsewhere in the nver Sources of pollutron mclude mumcrpal 1ndustna1 and agncultural

’ f.pomt and non-pomt sources as well as contamlnated sedrments

Env1ronment Canada momtors water quahty contlnuously at Nragara-on the-Lake and Fort
- Erie to document long term trends and net loadrngs to Lake Ontano from sources along the-

river: Th1s program will be useful in documentmg the cumulatren success of efforts to

| 2629}1' B T, s



~ TABLE L.1: .

ENVIRONMENT AL PROBLEMS IN THE NIAGARA RIVER (ONTARldj AREA OF CONCERN AND THEIR POTENTIAL SOURCES

' Fisﬁing and Cansumption of Fish

Potential Sources
Problem Concern A B CDE FGH I JKLMNOGOG Comments
© Water Quality ® Water Quality Impairment X X X Xx 'x X x X . Watcr quahty criteria exceeded for hcavy mctals )
C ¢ Drinking Water Consumption ) X X X X X X x X X - x ~ and various organic compounds
e Clean Air (Niagara Mist) X X X x x x x . e C in is pr of toxic contamination
: ¢ Extensive water treatment required
e Niagara River shore wells impacted
lmpaiﬁncm of Use * Aguatic Life ] X X X X x X x 'x X x x . Conccm is pcrslstent toxic contamination
by Aquatic Biota * Birds and Mammals X X'x X x X Xx x x x x ¢ Contaminated sediment has impaired aquatic and
and Wildlife * Sediment Quality . X X X X .x X x x x . terrestrial food chains
: ¢ Loss and impairment of habitat
Sediment Quality « Scdiment Contamir{atiun X X X X x X X X X ¢ Includes heavy metals and toxic organic contaminants
- ¢ Downstream transport of - b3 X x X X .x *Includes heavy metals and toxic organics; due to .
suspended sediments adsorption of contaminants to particulates °
Impaired Uses, Industrial, * Power Generation : X X x ‘s Impacted by biological contamination (zebra mussels)
Municipal, Agricultural « Irrigation - Agricultural Use x X X. X X X X X * Concern is presence of toxic contamination
 Industrial and-Municipal Use X x x X x * Impacted by contammatcd sediments/siltation
lmpa:rcd Recrcanonal * Aesthetics . X X X X x x x X X U szual lmpalrmcnt
Values .¢ Boating and Water Sports- X X-%X"X x X Xx x ¢ Poorly planned and 2dministered development
’ . ) " Fluctuating water levels restrict access
¢ Impaired water.quality impacts recreational uses
X X X X X X X X x Impacted by toxic contaminants

Fish eonsumption adviseries for 4 number of sport

fish

Sourees -

A -+ 'Municipal Discharges -

B - Industrial Discharges

C - Combined Sewer 0verﬂows

D."- . Stormwater Runoff

E - Agricultiral Runoff

F - Landfills.

G - Contaminated Sediments (in-place)
‘H

- Industrial/Agricultural Spills

oZZ - R=—

 Air Pollition

Urban Development
Construction Activities-
Recreational Activity

" Zebra Mussels

Upstream Sources

‘US Sources



reduce load1ngs of contaminants to the river in response to the implementation of remedlal

actions.

Pre-MISA monitoring under the Ontario Ministry of the Enviromnent Munleipaljlndustrial |
Strategy for"Abatement program has shown several point sources of wastewater or cooling
- water to the Welland and Nlagara Rivers which are out of comphance at least penodlcally

with their respectrve Certlﬁcates of Approval The followmg outhnes parameters that have |

been out of comphance and their sources:

e biochemical oxygen demand (B F. Goodnch Fleet Ford and
VWashrngtOn Mills) | | |
. suspended sohds (Atlas Steel B. F Goodnch Fleet Washmgton Mills
" and Stelco Welland Tube Works)
e i .‘ cadmium (Atlas Steel, Fleet)
e  pH (Atlas Steel) '
. phosphorus (Welland Fort Ene Nlagara Falls Sewage Treatment
Plants) - ' '
® _' oil and grease (Stelco)

e phenolics (Can-Oxy Durez)

MISA monrtonng is underway or completed for sevén of fourteen drscharges to the Nlagara
and Welland Rrvers and will prov1de further information on loadmgs of contamlnants from 5
- these sources. The remaining sources are from industrial or municipal sectors not covered
under MISA and may be momtored in later MISA programs. All pomt sources. w111 be .

routrnely monitored under the Nlagara Rrver Toxrcs Management Plan '

~ Until very recently, the McMaster Avenue and Stanley Avenue combmed sewers released

untreated mumc1pal and. industrial waste to the Welland Rrver and Chlppawa Creek"

- respectively, and have resulted in unacceptable bacterial and chemical contamination, These -

sewers have now been separated although the Stanley Avenue sewer continues to discharge -

2629.1 S T4



coolrng water from _Washlngton Mills d1rectly into Chippawa Creek Other comblned
‘_ sewers have more recently been 1dent1ﬁed in Nlagara Falls and Welland and efforts are ‘

underway to 1mplement separatlon

| _Stormwater runoff from urban and rural areas and from the Mount Hope and Welland
«alrports contnbutes loadlngs of heavy metals, petroleum residues, de-icing compounds and

pesticides and herbicides to the Niagara system Combmed sewer overflows (CSOs) are

also problematrc in all municipalities and result in exceedences of PWQOs in rece1v1ng

-~ waters. CSOs are currently being addressed in Pollutton Control Plans under development_

R by the Regronal Mun1c1pahty of Nlagara '

" Five mumc1pal and 1ndustr1al landﬁlls on the Ontano s1de of the river were 1dent1ﬁed in

11984 by. the Nlagara River Tox1c Commlttee as hav1ng a s1gn1ﬁcant potentlal to contammate ,
“the nver 1nclud1n g: « :

o 'the Fort Er1e (Bndge Street) mumclpal landfill;
- the Atlas Steel landﬁll ,
. the CNR (Vtctona Avenue) landﬁll _

o the Cyanam1d Welland plant dlsposal area; and

o ' the Cyanamid- Nlagara Falls plant waste dxsposal area. .

Itis dlfﬁcult to estlmate the impacts of these landﬁlls although some estimates have been
, recently made in a report prepared by Monenco Englneenng for the MOE (MOE, l99l)
- This report estimated the loadmgs of 15 1norgan1c substances and 116 organlc chemicals
- listed in the U S. EPA Pnonty Pollutant List from’ these landﬁlls to the Nlagara River. The .
estlmated total loadmg (all contamlnants) 1s 30.5 kg/day, with the organlc portion estimated -

Vto be vxrtually nil. -About 88% of the total is cyanlde from the Cyanamld Inc. landﬁlls at - - -

| Niagara Falls. The remainder is pnmanly metals from the other landﬁlls - The total
- loading of 30.5l_<g/day represents only 10% of the magmtude of the total loading from the -

R . I 15



U.S. sites. The U S. EPA has targeted a 99% reductxon in contammant loadmgs from ‘
‘hazardous waste landﬁlls on the U.S. sxde by 1996. '

There is a general belief by residents ln the Area of Concern .that tap water and water from _ | .
wells along the banks of the river is contaminated and presents a health: threat to consumers.
Ministry of the _Environment testing of treated tap Wa_ter has-uncovered no v_lolations of
provincial drinking water objectives; however, the perception of a'cOntaminationprob'lem

persists.

Some researchers have hypothe31zed that the mist below the Falls causes volatrhzatron of
chemical contamrnants from the nver into the atmosphere and exposes workers at the Falls
to health hazards. The air in the mist and surroundmg area have been mon1tored but no
elevated concentrations of contaminants have been found Occasmnal sp1lls of wastewater'
into the river could result in short term arr pollutron from volatlhzatmn however, thrs'

: phenomenon has not been d1rectly measured.
122 *  Aquatic-and Wildlife Problems

Varrous effects of contammatron and ‘other human dlsturbances have been 1dent1ﬁed in the

_fish and wildlife resources of the Niagara vaer as’ 1dent1ﬁed in the draft Stage I RAP

_ report, including:

e -eleu_at'ed inCidences of neoplasms and deformities in ﬁsh and benthos
.in the lower Welland River Although specxﬁc causes are unknown |

| pollutlon by mutagenic substances is a candidate cause; ‘
* . impaired benth1cvcommun1ty in areas of high sediment contaminant
levels. Some of these sediments are contamlnated to lévels in excess .
' of provincial sediment quality guidelines - lowest effect levels and ‘in
some cases, in excess of severe effect levels and guidelines for the

open water disposal of dredged spoils. In the Niagara River (Ontario) -

2629.1 - S | 1.6



Area of Concem these contamrnatron problems occur mamly in the

| 'Welland River. ©= ’ | ' N
. fish kills and acutely toxic: condrtlons occur sporadrcally, at some ’_
_ | locatrons in the Welland River and tnbutanes in assocratron wrth sp111s ;
*or other industrial process upsets ,, R |
4 " declines in fish populatrons from the cumulative impacts of erosion and
- siltation, the mtroductron of exotic spe01es water qualrty 1mpmrment- ~
-and chromc or acute tox1c1ty, and other human mampulatrons of aquatlc
resources (ice booms, hydroelectnc generatron etc.); |
o . loss of ﬁsh and - wildlife habrtat due to -human encroachment on
' streamban_ks and wetlands,_eroslon, rchannehzatron and eutrophlcatron,
s contammant accumulatron in aquatrc w1ldlrfe most notably brrds
» .’mcludmg elevated levels of organics in the eggs of herrmg gulls terns
and black-crowned mght herons. Levels of PCBs in some fish exceed .}
the Great Lakes Water Quality Agreement PCB objectrve for the. |
“protectron of ﬁsh—eatmg brrds ’ ' '

123 Contaminated Sediments
| _Sedrments can act as both a sink and a source of contammants to downstream waters and
sedirhent contammatron has been identified on the Ontano s1de near the ‘mouth of
.‘Frenchman s Creek (p p’-DDT), at the mouth of Mrller Creck (m1rex) downstream of Navy
. Island (m1rex) and in the lower Nlagara Rrver (Zn Hg and varrous organochlormes) :
' (Nragara River Toxic Commrttee 1984) Heavy metal contammatron also occurs in Ontario
' Hydro’ s Sir’Adam Beck reservorr and most tributary mouths (Stage IRAP report) Because
| of extreme turbulence m the Nragara River, sediment accumulatron in the river 1s sparse and

“ . much of the sedlment load is transported mto Lake Ontarro (e g Kuntz and Warry 1983)

~ The rapld translocat1on of sedlment causes. drfﬁculty in tracmg source locatrons and results

in transboundary transport S0 that problems on one shore may have origins on the other

26_29.1"' o T



A zone of extensrve iron oxrde and heaVy metal deposrtron in the Welland Rrver known as
" the "Atlas Reef“ presents a unique problem. This deposit resulted from historic releases 3
of partrculate heavy metals i in wastewater from Atlas Steel which, combined wrth sedrment ‘
-in’ the river, have formed a hardened metal-rich deposrt on the nver bottom. The extent of
the problem is currently bemg mvestrgated although. existing rnformatron rndrcates that .
' Provincial Sediment Quality Guidelines - Severe Effect Levels for the protectron of aquatic -
b1ota and gu1de11nes for the drsposal of dredge spoils are exceeded for some metals

1.2.4 o Industrial, Municipal and Agrlcultural Uses

' ‘_-Envrronmental 1mpa1rment of the Nragara and Welland Rrvers 1ncreases costs rncurred by :

: ~ex1st1ng or new Tesource: users in several ways

: f' - rndustnal and munrcrpal users incur hrgher water treatment costs o
| overcome impaired water qualrty |
- - . siltation mcreases costs of -dredging andu water treatment 1mpa1rs
_ _'shlppmg and drmrmsh the value of aggregate resources in the Nlagara
‘Bar; , g
° ex1st1ng pollutron drmlnrshes resrdual assrmrlatrve capacrty for other.
- waste sources; ' '
e zebra mussel 1nfestatron impairs electncal generatlon and affects water
- intakes for munrcrpalmes and 1ndustr1es S _ |
° o the tourist mdustry is adversely rmpacted by the perceptron that the
' natural beauty of the river is drmrnrshed by pollutron and flow controls;
- use of water for 1rr1gat10n and llvestock watenng is percerved to cause - f
a build- up of toxins in the human food charn although the Stage I RAP
document has not identified any vrolatrons of Provrncral Water Qualrty '

ObJectrves for agncultural use (hvestock watenng)

2629.1 - B D | o 1.8



125

Recreation

-. Recreatlonal uses of the nver 1nclud1ng general viewing (aesthetics), body contact

_ recreat10n access'to the nver and boating, are impacted by env1ronmental 1mpa1rment and

confhctmg water use practices in the basin. The followmg outline these recreational

* impairments, as described in the draft Stage I RAP document

©2629.1

High concentrations of nutrients have created excessive growths of

* algae and aquatic macrophytes in slower flowing portions of the
‘Niagara and Welland Rivers. Contnbutmg to this problem are the Fort
- Erie and Niagara Falls sewage treatment. plants which are occaslonally :
‘out of _compliance w1th their d1scharges of phosphorus - Other

contnbutlng factors are agncultural runoff and erosmn of nutnent-nch

soils in the Welland Rivet watershed and wastewater d1scharges from '

o -Cyanam1d s Welland Plant fertlhzer operatlon o

‘ -Foam and debns or "scum" collect in the Mard of the Mist Pool B

"below' the Falls creatmg an aesthetic concem affecting general )

v1ewmg Investrgatlons to date show that the foammg agents Consist -

“of natural hplds and appear to be unrelated to any pollution problem

Bacterial pollutlon has led to frequent beach closures in' the Area of .

E Concern. Prov1nc1al Water Quahty Objectives for. total and fecal

cohforms are exceeded i m the Chlppawa Channel, the lower Nlagara
River and in portions of the Welland River. The sources of the

problem 1nclude mumc1pal sewage treatment plants that may prov1de

_ madequate d1s1nfectlon or prov1de little or no. treatment under storm

ﬂows combmed sewer overflows faulty sept1c systems and sewage -

| lagoons both w1th1n the Area of Concem and along the U S. shorelme

1.9



o Boatlng and boat access is adversely affected by ﬂuctuahng water
levels resulting from hydroelectric regulatron by Ontario Hydro and the

- New York State Electrical Commrssxon.
12.6 - - Fishing

Niagara and Welland River fisheries have been impaired by the bioaccumulation of
contaminants resultlng in fish- consumptlon advisories and the reduced productron of

- desirable species due to factors. such as those discussed in Sectron 1.2.2.

_‘Consumption advisories are in place for larger size classes of many fish species: from the
‘ lower Niagara River and Lake Ontario near the river mouth as well as for larger size
classes of white sucker and  freshwater: drum in the upper river (MNR/MOE 1990)
. Consumptron advisories are due to contammatron in the upper river and. mercury, PCBs and _
m1rex in the lower river. Investrganons have shown organochlonne contam1natxon through

the measurement of contamrnants in'young-of- the-year spottail shiners along the river (e.g.,

. Suns et al. , 1985). These contaminants have 1mpa1red both sport and commerc1a1 ﬁshmg o N

_in the Nragara Rrver and Lake Ontario in general

4Although fish tamtmg substances pnmanly phenohc compounds, are found in wastewater

drscharges and in nver water ﬂavour 1mpa1rment of. ﬁsh from the Niagara Rlver has not

. been du‘ectly reported. Industrial and municipal sources of phenohcs have been 1dent1ﬁed

and actions are underway to reduce these loadlngs N on-comphance discharges of phenolics
- have occurred to Frenchman Creek by . Canadran Oxy Chemrcals errted although o

_ srgmﬁcant abatement has been achreved in recent years.
Over the past decade, populations of emerald shiners in the upper Niagara river have

-~ declined, resulting in reduced catches by the bait fish industry.I Sources of the decline are .

- unknown but possible causes have been identified as overﬁ.shing, the recovery of Lake Erie

o691 R e 1.10



.walleye populanons stockmg of salmonids in Lake Erie, lake level mampulanon habrtat :

' destructron in tributary streams and reductxons in phosphorus levels in Lake Erie.

1.3 'Ob;jvectives' '

The draft Stage I document was recently completed by the Nlagara River RAP team and .

Publxc Advxsory Commlttee The report identifies Six- major problem sets or 1mpa1red uses

: 'and drscusses the1r sources These_problems and sources were summarized in Table 1.1.

'The next step m the RAP process is to- develop remedial options for each of the 1dent1ﬁed N
- sources that may be 1mplemented to achieve specific ecosystem goals This report presents
: '_"Phase I of this remedial option development, and develops extensive lists of optlons for

g remedlatlng each type of problem: source - and provides a very gen_eral overview of each.’

Phase i of thxs program w111 undertake a screemng level feasrblhty assessment of the o

vanous opt10ns and will evaluate their general cost ranges as well as the general level of

-1mprovement that mxght be achleved The options considered 1nclude engmeered and
sc1ent1ﬁc optlons, communrcatrons options, regulatory opt10ns polmcal optrons and other .

o common sense" optlons that may. be apphcable to the general types of problem sources -
rdentlﬁed . ' - ‘

B Several source categones have been 1dent1ﬁed as contnbuung to the six envrronmental -

' problems or 1mpmred uses:

. . '_municipal,sewageplant . deposition of -a-tmospheric
. discharges ) R - pollutants o ‘
_.'. pri_vate sewage treatment ° urban. deve10pment
| sy_stems o : - e construction activities
o industrial discharges e combined sewer overflows -
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°  stormwater runoff e zebra mussels

. agricultnral runoff ¢ upstream sou‘rces'
e .landfill leachate e U.S. 'sources
°  contaminated sedimerits o industrial/agricultural spills

. The report has been structured such that these sources have been addressed within the

followrng categones

. Municipal Sewage Treatment Plants (Chapter 2)
B o Industrial Discharges (Chapter 3)
. Urban Areas (Chapter 4) .
o - Agricultural Areas (Chapter 5)
'+ Landfills (Chapter 6) :
° | Contaminated Sedrments (Chapter 7)
e AtmoSpherrc Pollution (Chapter 8)
~ e " Physical Habltat Dlsruptlon (Chapter 9) -
"« Other Sources (Chapter 10)
o ‘vUps_tream and bUnited States Sources (Chapter 11) -

No specific remedial AOptions are assigned to sources outside of the Niagara River.(Ontario)

: Area of Concern, such as those upstream on the New York State side of the Nragara River. -

_ Comments are made where- possible, on the degree of source reduction that : may be -

necessary to achreve a degree of improvement w1th1n the Area of Concern.

26291 S - | 1.12



220 .MMNHHPALsEWAGETREAnMENTPLANTS,
There are six (6) mun1c1pal water pollution control plant (WPCP) pomt source dlscharges
'wrthm the Ontano Niagara River dramage basin.  The locatlon capac1ty, status and the -
‘name of the rece1vmg body of water for each are 1dent1ﬁed in. Table 2. 1

" The tre'a'tment_‘ processes used at -these treatment plants,include:’ |
. activated sl‘udg‘e Q@);
° . sewage lagoons (2) and

~*  rotating brologrcal contactors (RBC) (1)

: At one of these plants (Welland Water Pollutlon Control Plant) actlvated sludge treatment
: has recently (1989) been’ expanded to mclude a teruary treatment step '

B 2.1 . Potential Cvontarninants ‘

- Potent1a1 contammants dxscharged from the WPCPs that may affect the water quahty in the-

recemng water 1nclude conventtonal contamxnants such as:
-+ . BOD;,

L suspended sohds and -
"¢ nutrients (phosphorus, ammonia), '

" and varying levels of industrial contaminants such as metals and organics. -

BODS is. released asa result of 1nsufﬁc1ent treatment performance in soluble form as well ‘

. j.as particulate form as carned -over brologlcal solids. .

Caesa o



TABLE 2.1:

“ID -

* WATER POLLUTION CONTROL PLANT -~ °

" Water Pollution.

Type - . .Rec'eiving

Significant Source (NRTC) DI -

Control Plant - . @© m’/d) -  Status .- Water ‘Comments
" Fort Erie (Anger Avenue) - MD . * _ NR Activated Sludge Plant (1989) -
' .,WPCP : : : - (16,300) - Wet Weather CSOs and Pumpmg Statlon .
: i - - Overflows -
.o Infrastructure 1 problems
' “Stevensville - Douglastown MD . " NR o ‘Sewage lagoons
" Lagoons (1,470) ' ° . Continuous of discharge
Welland WPCP - MD *  WR o Tertiary WPCP (1990)
o (45,460) | ~ T
" Port Robinson Lagoons | © MD WR e * Aerated and facultative lagoons
o o - (441) ’ . Commissioned 1989 _
- Niagara Falls (Stamford = MD . *  QCPC - . Secondary WPCP (1985) (RBC)
' Avenue) WPCP ' (68,200) - ' - ' a ’ = ‘
. “Queenston WPCP. MD . Recéntly commissioned
- ' (500) Package activated sludge plant
Iggend:
'MD = Municipal Discharge QCPC' .= 'Quéenston C'h,ippe'wa-Power Canal
=" Industrial Discharge RW = Receiving Water -
WR. = Welland River FC = = Frenchmens Creek.
NR = Niagara River CcC = Chippawa Creek
* = =

Infiltration/Inflow



SuSpended solids are discharged m excess if the secondary processumt (final elariﬁeatijon

or the biological system) is overloaded. These suspended solids’ generally carry excess

amounts of BOD;, heavy metals, phosphorus and many orgamc contammants that may be

- released to the recervmg water.’

- Phosphorus is drscharged ina soluble form. 1f the biomass in 2 bxologrcal treatment system

cannot utilize all the phosphorus in the plant 1nfluent and/or when chemical precrpxtatron 1s ‘

ineffective.

Ammonia is usually oxidized in the brologrcal system to nitrite and nrtrate n1trogen The

“presence of residual ammonra in treated efﬂuent 1ndrcates that the b1010g1ca1 system does :

not have the capacrty in terms of sludge age and hydrauhc retentron time to complete the .

_ brochemrcal oxidation of ammonia to nitrate n1trogen

22 Remedial Ac.tionv

The following sectlon hdes_erlibes treatment options to improve WPCP effluent quahty
TheBOD'ls_ content'(‘)f WPCP effluent may be ;reduced by the tollowing treatment steps:

- source control (e.g., reductions in loadings from industry through pre-treatm'ent,r

* . process sub’sti'tution,, chemical -substitution, water recycle, regulatory control,

etc.) o
e CSO - combined sewer separation

e  sewer use bylaw changes and/or enforcement

° Upstream flow equalrzatlon (especially 1mportant for combmed samtary/storm |

sewage) ;

°  improved biological treatment through plant ,expansion"and/or enhancement, o

| incorporating:
- activated sludge treatment

- r‘o.tating biological contactors

262917 I o

mres v eyt
i i



e e i S R L e
. 1 .

sty i o F

- trickling filter pretreatment' '

- effluent pohshmg ponds and

- wetland post-treatment; N
. _improved final clarification perférmance and/or 1ncreased capa(:1ty, .'
._°' filtration after final clarlﬁcatlon |
o wetland polishing treatment, and

‘ plib'lic education (to promote wise use of household water and sewers).

The suspended solids content of WPCP effluent can be reduced by the following treatment
- processes: - ’ | |

. improved sludge settlmg through chemlcal add1t10n (alum, fernc chlonde '
’ 'organlc polymers etc.); - '

~.*  improved final clanﬁcanon and/or mcreased capacuy, '
e ﬁltratlon after final clarlﬁcatlon and -

e 'wetland polishing treatment._
- P_hosphorus can be re.'move_d;b‘y:

o souree control (e.g., fu'rther legislated reductions in ohosphorus concentrations
~in detergents, reduced use of phosphate—based detergents through pubhc
, ‘educatron apphcatwn of sewer use by-laws and enforcement),

._ o chemical prec1p1tat10n (soluble phoSphorus),

e "blologlcal phosphorus removal;

_ﬁltratlon to remove partlculate matter contammg phosphorus and -

e ‘wetland treatment
Amrnonia can be removed by:
e air_stripping;

- 2629.1 23



enhanced actlvated sludge treatment to 1nclude nltnﬁcatron and demtnﬁcatron

processes and

wetland treatment. ,‘

Heavy metals can be removed from WPCP effluent with suspended solids, as most of the

metals are bound to solids particles. Orgamcs are brologlcally oxrdrzed or adsorbed onto

_blomass during activated sludge/brologrcal treatment Thus, treatment for BOD and solids .

removal provides control for metals and orgamc contamlnants Other more specrﬁc control

options for metals and organic contamrnants found in municipal sewers ‘but ongmatmg

primarily from industrial sources are described in Section 3. 0 of this report.  Various |

general altematrves are avarlable to control loadmgs of contammants from sewers to the _

envrronment

2629.1

,Sewer use surcharges - increased fees for drscharge of heavy metals, toxic

‘orgamcs and conventronal contammants to sewers by mdustry, for mcreased

source control. - v o
Industrial pre-treatment enforce sewer use by- -laws hmmng loadmgs from
1ndustry to sewers, possibly requiring treatment at source.

Water Conservatlon - reduced hydrauhc loadlngs can 1mprove effluent

treatment

- Process Substltutlon - encourage mdustry to substltute processes generatmg

toxrc effluents wrth others that are less toxic.

'Chemxcal Substxtutlon - substltute less hazardous chemtcals into mdustnal

processes and formulatlons to reduce toxic loadings. - Both in-plant and at ,

 WPCPs (e.g., replacements for chlormatlon such as u1trav1olet hght ozonatron) :

Water Recycle - encourage 1ndustry to re-use process water to reduce

. contaminant loadings.

Public Education - educate the general public on the wise use of water and the

value of water conservation and the control of household contaminants.

2.4
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- Sludge treatment optlons should be revrewed with a view to 1mprovement because waste :

sludge may contam heavy metals and synthet1c organics. Incineration of sludge results in
air pollutron and creatés an ash re51due requmng dlsposal Sludge composting on farmland -

1s preferred over mcmerauon but can only be practlsed if sludge metal concentrations meet

prov1n01a1 guxdelmes for landspreadmg of sewage sludge Control of metal loadmgs in the

»sewer system through industrial pre—treatment process subsﬂtutron or other means will
1mprove the quahty of sewage sludge

2.5



30 INDUSTRIAL DISCHARGES

E -Fifteen (15) in‘dustrial vpo‘int sources in Onté.rio discharge to the Niagara River drainage

- basin. Four @) industrial plants drscharge to the Upper Nlagara Rrver and Frenchman = - |

‘Creek seven (7) to the Welland Rrver or Lyons Creek and four (4) to the Chlppewa Creek

: | power canal system
’These,ﬁfteen ) in'dustries can be classified based on their production as:

o petroChemical (3);
e v_'metal process1ng (5);
- . food processing ;. R
. .manufactunng 2);
. . ‘ aviation 1ndustry (1)
. chem1cal manufactunng (2), and

e hazardous waste' transfer station (1)
- Table 3.1 summérizes the relevant information on each industrial point source.
3.1 Contaminants

1 ) The ﬁfteen (15) 1ndustr1es hsted in Table 3.1 d1scharge efﬂuents W1th the followmg '

contamlnants

. * BOD;,
o p_H»,_' _ |
. _' heavy metals,
- ' V' suspended solids; |
. Vv‘oi;l and grease,

S cyanide,' -
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" TABLE3.1:  INDUSTRIAL POINT SOURCES .

General (automotive rubber. -
- trim and sporting equipment)

o S , Receikfing' A ,
- Industrial Point Sources - ‘Location =~ Water " Comments
.Upper Niagara River .
Canadian Oxy Chemicals - FortEre .~ FC - X .,-140 m’/d non-contact cooling water drscharge '
. Ltd. (resins and moulding ' ' * Major contammant is phenol - '
~ -compounds) : R *. " Site stormwater d1rectly dxscharged -
: Gould Manufactu_ring_ of © ’ ;Forf ‘Enfe NR‘ * Process wastcwater drrected to mumcxpal system (1988)
Canada Ltd. (lead acid ' - ' e 1 km drainage ditch remediated .
~ 'storage batteries) ® No direct discharge after 1989
Fleet Manufacturing Ltd.. o Fort Erie B | “FC }°j 4Process wastéwaters direct drscharged
(aircraft, radar/sonar and ' ' * Treated sanitary wastewater discharged v
sattelite components) - ¢ Trichloroethylene groundwater problem B
* Holiday Farms Ltd. , ~ Niagara : NR ‘o Treated process and sanitary wastewater now dlscharged
- (food processing) x - back on-site (spray irrigation) - -
_ _ * Treatment via stabilization pond
e Wastewater generated at maximum productlon is. 90 m¥/d
 Welland Area
 Atlas Specralty Steels ~ Welland WR ¢ Identified by NRTC as single largest point source. (Canadian)
 Division R ~ B ¢ 85% wastewaters discharged to Atlas 42" sewer :
' ° Discharge is 24,700 m%d - .
® Coolmg water and process water treated prior to dlscharge ,
!y ongoing improvements taking place - :
. Ongomg sewer separatron project
= Gcncorp -Diversitech - Welland WR . Two point dlschargesto McMaster Avenue - mum01pa1 sewer

and Atlas Steel’s 42" sewer



 TABLE3.1: INDUSTRIAL POINT SOURCES

Industrial Point Sources

Comments

Stelco—Stelpipe Welland.
. Tube Works

Ford Motor _Compahy of

Canada

_ B.F. Goodrich Inc.

Cyanamid of Canada
Limited '

Laidlaw Environmental
. Services Facility

’ Niagara’ Falls

' Process ‘wastewater t_reated prior to discharge

Treatment via oil/Water separator and settling lagoon

Two point dlscharges

- Raw water treated prior to process dlstrrbutlon
" Majority process water is non-contact cooling water

Potential contaminants include SS, BOD, oil/grease,
dissolved salts and minor quantmes of xylene and silver
Lagoon system for treatment of effluent and removal of
sludge from raw water treatment -

Wastewater treated in aerated lagoon and facultative -
polishing pond prior to discharge- '
Average discharge is 2,300 m*/d

Leachate pond from sludge dewatering batch drscharged

" every one to two months ‘
‘ Ongomg expansion to double. capacrty

One efﬂuent discharge into Thompson s Creek
Average discharge is 28,800 m*/d

Filtration plant backwash direct discharged to Wellarid River

Slgmﬁcant source- of cyanide, heavy metals and nutrients

No process wast_ewater generated on-site
On-site stormwater -management system



TABLE3.1: = INDUSTRIAL POINT SOURCES

Industrial Point Sources : _‘I_‘ocation - Water

" Receiving’

Comments

- ,Nia'ga.ra Falls Area .

‘Washington Mills -

o Niagara Falls =~ CC
Electro Mi_nerals ‘ S . '

-Norton Company of

|  Niagara Falls ~ CC -
Canada Ltd. : - '

o Washrngtor] Mills Ltd. E Niagara Falls = CC

* Cyanamid ofCanada‘ ) "Niagara Falls NR

‘ Two combined effluent discharges. ._ :
~ Cooling water treated via 2 settling lagoons prior

to discharge to Pell Creek and Stanley Avenue sewer -
Intake water pumped at 30, 000 m3/d ’ '

Four efﬂuent discharges

' Washwater neutralized and dlscharged to a settling

“lagoon to Pell Creek -

Intake water pumped at 14 200 m’/d

"One efﬂuent’ d1s_charge
- Intake water pumped at 1,630 m®/d

Cooling waters collected in cooling pond with overﬂow :

to Chrppawa Creek

Intake water pumped at 32, 400 m /

Ltd. One-third direct dlscharged to Queenston Chrppawa Power
- . Canal
e Two-thirds overflow from coohng water pond drrect to
- Niagara River
* Identified as a significant source of cyamde and heavy
metals to the Niagara River by the Niagara River Toxics
Committee, although source reductlons have been achieved
subsequently .
Legend: -
cCc = Chlppawa Creek NR = Niagara River
FC =~ .= Frenchmans Creek - WR = Welland River.
QCPC = LC = Lyons Creek

~ Queenston Chlppawa‘Power Canal



e nutrients (ammonia, phosphorus), and

e . organic contaminants.

Some of these contaminants are termed conventional pollutarrts.- This includes BOD;,

, suspended solids and nutrients. Conventiona!l pollutants are 50 called because they have
: tradmonally been assocrated with samtary sewage However these- contammants may also .
_ be ‘produced from other than samtary sources such as during manufacturmg operatrons and -

' drscharged together with othet non-conventional pollutants as shown in Table 3.2.

" In addition, some of the induStries may discharge a contaminated surface runoff.
. Contaminants in runoff from an industrial site can'originate from precipitation falling on-

stored raw material and finished products, or possibly from process sp_ills.‘
32 s Remediation Options for Point Source Industrial Discharges

.. Most of the industries in the Ni;igara”RegiOn have already implémented some degree of
, effluent treatment. Most often, this:includes some form of _mechanical, chemical and/or
biological process effluent treatment and .some" degree of non-contact. cooling water

 recycling. -

g -Opnons apphcable for each mdustnal d1scharger were rev1ewed with- the objectrve of i

'_1mpr0vmg efﬂuent quahty and further reducmg the toxic/contaminant load to the rece1vmg

" water. These optlons included:

e 4Rs- (reductlon recovery, reuse, recycle),
° engmeennv/techmcal
e training; and

e other options.

A ‘The opﬁons considered for each plantvare _shown in Table 3.2. |
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 TABLE 3.2+

" REMEDIAL ALTERNATIVES 'FOR'INDUSTRIAL-POINI‘_SQURC_ES'

¢ metal precipitation and settling
¢ ‘phosphorus precipitation at

source. ..
ammonia stripping at source
chemical oxidation of cyanide
at source ’ .
install cooling towers . -

Industrial - Potential . N _ . v : : ) N
Point Source’ - Contaminants : Source Enginecring/Technical. 4Rs TFraining " Others -
Ford Motor Co. ¢ ‘suspended solids -  process effluent *- solids removal by séttling * recycle cooling water - o imiprove openators training ¢ continue monitoring program -
"Niagara Falls: e BOD = . .~ s T e oil/grease separation * reuse cooling water as .® -improve spill control by ¢ restricted chemical use -
Glass.Plant . - ¢ oil/grease .+ ultrafiltraiion . " - as process ‘water - operators- ) * - increased effluent quality- " -
: ' o dissolved salts * metal precipilation and * reuse trested process water - # report/record spills réquirements’ .
e xylene - settling ' : ' S ' o
s silver ¢ chemical and biological
* oxidation of BOD and xylene’
, <’ install cooling waters )
~ B.F. Goodrich * suspended solids ¢ process effluent * improve productionin the  * recycle cooling water  » improve operators training *® continue monitoring program
Ine¢. * BOD : : old plant ‘ ¢ reuse cooling water as. "'~ * improve spill control by * restricted chemical use
. e solvents” | | ¢ biological treatment process watsr operators I * increased effluent quality
* " vinyl chloride - ¢ ultrafiltration : * reuse treated process * report/record: spills " requirements
R - solids removal by settling water o C . : -
¢ .polishing pond or wetlands - ¢ recover solvents and vinyl
« install cooling towers . chloride from plant effluent -
Cyanamid. of * suspended solids ® process effluent. * improve production inthe e recycle cooling water ‘ ¢ improve operators traifiing e coritinue mohitoring program
"Canada Ltd.’ * pH : : ) : " plant ST ¢ reuse cooling water ¢ improve spill control by ¢. restricted chemical use
Welland Plant~  » ammonia ¢ improved material loss ¢ recover materials from _operators - ‘s increased effluent quality
: "1« phosphorts . control in the plant "process flows at source * report/record: spills requirements
* cysnide * suspended solids removal by i o ‘ B '
* liéavy metals. settling
N : * pH control



TABLE 3.2: .

REMEDIAL ALTERNATIVES FOR INDUSTRIAL POINT SOURCES

to treatment plant .

Industrial - Potential . : . . L
- Point Source Contaminants - - Source "~ - Engineering/Technical 4Rs Training. Others
Welland Area
- Atlas Specialty ¢ pH ) ¢ process effluent . mngnehc seedmg/sepamhon ¢ recycle cooling water . improve. operators t(airiing' . cmitinue_ monitoring program
Steels Division ~ ¢ cadmium _* surface runoff . ¢ pH control s. recycle process water ¢ better plant control e restricted chemical use '
" e suspended solids ©  *-cooling water « melal removal . ¢ recover metal hydroxide . spill control by employees e increased effluent quahty
-® -oil/grease . : : : ¢ solids removal by settling sludge-waste exchange * report/record spills ' 'requnrements
e chromium * oil and grease removal - - . .
e nickel » filtration .
e iron « . spill control/collection
* zinc : « install cooling tower
* “trichloroethylene *' storage/equalization
' ' ¢ pH adjustment * .
Gencorp- e pH s process effluent « pH control * recycle cooling water  improve operators training ¢ continue monitoring program
Diversitech * oil/grease o e oil/grease removal- ¢ reuse cooling waler as ¢ improve spill contro! by ¢ identifysources of contaminants
General ¢ suspended solids ¢ solids removal by settling process water operators ¢ restricted chemical use
® cyanate : ‘s activated carbon treatment ¢ ‘reuse process water ¢ report/record spills ¢ increased effluent quality
¢ BOD ¢ ltrafiltration after treatment irr less S requirements ’
* organics “» _chemical oxidation of critical process areas i
. cyanate and organic ¢ reduce waste introduced
_contaminants : " to process effluent ‘
o control of material lass at
process areas - -
Stelco-Stelpipe ¢ oil/grease ®  process cfﬂuent ¢ oil/grease removal ¢ recycle cooling water * improve operators training * continue monitoring program
Welland Tube e trichloroethane . surface runoff e solids removal by settling . ¢ reuse cooling water as e_improve spill control by e * restricted chemical use
‘Works ¢ toluene ¢ activated carbon trea(ment' process water : operators ’ * increased effluent quahty ‘
. bain(s g ¢ ultrafiltration * reuse treated process water ® report/record spxlls - requirements
» suspended solids * chemical oxidation' of organics ) T
’ - install cooling tower - -
¢ redirect contamipated runoffs’



REMEDIAL ALTERNATIVES FOR INDUSTR-iAL POINT SOURCES -

. Services Facility

* suspended solids

Upper Niagara River

" Canadian Oxy
Chemicals le.

Gould S
Manufacturing
of Canada Ltd.

phenol

cresol
formaldehyde
furfury! alcohol .

¢ cooling water

* lead. ® process water

¢ oil/grease

system .

- Stofage/equalization of

potentially contaminated runoff . . . -

¢ pH control .

suspended solids removal by
settling '
pH adjustment for metal = -

. precipitation

sand filtration .
activated carbon filtration )
wetland treatment as a polishing .
step before discharge - .

vacuum evaporation " recycle cooling water

ultrafiltration’ ‘ ¢ reuse cooling water
chemical oxidation of - s recover raw material at -
organics’ ) source of discharge

‘install cooling towers for -
cooling water reuse

oil/grease removal recycle cooling water

pH adjustment ¢ reuse treated process -
metal precipitation’ © water -
filtration * reuse settling water in
ultrafiltration the process area

install cooling towers for
cooling water reuse

improved plant operation,
material stripping and storage

improve spill control
‘report spills

" ¢ improved plant opération, i

~ material stripping and storage

¢ improve spill control

- report spills ‘
improved plant operation,

- material stripping and storage

.TABLE 3.2:

“"Industrial ° Potential - ) ) s IR . . ‘

- Point Source Contaminants Source Engineering/Technical . 4Rs . Training - Others
Laidlaw K organics ‘e runoff - ¢ - segregate areas with pplenliﬁl . improved spill control . con!ih'ue'monitoﬁng program.r
Environmental ¢ heavy metals  contamination; separate drainage’ . * report spills * increased effluent quality '

requirements

# continue monitoring program
® restricted chemical use '
increased effluent quality
requirements R

* conlinue monitoring program
increased effluent quality -
requirements



~ REMEDIAL ALTERNATIVES‘ FOR INDUSTRIAL POINT SOURCES

* oil/grease.

Niagara Falls Area

- “Washington Mills- ¢ suspended solids

‘Electro Minerals

¢ aluminum
e iron

¢ chromium
e oil/grease

¢ process Wwater

¢ solids removal by settling
¢ pH adjustment for metal

- install cooling towers

oil emulsion break-up
oil/grease separation
suspended solids removal

" biological treitment .

polishing pond

wetland

vacuum evaporator treatment .
of process flow -

.
o recycle cooling water
@ _reuse.treated waler

oil/grease removal

precipitation followed by

sludge for reuse. -
settling - o .

o sand filtration
¢ phenol oxidation

instali cooling towers

o recover metal hydroxyde

¢ improved plant operation,
_ . material stripping and storage

improved spill control

¢ report spills

improved plant operation, .
material stripping and
storage

TABLE 3.2:.
Industrial Potential : s o .
Point Source Contaminants Source Engineering/Technical’ 4Rs Training Others
Fleet e cadmium e process flow . * improved rinse water usage ® reuse water after treatment ¢ improve spill control’ ‘s continue monitoring program '
. Manufacturing . ® chromium ’ e cyanide oxidation s recycle cooling water’ . ¢ report spills e restricted chemical use
Ltd. * cyanide & organic solvent oxidation . . : - improved plant operation, e increased effluent quality
* organic solvents o. pH adjustment . material stripping and storage requirements '
¢ pH : ‘o metal precipitation . . -
.¢ suspended solids ¢ vacuum evaporation
« TCE e jon exchange =
« PCE o ultrafiltration
- , o settling
¢ BOD. - - ¢ sanitary sewage s sand filtration
& suspended solids - . o -disinfection
o fecal bacteria ¢ biological treatment
Holiday Farms - ¢ BOD . : - e combined process ¢ dry cleanup of equipment “e_ recycle cooling water ¢ improved spill control . & continue monitoring program:
Lud. - » suspended solids and sanitary sewer ~ . before washdown. s report spills » - increased effluent quality

requirements

continue monitoring program
restricted chemical use

.increased effluent quality

requirements



_ TABLE 3.2: -

_ REMEDIAL ALTERNATIVES FOR INDUSTRIAL POINT SOURCES

Industrial - Potent}i‘al- : . . . R . C
Point Source Contaminants Sotirce. Engineering/Technical 4R3 . Training Others

Norton Comp}any
Canada L. -

i 'Washin'g(on
- Mills Ltd.

(Niagara Falls) -

éyanamjd of
Canada Lud.
(Niagara Falls)

-suspended solids

"oil/grease

heavy metals B
pH

suspended solids

heavy metals .
associated with

particulate matter .
. oil/grease -

cyanide

“heavy metals

oil/grease

b 'process water

- e process flow

® process/cooling
water

* pH adiustment

‘mefal precipitation and
settling
oil and grease removal

solids removal by settling

¢ filtration

" install cooling towers -

* solids removal

oil/grease removal

o “sand filtration

separate process/storage

_ areas with potential

thaterial spills
treat waters from thls

area separately

- oil/grease removal
* cyanide oxidation at

process source

_heavy metal removal by

pH adjustment and seltlmg

* settling
¢ sand filtration

install cooling towers
after treatment system

_recycle cooling water

reuse treated water -~ -
recover metal sludge from

effluent

recycle treated pmcess

waler

recycle treated cooling
water

" - improved spill control
. report spills

.improved plant operation,
material stripping and
storage :

¢ improved spill control

report spills

_ improved plant operanon,
material stripping and

storage

improve spill control and
material loss control
improved housekeeping

- practices’

-teport spills

¢ continue moﬁi(oring program

increased effluent quallty

requnrements

continue monitoring program
increased effluent. qualx(y

. requirements

continue monitoring program
restricted chemical use
increased effluent quahly
requxrements




.3.-2..1 Reduction, Recovery, -Reuseand Recycle

,7 A drstlnctlon must be drawn ‘between conventional. pollutron abatement that is,. he‘
" tradrtronal end-of-pipe treatment: technologres and waste recovery technologres Waste

. recovery technolog1es reflect contemporary thmkmg and the preferred approach

Conventronal pollutron abatement comprises end- of—prpe treatment Typrcally, in end—of-

p1pe treatment the addrtron of substantial amounts of chemicals and energy are requrred to

~ bring about the removal of potentlally deletenous components from a waste stream. This _

approach creates sludges (resrduals) which, most often are ultrmately depos1ted in alandﬁll
. Thus, wastes are not ellmmated but, rather a water pollutlon problem is transformed mto
©a potentral land pollutron problem End of-p1pe treatment represents an open-end-type.,' .

: system where resources are used once and waste products (resrduals) are d1scarded

Contemporary thinking favours waste recovery technologres These technologres represent .
closed -loop- type systems where process wastes are recovered and reused repeatedly at the -

-pomt of generatron Therefore best environmental management practrce suggests that

reductron and r 'ecovery technologres be apphed first followed by treatment and d1sposa1 as

a last resort

‘The obJectrve of waste reductron 1S to reduce contammant productxon at its source SO that
) the generatron of contamrnants is mrmmlzed in an overall sense. Typrcally, waste reductlon

:"mvolves any one or more of the followrng aspects:

. | an mdustnal waste audrt wherern the quantlty and quahty of produced wastes are
L charactenzed and sources 1dent1f1ed

. | product reformulatron

*  raw material. substrtutlon

° 1nstallatron of more efﬁc1ent productron equ1pment

. - process redeslgn
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. " improved process monitoring/c'ontrol; and

e waste concentration.

Waste recovery act1v1t1es follow waste reduction actlvmes Compnsmg waste recovery are .

the followmg aspects

L recychng wherein wastes are captured and 1ncorporated back into the onglnal A»
- generatmg process;
o Vrecovery for use by another mdustry,
°  waste segregatxon |
e mter—mdustry exchange; and -

° - combmatxon of specrﬁc waste streams.

CA number of approprlate approaches reﬂectmg thrs contemporary thmkmg, are d1scussed g

',1n the followmg sectiors.
3.2.1.1  Cooling Water

Most of the plants listed in Table 3.1 use large’ quantmes of water for once-through coohng |
Some of these ﬂows are non-contact coohng waters but others may be contaminated dunng.
the coohng process Contamlnated cooling waters are best treated prior to d1scharge Large
treatment systems may be requ1red to treat combmed process and cooling water effluents.
,The blendmg of process and coohng water results in pre-treatment drlutlon wh1ch reduces- '

f the efﬁc1ency of subsequent treatment.

" Cooling water ‘may be rec1rcu1ated to the plant after a coohng/ treatment pond ora coohng -

tower Excess coolmg water. may also be reused as process water make—up
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3.2.1.2. l’rocess Water

.Process waters carry most of the contammants discharged dunng productlon These ﬂows -
contarn contammants w1th different: concentratlons In many cases, it is poss1b1e to
recrrculate process water after some treatment or reuse a less contaminated process flow as

' make-up water at other productlon steps

o The volume of process ﬂow may - be s1gn1ﬁcantly reduced by process water reuse and .'

recycle - The application of in-line treatment systems . treatmg recirculated process flows
_ may reduce the amount of contamlnants dlscharged in ﬁnal efﬂuent Also, _process' .

' 1mprovements can serve to reduce. the demand for raw water.
3_.2.1_4.3 ~ Material Recovery

_Certaxn contamrnants have value such as heavy metals (srlver cadmrum chrommm copper)
and solvents. The recovery of these materials is also 1mportant in reducmg the contamrnant
| load to the rece1v1ng water. Recovered matenals may be punﬁed and reused or used asa
raw matenal at. another operatlon The i economlc benefit of waste materlal recovery and |

reuse is a lower cost for end of-p1pe efﬂuent treatment

' Matenal recovery is most efﬁcrent if it is applied to 1nd1v1dual process ﬂows at the1r source .

and pnor m1x1ng with other ﬂows
| 322 'Engineering/Technical. Options

: Engmeenng optrons 1nclude treatment systems to remove contam1nants and techmcal

o approaches to. facrhtate the reuse, recycle reductron and recovery opt10ns

The amount of contammants drscharged may be reduced by end- of—prpe treatment or the

o _control of matenal loss/sp111 control in process areas.
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~ Spill control in_ both process and materials handling areas can signiﬁcantly reduce the
amount of contaminants d1scharged and in many cases, reduce end-of-pipe treatment

' requlrements Spllls collected at the source should be treated to recover valuable matenals
 32.2.1° BOD; Removal

BODS is assoclated with blologlcally oxidizable organic. matter The discharge of this |
~ organic matter may result n oxygen depletlon in rece1v1ng water. The BODj load to
receiving water may be compounded by sanitary sewage or from orgamc contaminants

dlscharged dunng production when mixed w1th process flows.

' The amount of orgamc matter. contnbutlng to the BODj load d1scharged by a plant may be
’ reduced w1th the following: '

e blologlcal treatment system such as actlvated sludge lagoon or RBC
-e  ultrafiltration membrane treatment
e vacuum evaporatlon |
e 'ﬁltratton as a pOllShmg step after blologxcal treatment; and

" « . 1n-plant splll and matenal loss. control
3222 pH Control

_The ﬁnal pH of Industnal d1scharges should be between 6.5 and 8: 5 to protect aquattc life
in rece1v1ng water. In some cases, the pH is adJusted mtermedlately dunng treatment to a
target value which is drfferent from the allowable dlscharge 11m1ts This is necessar.y to
_ fac1htate the removal of contamlnants such as metals and oil emulsrons or may be required
byt the process itself for physical/c chem1ca1 reactlon Following intermediate adjustment the

 pH of the efﬂuent has to be readJusted to meet dtscharge criteria.
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'The pH of the efﬂuent may be. adJ usted by the addltlon of alkall such as hme or ac1d such

as sulphunc acid, addition in 2 well mixed reactor
3.2.2.3  Metals Remoyal
Metals may be removed by the following treatment steps:. '

° _ v»pH adJustment prec1p1tatxon ﬂocculatlon and settl1ng,
©  jon exchange; '
°: 'electrolys_ls,-

; ' ‘v_a'cuum evaporation; .
° * ultrafiltration membrane treatment;
. ﬁltration after »ﬂocculatio_n and settling; o

e rinse water reuse in plating operations;
e unlt.process:efﬁciency improvements; and

*  process/equipment improvements..
3.2.2.4  Suspended Solids

Suspended sohds may ongmate from product1on processes and may contam partlcles of the

. Taw matenal or final product. - Consequently, suspended solids may carry slgmﬁcant

amounts of metals and BOD:;. Suspended solids may also be generated through the creation
of sludges in the treatment of raw water for mdustry or for mun1c1pal use. The presence

of suspended sohds may increase the contammant load to receiving water,
" Suspended solids may be removed by the following treatment steps: *
‘o flocculation and settling;

. settling; _
~ dissolved air flotation (DAF);.
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*  ultrafiltration membrane treatment; and

° filtration. -

'Backwashmg of ﬁlters used in suspended solids removal should not be practlsed where there

_' is a potentlal for contammatron since backwashed soltds may be dlscharged to the

env1r0nment .
3.2.2.5  Oil/Grease Removal

- oil/ grease may ex1st in process water in the form of floating (free) oil or oil in emulsron

' ’Floatlng (free) oil can be removed by physrcal means in an oil/water separator or dlssolved s

air ﬂotatron (DAF) unit.

‘ 011 in emulsion cannot be separated from process water in this fashron Chemical
* treatment; consisting of pH- adJustment and metal salt addrtron is used to transfer the oil
from the emulsion to the free/ﬂoatmg form The ﬂoatmg oil can then be removed from the -

water by physical means.
_37.2_;2.6 | “ Organic Contaminants

o Many of the organics lost to process effluent are valuable raw rnatenals or products The ,
: loss and drscharge of these materials may be prevented and valuable matenals recovered by

*the followmg steps

* _ modem productlon procedures and -

e treatment of process effluents at the source, ie.,

ultrafiltration membrane treatment,

“vacuum evaporation,

stripping, and:

distillation.
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“In many cases, however small amounts of orgamcs may be dlscharged with the process

_' efﬂuent

Once organics are mixed mto large ﬂows the1r recovery is techmcally more drfﬁcult For
thlS reason, end—of-prpe treatment is the optron of last resort. Approprrate treatment for the -
removal of organics 1ncludes brologrcal treatment, such as actlvated sludge and’ rotatrng .

brolog1cal contactors or actlvated carbon adsorptlon
.'3.2;'.2.7- - Cyanide and Cyanate -

These contamrnants are frequently assoaated with metal ﬁmshrng plant operatrons or certam |

- chermcal producuon processes In many cases Cyanide removal 1s the prerequlslte to the

g removal of heavy metals from process water Itis 1mportant to segregate cyamde—beanng -
wastewaters from other process ﬂows and treat them separately because of the dlfferent

nature of the requ1red technologles Cyamde may be removed by the followrng treatment

. processes:

‘ "'0 alkalrne chlonnanon (ox1datlon),
- o; hydrogen peroxide ox1dat10n

o - ‘soz /air oxidation;
- 5_-. ' d1st111at10n and

. A _1on exchange
3.2.2.8 - Nutrients ‘

«Phosphorus' and amm‘onia are nutrients Ammonra in hrgh concentratron may be steam

stnpped from the process flow and recovered as a fertilizer. In low concentrauon it may

B . be ox1drzed to nitrate ina brologrcal system designed for mtnﬁcatxon

: Phosphorus may be removed by chemrcal preclprtatron with ferric or alumrnum salts at a

= "spec1ﬁc pH The premprtated sol1ds can be removed by settling and ﬁltratron steps
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323 Training

A s1gn1ﬁcant portion of - the contammants drscharged by an industry or1g1nates from

1mproper process operatron and material losses or sprlls

Better plant operatron and consequently, reduced material wastage can be achreved by
mcreasrng the 1mportance of human resources in plant operatron through proper training..
This aspect of plant operatlon 1nvolves dialogue between management and operators and

includes the followrng aspects

° enhanced understandmg at the operatrons level of productron sources of matenal
loss and the preventron of these losses; ' T
° more efﬁcrent operatron of manufactunng and treatment systems and

c e motwatron of operators to prevent report and/or cleanup material - and waste

‘ sprlls
324 Others

Included under thrs remedral act1on are act1v1t1es not closely assocrated w1th plant operation.

These actrvrtres may 1nvolve 1mproved efﬂuent quality and quantrty momtonng for target :
contamlnants and p0551bly more stnngent effluent discharge regulatlons ‘More strmgent
'efﬂuent quahty (and poss1bly, quantrty) regulatrons ‘may force industry to rev1ew its |
’_operatron 1mplement best management practices, reuse and reCycle process and coohng :

. waters and imprové the performance of ex1st1ng treatment systems
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Contammatlon from urban areas is w1despread and mcludes nutnents and pest101des whlch o

o rngBAuslsEu;As

. have been spread on lawns, leaching of heavy metals from motor vehicle. emissions, and "

vvehlcular traffic, petroleum and ‘chemical SplllS aerorne deposltlon and bactenal'

e contammatlon from fecal dropplngs of animals.

A recent report (BEAK 1989) deﬁned the various sources of contammatlon from urban .

areas as follows

‘_ Outlmed below are vanous optlons wh1ch may be used to mmgate the 1mpacts from these o :

- SOUI'CCS

| storm sewer drscharges
; combmed (and samtary) sewer overflows
' ~sp111s S o _
‘ .:‘ cross-connectlons between the samtary and storm sewers,
' snow dumps
' _stream bank eroslon

, c_onstructlon act1v_1ty from developme_nt' sites,f

'.‘There are various regulatory programs in place which attempt to minimize the 1mpact of ,

‘ urban areas on the env1ronment These programs 1nclude :

- .2629.1

Mun1c1pa1 Strategy for the Abatement of Pollutron (MISA), Mmlstry :

‘: of the Envrronment

Mun1c1pal Sewer Use Bylaw Programs - Mmrstry of the Envrronment

o mun1c1pa11t1es )

- -Stormwater Quahty Control Gu1delmes (mtenm), Ministry of the -

Environment,; Ministry of Natural Resources
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. -'Combmed Sewer Overflow- Pohcy (pendmg), - Mmrstry of - the
' Envrronment _ _ o

| e  Erosion and Sediment Control Guidelines, - Ministry"of Natural
,Resources Conservation Authorities |

s Sprlls Control Programs, - Mlmstry of the Envrronment and

o Pubhc Education Programs

" In addition to the above programs, there are two types of studies which ‘may be carried out
- to better define ‘the sources of the problem and measures to reduce the 1mpact

- Infrastructure Needs Studies (INS) and Pollutron Control Plan (PCP) studies

‘In’ the Reglonal Mumcipallty of - Nlagara both Fort Erie and Nlagara-on-the-Lake have
completed INS which 1dent1ﬁed problems wrth combmed sewer overflows or samtary ’
_overﬂows at pumpmg stations. ‘Both studies recommended combmations of 1ncreased
,storage and- pumpmg capacity, as well as long-term 1mprovements to the sewer

| 1nfrastructure to control extraneous inputs- (mﬂow and infiltration). Recommended

1mprovements included repair and replacement of leaky sewers -and manholes sewer o

*  separation in some locatrons and disconnectlon of roof leader downspouts and foundatmn _

': drams from samtary sewers

B Niagara Falls and Welland have, based on preliminary field work and monitoring,
. recognrzed combmed sewer overﬂow problems Both are currently negotratmg for funding

to carry out Infrastructure Needs Studies of their sewer systems These studies will

. emphasrze data collection to 1dent1fy sewer system deﬁcrencies and analysis of control

: operations as mentioned above The studies ‘should also look at- combined sewer control :

' options: such as:

e . high rate treatment at overflow locations including solids removal,

disinfection and storage;
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° wet weather operatlon of sewage treatment plants to optlmlze treatment S
 of mflows and stored combined sewage v .

° _real time control of sewage system storage and treatment elements to -
maxrmrze storage and mrmmlze releases of untreated sewage and |

e creation of wetlands for treatment of combined sewer overﬂows

, The remedial optrons to reduce the 1mpact of urban areas have been d1v1ded into the |

‘followrng categones

°  stormwater, |
~®  combined/sanitary sewage, and

‘®“ construction activity.

g Many of the optrons as descrrbed in Table 4.1 are equally apphcable as remedratlve. |
' measures within areas wh1ch are already developed or as preventative measures. w1th1n areas - |
to be developed Constructlon activity is provrded as a separate category as the problem
is qulte spemﬁc L.e. mcreased volume of sedlment from areas ‘where vegetative cover has’ ‘,
been removed in order to facrlrtate the constructlon of houses commercial or industrial ‘

burldmgs
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TABLE 4.1

PRELIMINARY LIST OF OPTIONS FOR REMEDIATION QF URBAN
DEVELOPMENT PROBLEM SOURCES

- Sources’

Remedial Option -

‘Description

‘Stormwater

Continue Implementation
Projects Underway

Public Education

Relroﬁt Existiug Ponds’

- Wet Pon'ds'v

Wetlands -

Policy Development
& Planning

Infiltratlon Trenches/
Basins '

" Porous Pavements

Grassed Sw_ales

 Street Syve‘epi_ng -

Catch Basin Cleaning

In many cases, remedial programs (i.e. Pollution Control -

Plans;, Infrastructure Needs Studies) may be underway in
the watershed to remedy specific problems

Establishment of programs to better educate the public in
‘hopes of reducing pollutant loadings. Programs may
~ include pet litter control, general litter control,

application of lawn and garden chemicals, ' management
of hazardous household waste and solid waste .

management/dlsposal

Retrofitting of existing ponds to lmprove water -quality

~control or groundwater recharge.

'Iniplementation of wet ponds (permanent pools of water)

- to provide water quality remedlahon .and habitat benefits
_In stormwater systems

'Implementation of amﬁaal wetlands in applicable

locations for reduction in nutrient and suspended solids
loadmgs from stormwater, dlscharge to existing wetlands .

; Recommendatlon of policies to ensure exxstmg resoum .
" are protected. ‘ :

Implementatlon of measures to. reduce runoff volumes

-and enhance groundwater recharge, such as infiltration

trenches, porous pavement, grassed swales.

'Areas such as parkmg lots, dnveways and local roads are

constructed using porous materials to promote )
groundwater infiltration. ThlS may lead to groundwater

) contammanon

Application of grassed swales versus traditional curb and

gutter drainage systems in applicable _developments to. o ’

reduce runoff volumes and manage the 1mpact of
frequent small rainfall events. ’

Common practice urldertak’en"(o clean accumulated
sediment and debris from the streets. May be increased -
in frequency or modified to be more efficient. .

Another common przrctice whereby grit and leaves ars -

periodically removed from catch basms May be
increased in frequency ‘ '



- TABLE 4.1

PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF URBAN
DEVELOPMENT PROBLEM SOURCES (Cont’d)

- Sources

-Remedial Option

Description

Roof Downspout
Disconnection

‘Land Use Policy

Land Use Planning

Natural Drainage Systems

MISA

‘Storage and Disinfection

of Priority Outfalls

Erosion Control Programs

Spill Control Programs

. - Oil/Grease Separation

Device

Disconnection of roof downspouts which are directly
connected to the storm or sanitary sewer systems. The
downspouts would be reconnected such that they

discharge to the surface, thereby reducing the potential

for infiltration to the sanitary sewer system or volume of

runoff to the storm sewer system. Downspouts should
discharge to vegetated areas, promoting’ mﬁltration to
groundwater and uptake by vegetation

Restriction of specrﬁc land uses within a specrﬁed area.
This -alternative would be applicable in areas where a |
specific land use may result in adverse environmental

‘impacts (eg: an industrial area which uses toxic

materials and is located upstream of a resident fishery).

This alternative involves -proper planning to ensure that
natural features are identified and protected (e.g. the
identification and protection of a wetland and adjacent

. buffer zone). It may also include zoning limitations or

limitations as to the maximum permissable level .of

*. development within a subcatchment or watershed.

This involves the use of natural drainage systems to

-convey runoff from residential/commercial or industrial

sites (e.g: grassed swales, vegetated strips) and natural
materials within watercourses to ensure thatenvironmental-
resources are protected (eg: soil bioengineering).

Provincial program d'esigned to regulate the discharge of
various pollutants from specific types of industry.

Storage and disinfection of discharges which are

- identified as priority outfalls.

Bank stabilization, provision of buffer strips, sediment
control during construction, promote conservation tillage
and cultivation methods

Implementation of a comprehensive Spills Management
and Mitigation Program.

Storage facrlity commonly placed at the property line of ‘
anindustrial/commercial development. Traps heavy solids

“and oils/greases during spills. .Cleanout and mamtenance
programs must be enforced. ‘



TABLE 4.1

PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF URBAN
DEVELOPMENT PROBLEM SOURCES (Cont d) -

Sources

v Remedi_al Option’

""" Description

* Combined/
- Sanitary Sewage

Enforcement of Exrstmg

Pollc1es/Regulat|on Laws -
. Sewer Use By-Lavy

' Modlfy Outfalls or

Sewers

Bathmg ,Beacli Controls -

Continue Implementation.

‘of Programs Underway

_ Build or Expand WPCP’s

Infrastructure -

Rehabilitation

“Structural
. Rehabilitation

System’ :

~ Inspection .

: Inspection of Water

Distribution System -

Sewer Elushing

: Vanous policies/regulations/laws exist for the control of
~ pollutants from urban areas. Enforcement’ of existing
- policies will assist in reducmg the pollutant loading.

Enforcement may requxre the rewntmg of a policy orlaw
to provxde stronger penaltles o

Sewer Use By- Laws are Mumcnpal By-Laws for o
regulating discharges to sanitary and storm sewers. These
By-Laws control the discharge of several parameters B

- including bacteria, solids nutrients and lieavy metals.

Divert sewer. systems relocate outfalls, mstall dlffusers,’ -

~etc., to achleve better dtspersal

Curtain off and dlsmfect swlmmxng areas, replace beach

sediment, -control fecal inputs from birds,- pets, etc.

Divert discharge away from beach areas and/or improve
circulation pattems

_ In many cases, remedlal programs (1 e., Pollutxon Control
" Plans, Infrastructure Needs Studies) may be underway in
the watershed to remedy specific problems.

Provide adequate capacxty for exxstmg and planned future

populatlons add addmonal treatment technologles

The pnmary target for tlus alternative would be the

. reduction of infiltration/inflow to the sanitary or

combined sewer system Various’ alternatxves are
descubed below..

Exxstmg sewers may be replaced, relined or grouted to
reduce infiltration/inflow.. Rehabilitation on public and

private propexty should be carried out.

Penodxc' mspection to locate and remove bloekage dueto

" tree roots, sediment etc. should be-carried out. Inspectlon '
 of control. gates or structures should also be undertaken :

Inspect. and repair leakage in water distribution system
thereby reducing infiitration to storm, samtary or combmed
sewer systems :

 Wastewater solids which settlé within the combined sewer
_during dry weather conditions and are then resuspended

during wet weather conditions can be reduced with sewer

flushing during dry weather conditions.



TABLE 4.1

PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF URBAN
DEVELOPMENT PROBLEM SOURCES (Cont' d) '

- Sources

- Remedial Option

" Description

Elimination of Cross’

Connections between
Sanitary and Storm .
Sewer Systems

~ Storage and Treatment
Sewer Separation

. Swirl Concentration

- Dunkers Flow

Balancing System

Water Conservatron
Practices '

Reduction at Source

' 'Improved Household B

Practlces

Smoke and dye testmg may be carried out in conjuncnon'
with water quality sampling programs in order to identify
and remediate cross connectlons between the storm and
samtary sewer systems :

: Excess combined or sanitary flows may be stored in
underground tanks during periods of heavy rainfall.

Increased storage of existing pumpmg stations may also
reduce overﬂows :

Separ'ation of ‘the ‘domestic and stormwater flows in . -

combined sewer areas will reduce the ﬂOWS to the plant.

“Total loadmgs to the recexvmg body however, may not

decrease

" A small, compact solids separation device that ,
concentrates foul matter from combined sewers and directs

it to the treatment plant.

A storage device which is constructed withinan open body
of water. The facility, which is comprised of a series of

pontoons and curtains stores combined or sanitary
overflows during rainfall events and redirects flows to the .
freatment facility during dry’ weather periods. ’

~Conservation of water may reduce pollutant loadings to
the receiving bodies of water. . Conservation is of benefit
-. especially during wet weather conditions when treatment

facilities  are subject to large flow volumes. May be

~accomplished through increased user rates.

Promote programs and enforce by-laws to reduce
contaminant loadings to sewers by industry through
reduction, re-use, or treatment at source. This may:

. require increased financial disincentives (sewer discharge

fees or fines) for excessive contaminant loadings.

Educate householders tb conserve water, use non-hazardous
chemicals in the home; to minimize loadings to sewers -
(e.g., kitchen garbage disposals with sewer hook-ps);
use pesticides, herbicides and fertilizers wisely and less
frequently; dispose of hazardous materials such as oil
and solvents through municipal collection depots rather
than in drains or storm sewers. ' :



TABLE 4.1

' PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF URBAN

DEVELOPMENT PROBLEM SOURCES (Cont'd)

- ‘Sources

Remedial Option

Description

"‘Construction .

Rock check dam and

" other energy dissipators’

Sedimient Basin

 Settling Pond._s

Silt Fences/Straw
Bales

Mulching/H)"droseeding »

Buffer Strips

.

. ‘Geotextiles
' AImproved landfclean'n.g .
* practice :

"' Environmental plannlng_ »

and policy

Rock Check Dams ordams fasluoned of strawbales and/or
geotextiles are placed within a stream or ditch and slow

~down flows, thereby reducing erosnon and sedunent

transport.

A temporary pool of water which promotes sedlmentatlon

of solids eroded from constructlon sites.

Install wet ponds to collect runoff and settle eroded'- _
material before other land development activities -

proceed.- These should be designed to provide for both K

*_ siltation control and control of the hydrograph and would

remain. in place for long-térm stormwater management

o VGenerally used together to trap sedlment from overland i

runoff

Temporary replacement of vegetative cover rto reduce soil

loss.

Estabhshment of a setback in which vegetatxve cover

-Témains in place Helps trap sediment prior to dlscharge

to recelvmg body of water.

Use geotextiles to cover exposed ground especnally on
slopes, to reduce erosion until vegetatnon can be re-

- established.

_ Vegetation should be stripped or soil disturbed no earlier

than' necessary. - Vegetatxon/soll could be stnpped
mcrementally as requxred

Establish and enforce regulations for envxronmental
management at constructlon sites to mmumze erosnon and
sxltatxon of watercourse.




5.0

' AGRICULTURAL AREAS

There are various problems associated thh agncultural or farming practrces The sources

“of pollutlon and associated potentral problems are outhned below

soil loss due to w1nd sheet or nll erosion whrch results in increased

sedxment loads in the rece1v1ng bodres of water '

the use of fertilizers, pesticides and herbicides which are detrimental to

the ‘aqua_tic ecosystem if conveyed offsite;

acc1denta1 spills which enter the nver d1rectly or through runoff and

may result in habitat destructlon or eradrcauon of the aquatic

community;

~ septic tank d1scharges and sepnc bed failures which’ xncrcase nutrient

' "loadrngs to surface waters and groundwater and

o general pract1ces (e g manure spreadmg, cleamng of pesticide or
- herbicide containers, etc) wh1ch may increase bacterial or chemrcal

'_contamlnatron of surface or groundwaters

- Outlined in Table 5.1 are various remedial optrons ‘which, 1f 1mplemented ‘would reduce the

1mpact of agnculture on the receiving body of water
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TABLE 5.1

PRELHVHNARY LIST OF OP’I'IONS FOR REMEDIATION OF AGRICULTURAL PROBLEM
SOURCES

Sources

,Remédial Option

Description

Agricultural

N

Public Education .

No-tillage

Contour Farming

Mechanical Cultivation

" Crop Rotation

Streambank Protection

Terraces

* Improve Soil Fertility

Eliminate Excess .

~ Application of Nutrients

or Pesticides .

Conservation Tillage

Restrict Stream Access

. Establish Buffer Strips

" .Construct Control Ponds

Wetlands

Implement watershed

management practices in

agricultural areas

Foster understanding for the need to control non-point source

contamination by silt, pesticides and the impact of soit loss to the
farmmg opcnmon and the environment.

A method of p]anting crops that involves no seedbed prepnrition
other than opening lhc soil for the purpose of placmg the seed
at the intended depth.

. Conductmg ficld operations, such as plowing, planung, culuvatmg, and

harveslmg on the natural field contour. -

Use of mechamca] wcedmg devices in order to reduce the need for.

herbicides.

The growing of different crops in recui‘ring succession on the. same
land. Rotations offer advantages for erosion, pesticide and autrient
control.

Protection of the streambank may decur by limiting livestock access,
providing a riparian buffer stnp along lhe banks or wvia structunl
measures.

- Embankments or ‘combinations of embankments and' channels

constructed across a slope to control erosion, and or store surface

. runoff on high gradlem farmland.

lmp'rovin'g soil fertility increases crop yields and reduces soil érosion.
Establish protocol whereby fertilizer rates are

based on crop nutrient budgets.

Promote the further application of soil conservation practices, such as
those under development by OMAF and Agriculture Canada, to reduce

soil and pesticide loss.

Promote the restriction of stream access by livestock to conserve

riparian  vegetation " and reduce - erosion, -and prevent  direct

contamination of surface waters and loss of instream hablm

Encourage farmers to protect strcam—sxde vcgemuon to stabilize banks
and maintain aquatic habitat.

Installation of sediment traps (ponds, wetlands) along agricultural and
drainage systems will reduce downstream siltation and sedlmem
transport.

Measuces to protect or enhance fish habitat sich as maintenance
or establishment of wooded buffer strips, stabilization of eroding
stream banks, etc. May require financial incentives to promote
implementation.’




60 LANDFILLS -

The draft Stage I RAP report 1dent1fies 16 landfills in the Area of Concern (MOE 1984)
. Five are currently operatmg and 11 are closed. Of the 16, five were 1dent1ﬁed by thep

Nragara River Toxics Commrttee (1984) as having significant potential to 1mpact the aquatlc

envrrOnment although thrs does not mdrcate that. off-site contammatlon is occurrmg ‘

Monenco (MOE, 1991) recently completed an evaluatlon that 1ndlcates a potentlal loss of ‘ |
- 30 5 kg/day of priority pollutants to surface waters from the five landﬁlls w1th 88% of the

-

total bemg cyamde from the Cyanamld landﬁlls at Niagara Falls

. v : As_'sumrriar'izetl iu the dr_aft Stage 1 RAP report, these landﬁllsareﬁ' »

SL " Location
- AtlasL Landfil = Welland
.Cyanamld Landfill - Welland
Cyanamid Landfill .~ : - Niagara Falls .
 Bridge Street Lanidfill : .. ~ Fort Erie
. CNR Landfill ' Niagara Falls
Lﬁgm 1 - contents ‘
- 2 - proximity to surface water -
3 - known contaminatiou ‘
4 - size of site -
5 .<-‘ local topography '.

- Reasons for

) Classiﬁcation :

25
14
"'»1¥2.,
3
2,5 :

Table 6.1 provrdes a hst of approaches avarlable for remedratmg landfill problems m»~

general both as related to_hazardous wastes and matenals and routme (non hazardous) -

2629.1
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TABLE 6.1:

LIST OF OPTIONS FOR REMEDIATION OF LAN DFILL PROBLEMS

Category of Optxon

Options

Description

) Wastc Contammcnt

Collection and
Treatment of
Leachate

. Watertable adjustment

Contammant Plume Containment by
Groundwaler Exlractxon

- Reduction of plumcs with upgradlcnt

Barriers or diversions (slurry walls,
* grout cunams sheet piling) '

-_Encircle wastc; with impcrmcable
material (e.g. slurry walls, grout
curtains, sheet piling) and tie into low

* permeability strata

Capping with low permesbility materials
Surfé{:e water diversion

Lmers of unpcrmeable matcnals
(e.g. clay or syntheuc liners)

Leachate collccnon/ extracnon and
| treatment - - -

Biologiéal treatment

Chemical treatment

Lower watértable below landfill by

groundwater extraction to reduce

- groundwater contact with waste

To reduce downgradient movement

-of contaminated groundwater and

collect groundwatcr for treatment.

v To 1solate waste by dcﬂcctmg
" aquifer flow away from landfill

vaxda near complete waste lsolanon
infiltration of water may cause bathtub

- effect that may be partially rcmcdlcd ’

by cappmg

Greatly reduce$ inﬁitratio'n of water-
from the surface, most often used
where Lindfill is above watertable

Drainage control on the surface may
be used to enhance or divert runoff

and minimize infiltration -

Used to line surface landfills to.
isolate landfills to isolate 1mchatc from
groundwater

lncludqs biological and physical

treatment as described below

Activated sludge, aerated basins,
trickling filters, landspreading,
anaerobic digestion to .oxidize:
organic waste

Chemical précipitation (méxals);
oxidation (e.g.,- cyanide, organic

‘compounds using ozone) U.V., H0,,

chlorine, etc.) )

Reduction (e.g., chromium)

Ion . exchange (to remove inorganic
salts)

Neutralization (pH adjustment)

Wet air oxidation (high temperature

" and pressure for oxidizing orgamc

compounds) -
Solvent extraction (to remove -

- organic contaminants for further

treatment or disposal) .
Activated carbon or resin adsorption
(removes organic compounds) -



TABLE 6.1:

LIST OF OPTIONS FOR REMEDIATION OF LANDFILL PROBLEMS

Options

Description

Catcgory of Option

: Re_moQaI

Incineration’
(hazardous waste)

Solidification/
Stabilization

In Situ Methods

" Waste Reductioh/ .

» Reuse/Reeycling/
~ Replacement

Physical treatment

Exegvate all ‘or part of landfill.

Rotary Kilns, mobile incinerators,

cement kilns, fluid bid reactors thermal reactors,

i

arc pyro]ysxs

Cfem_entation, thermoplastic binding,

" organic polymer binding, surface

encapsulation, glassification

Biological treatment/bioremediation

: Physical]chemical treatment,

Solution mining
Reduction

Reuse

. “RecyEIe ‘

¢ Filtration (to remove suspended
solids) :

* Reverseosmosis (concemrates salls) '
* Air stripping (to remove volatile
compounds) _ )

¢ Flocculation (to enhance settling)

To permit implementation of better or

-alternate waste management practices

To destroy toxic organic compounds
in solid waste

To immobilize hazardous waste
. materials excavated from landfills

. Threugh enhancement of natural’
‘decomposition by
aeration/fertilization

¢ Inoculate - landfill with' organisms

selected for degrading waste

‘o Injection of chemical agents to

promote reactions to detoxify or
immobilize waste (e.g.,  reduction
of hexavalant chromium with
ferrous sulphate and oxidation of
cyanide with sodium hypochlorite

* Vitrification - in development,
‘involves fusion of waste into stable
" glassy matrix

Introduces a solvent that is
subsequently collected and treated.

‘Solvents  include water, acids,

ammonia, etc., and may . contain
chelators to improve metal solubility

" Reduce loadings of materials

to landfills that may cause
environmental problems; may include
economic incentives to reduce (e.g.,
increased fees for landfilling)

Maximize rcuse -of municipal or
industrial materials before landfilling
(may require economic incentives)

"Reprocess materials for further use

rather than {andfill both in municipal
and industrial recycling programs
(may- requ:re economic 1ncent1ves)



" TABLE 6.1:

- LIST OF OPTIONS FOR REMEDIATION OF LANDFILL PROBLEMS

. Category of Option

Options

Communication.

Rc_gulatory

. Replace

Increase public awareness

: Public Education .

Reduction of backagi,ng‘ .

‘Restrict landfill criteria

Enforcement

Devclop requirements for better landfill d¢:51gn
. Ieachatc contro} and/or trcatmcnt

D¢scriptidn

Substifite less environmentally harmful
materials or.promote activities to
produce less hazardous waste (may .
require economic incentives)

Foster sound environmental practice
at the home to reduce, reuse and

- recycle household waste and promote

use of "environmentally friendly”
products; Encourage hazardous waste
scparation and collection

Fostersound environmental practice

.by -industry. (reduce packaging,

reduce use of hazardqus materials)

Educate the public on the
advantages and disadvantages of
various methods of waste disposal . -
including incineration and cogeneration .
facilities. o

chlslatc reduction of packagmg of

consumer products

Reduce numbers of materials
pcrmltted for landfilling to force
more reuse, reducnon reuse,
recycling and to keep: hazardous
materials. from | landfills where ‘
better management options are

. availablc

. Ensure landfilling regulatxons are

enforced

To reduce leaky landfills or hamrdous
contaminants from landfills




wastes that may be landﬁlled Many of the technical options listed are those descnbed in
texts by Ehrenfeld and Bass (1984) and Major and Fitchko (1990).
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7.0._'” - CONTAMNATED SEDIMENTS

‘ The draft Stage I RAP report (MOE er. al 1990) 1dent1ﬁes several problem areas where ‘

: sedrment contamrnatron exceeds sedrment qualrty gurdelrnes Bottom sediment accumulation .

is lrmrted in the Nragara Rrver itself and 18 conﬁned pnmanly to tnbutary mouths and
shorelme backwaters Some of these sedrments maybe contammated wrth heavy metals or

' v'perslstent orgamc compounds

. Welland Rrver sedrments are also contamrnated w1th metals, nutrrents and other matenals -

. The "Atlas Reef" downstream of the Atlas Steel and McMaster Ave. outfalls Tepresents a

;severe envrronmental problem in terms of contam1natron and physical habitat deterroratron N

R Prevrous problems relatrng to coal tar deposrts in sediment of the Chrppawa Creek portron R

' of the Welland Rrver were- largely cleaned up in 1986 and 1987

-‘Suspended sedrments In the Nragara River are also contammated with metals and persrstent o

orgamcs Studres show that the su5pended sedrment load ongrnates largely from Lake Erie -

'and to a lesser extent from tnbutarres ﬂowmg 1nto the Nragara Contammatron appears to

 be added to the suspended sedrment from sources along the length of the Nragara Rrver

Table 7.1 ident_iﬁes of various Options for remediating contaminated sediments. -



TABLE 7:1: PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF CONTAMINATED SED'IMENTS

Catcgory-of O_ption Options ™~ P - - ' Descriptidn

Source Control " Reduce or climinate sources of © o Reduction, of loadiﬁgs from industry,

" . contaminants that result in -~ . ) municipalities, landfills, etc. that .
‘sediment contamination ' C “contributed to sediment contammatlon

using methods identified in other
" chapters of lhxs report.

i?ot,tori‘l‘Sédiment o Conventional (clam shell) dredging . ) »Involvcs undcrwatcr excavation and
Removal . . L - . S surface transport for dxsposal or treatment
Suction dredging = o “ Involves pumping of a fluid or .

slurried sediment to a containmnent and
treatment system -

.Siltatiori controls in dredging - . - Used in connection with: dredging to

' : - minimize resuspension and transport
of contaminated sediments;" - involves
-physical isolation of the dredging
operation from surrounding waters

Excavation in the dry =~ ° o o Involves isolating the sediment with a
o A a ‘cofferdam, removing the water and
excavating the sediment using traditional

earth-moving equipment.. This is done-

most readily whqre coffer ‘dam_can be

‘tied into a shoreline or suitable in-stream

structure. '
Hydrauhc ﬂushmg of contammated ; o To dxspersc contammated sedlmcnts '
sedlmcnts ’ S ' . downstream
Disposal of ijédged Opcn water disposal - - . ‘ o ’ Dispo‘s;ﬂ at a'des‘i'gnated offshore
Sediments . - - . - ) ' " location in the Great Lakes ]
_ Co‘nﬁr‘x‘ed Disposal - - . - Disposal in a water-based confined

disposal facility (CDF) for sediments
not meeting MOE open water dxsposal

guxdchnes
) Landfilling o ' Disposal in a conventional or
. B : : hazardous waste landfill
. Lakeﬁllirig S v " - Useof dg}{edged' sediments to create -
- . o " land for dévclopment along lake
shorelines '
Treatment of - Solvent extraction L . . To collé‘ct’org'anic.contar‘ninints for .
~ Dredged Sediments : o L S further treatment (incineration, physical -
S . : T : o ' : or chemxcal treatmcnt) ' -
Incmcratlon (e.g., rotary kxln/mobxle : o . “To dcstroy toxic orgamc compounds ’
. incinerators) - L . ’ - in contaminated sediments - )
Solidifeation/Sabilization “To immobilize hazardous waste materials
- (cementation, thermoplasti¢ binding; _in contaminatéd ;cdiments and then
organic polymer binding, surface ‘disposal using traditional methods

encapsulation, glassification)



TABLE7.1: .

PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF CONTAMINATED SEDIMENTS

Catcgoi’y of Option

Optidns .

" In-Situ Remcdiafion of -
Contaminated Sediments

Diversion

Erosion Control

"~ Communication -

Regulatory -

Biological treatment’ ' -

'Physiéal/chémical treatment’

Covcr m—place with clay or other
low penncabhhty material

Passive covering of sediments

In-situ remediation
. . L AE

Diveit river channel

' Eroslon and sediment control W1thm o

the AOC watersheds

- Improve public awareness

) Tigﬁien’ regulations’

3%

&

Enforce regulations .

Description

Through enhancement of natural
decomposition - by landfarming or
bxoremcdxanon

¢ Injection qf chemical agents to
- promote reactions to detoxify or.

immobilize waste (e.g:, reduction of
hexavalent chromium * with ferrous: -
sulphate and oxidation of cyanide with
sodium hypochlorite) '

* Vitrification - i development, :
involves fusion of contamninated sediment

_into stable, glassy matrix '

., ' To isolate contaminants from water column
biosphere

After source removal, allow ‘natural
sedimentation to cover contaminated
material with cleaner deposits

- Introduce chemical or biqlogicalﬁgchts to -

immobilize or decompose contaminants

Isolates.the river from the contaminated
material by diverting around it

4 ~ Reduces the quantity of sediment

ongmaung from €rosion of soil that may
be-contaminated; controls to be
implemented within municipalities and i in
agnculturc

. Foster "cnvirqnmcnt&lly.fdchdlier"

practices by all sectors of the community
including the public, . municipalities,

farming community and industry

* Reduce quantities of chemical wastes
permitted for discharge to the
environment - o

¢ Restrict use and ' discharge of
persistent toxic substances :

* Increase restrictions on use of

" pesticides and herbicides that are -

" linked to sediment contamination

Ensurethat environmental r.egu'lation's are
enforced, including those outlined individual
Certificates of Approval for wastewater

_ dlscharw; and landfill operation.




- 80 - ATMOSPHERIC POLLUTION

: A1r quahty impinges on water quality through the wet and dry deposrtlon of a1rbome

. contammants onto the water surface or onto the watershed Much of the local air pollutron -

" _ in the Nlagara River area occurs within the heavrly industrialized and populated corndor '

' along the New York State shoreline. These sources are outside of the Nlagara River

(Ontano) AOC in fact much of the atmosphenc deposrtlon within the AOC onglnates from' -

sources w1th1n a much larger reglonal a1rshed Dry deposrtlon of partlculate contaminants
generally occurs closer to sources (e. g stacks roadways etc.) than does wet deposition,
' and to the extent that it occurs may be expected to include a substantlal component from“
w1thm the AOC ' A

A_ A Around the. Falls atmospheric pollution may 'occur from the volatilization of aerosols and
volatﬂe contaminants in the mist produced by the Falls; however momtonng of the mist
_‘by the MOE and Environment Canada has falled to show contammatlon above levels _

~ normally expenenced in an urban envrronment

- ,Remedral optlons for reducmg the impacts of atmospheric pollutron on the: Nragara River
are’ lrmrted W1thm the Nlagara Falls (Ontano) AOC because most of the atmosphenc
_ pollutants deposrted w1th1n ‘the AOC ongmate from. external sources However, some
‘options exist for controlhng atmosphenc em1ss1ons from w1th1n the AOC. A list of these
is prov1ded n Table 8.1. '

~ Table 8.2 prov1des a list of optrons for reducmg concerns related to. atmosphenc pollutlon _

| from the Nlagara Falls mist.

B 8.1



TABLES.1: ~ PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF ATMOSPHERIC DEPOSITION

Options

" Description

Category of Option

Source

" Elimination

Source Reduction

Combustion Controls

“Stack Controls

Source Groﬁping

-

Watershed

. Remediation

Reduce/Reuse/
Recycle Options

' Combustion replacement

Contain or Cover
with Clean materials

Close or'move sources

from the AOC

Collect particulates from stack
emissions

. ‘Remove acid gases from emissions

" Dust suppression

Discontinue or reduce waste incineration

Alternative fuels/feed stocks .

Optimize temperatures

. ¢ Increase stack exit velocity

¢ Increase stack height
¢ Increase stack gas temperature

" Grouping of multiple sources at single

facilities into fewer stacks v

~ Street sweeping

B

Liming of lakes/watersheds

Stormwater management (many options, -

see Section'4.0) -

* Reduce waste volumes for
incineration ’
* Reduce fuel consumption

Replace combustion processes in
industry with others that achieve the
same objective (e.g. landfilling rather

then incineration) - ' ‘

Contain, cap or cover contaminated

materials (e.g. soils) that are otherwise
subject to wind erosion.

Remove problem sources fromthe AOC
to less sensitive sites using economic
incentive and/or re-zoning '
of industrial lands

Using electrostatic precipitators, filter
bags, etc.

Using scrubbers, etc.

' To reduce the generation of dust

from contaminated soils (e.g.,
industrial properties).

Use alternative disposal methods
rather than incineration

Encourage use of cleaner-burning
fuels

* Combustion temperatures may be

optimized. in some facilities to

" minimize atmospheric -emissions of

some gases and particulates

These measures result in greater initial

dispersion of gases from point sources,
and promote dilution in a larger airshed

To facilitate better managemient of -
emissions by industry and regulatory

control by the MOE.

To remove contaminawd.d;ist and other
deposition before washing into storm

‘Ssewers

To neutralize acid:ic conditions caused
by acidic precipitation .

To promote removal of contaminants
from airborne sources before discharge
to receiving waters

To réduce emissions: -

may include economic incentives

to reduce (increased fees/taxes for
excessive waste production or fuel

consumption)



TABLES.1:  PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF ATMOSPHERIC DEPOSITION

Catégory‘of.-Option _ . Options B . - Description

*~ Communication ' Increase public awareness ‘ Foster sound environmental practices
' ' ' ' * by the public and industry to reduce
air emissions -

Regulatory o Tighten regulations - _ o Reducc allowance of atmospheric
- . ‘ : ' " loadings of contaminants

Enforce regulations - ' ~ Ensure compliance with regulations




“TABLE 8.2: PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF NIAGARA MIST CONCERNS

Category of Option Options S o ‘ Description
Source Controls Reduce ldadings of contaminants - , Decrease loadings from municipél, industrial, landfill
\ ' to upper Niagara River . , and other sources using- all appropnate and feasible
o : options
Mist Conitrol Reduce amount of mist | . Decrease misting- by dxvertmg more flow for power
' - . generation
~ Communication - Increase public awareness - " Publicize monitoring resulis may require more

frequent or extensive momtormg and improved
communication

Exposure eontrols .~ Reduce opportunities for public . To reduce public exposure to:-perceived problem
.. . . ‘exposure . Lo S R :
- Alr Quality - Increase frequency of o To provide better definition of any problem and increase
* ‘Monitoring monitoring and number of =~ .- the . probability of monitoring contamination due to
- S paraméters measured ‘ sporadic spill events. If a problem is defined, source

control or elimination can be implemented.




9.0 . . PHYSICAL HABITAT DISRUPTION

‘ ’-Many human act1v1t1es w1th1n the Nlagara R1ver AOC d1rect1y alter the . phys1cal' e
Kcharactenstrcs of ﬁsh and w11dhfe habitat to the detnment of blolog1cal communities; of
| necess1ty, urban development and agnculture drastrcally change the face of the landscape

- and alter most components of the blologrcal community. However certain envn'onmental .

.‘management pract10es ‘may be used to numrmze ‘habitat damage and preserve valued "

) 'components of the natural ecosystem Many of the general solutions outlined .in the
o .accompanymg table (Table 9 l) include measures identified. for mumc1pal and stormwater .

| _sources All of these optrons may be 1mp1emented through the adopt10n of new regulatlons, o

or plannmg and approval requ1rements economic mcentlves and mcreased pubhc awareness :

o o ,’and partxc1patlon in preservatlon and restoratlon activities.

B



TABLE 9.1:

PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF PHYSICAL HABITAT DAMAGE

" Problem . -

" Disruption or loss . .

-of Streambank
Vegetation

Loss of Wetlands

- Erosion/Siltation
of Streams T

Water Level
Fluctuations

Los_stof Valued _V
Ecosystem Components

Stream Flow
Fluctuations

In-Stream
Alteration .-

Loss of in-stream
cover

Options

Preserve or restore vegetation |
buffer strips -

" Restrict or eliminate livestock access.:

to streams .

Preserve restore or. create wetland
habltat e

. Adopt runoff cont'rol,measures_‘in ’
agriculture, -municipalities . .

‘e Stabilize actively eroding

streambanks

Use altematlves lo hydro power (nuclear, )

coal)

Control fluctuations to protéct habitat for
spawning, egg incubation of fish

Establish more nature preserves

) Reduce fluctuations in hygrograph

Enhance groundwater recharge and

- reduce direct runoff

* Control and reduce channelization,
"damming and other alterations to
. ‘reduce runcff problems that leads to

Provide in-stream ‘cover in the form of

rock, émbayments, flow restricting structures, -
and bank revegetatlon to diversity in-stream "
habitat

Description _.

Loss of streambank vcgctatlon dummshes fi sh and.
wﬂdhfe habitat values; government funding (e: g Mmlstry of Natural
Resources Community Fisheries Program (CFIP) may bea fundmg source

. for stréam revegctatlon pmgrams

May rcqulre mcenuves to farmers for fencmg or

provision of altemahvc water supplies

To restore hydrologic fun_ctnqns, provide habitat, -
possibly to manage sto'rm\lvater or sewage

To reduce erosion and sedxmentatlon of streams and

' nvers

Water level fluctuations above and below hydro

- installations disrupt shoreline zones and npanan

habitat .

Designate more areas of Natural and Scientific Interest,

- Environmentally Sensmve Areas, etc. to preserve natural
habitat :

. Streamflow variation is increased by urban drainage,
‘agriculture, and clearing of land in general, reducing

habitat value. Adopting appropriate control measures. in agnculture and
urban drainage plannmg will rcduce_the 1mpact of this problem

In- strcam changes to habitat reduce values to fish
communities and impede fish movements; better landuse management wxll
reduce runoff problems that lead to the need for i in- -stream engmcenng to

" control ﬂoodmg and erosion

Widely fluctuating water levels due to rapi'd runoff from developed land

(urban and rural) washes out natural in-stream structures and broadens

streamchannels: In-stream rehabilitation combined with watershed controls
(improved stormwater management)-will improve fish habitat. CFIP funding
may be available to community velunteers for stream habitat enhancement.




100 - OTHER PROBLEM SOURCES er‘mN THE AOC

| The draft Stage I RAP document identifies several other potent1a1 problem sources wrthm‘
the Nlagara Rlver (Ontano) Area of Concem mcludmg

e | physical, chemrcal and blologrcal agents that 1mpa1r water use: (foam
- acrdrty, zebra mussels);
. _ commercral shlppmg (dredgmg, sprlls),
° water recreatron (e.g:, grey water, fuel sprlls), and

. -water levels (access problems, power generation problems).

* Table 10.1 provrdes a br1ef outlme of some of the options that may be used to remedrate”

these problem sources

201 T



- TABLE 10.1:

PRELIMINARY LIST OF OPTIONS FOR REMEDIATION OF OTHER PROBLEM
SOURCES WITHIN THE AREA OF CONCERN

Source of Problem

Options

Description

Physical Agents of -
Impaired Use: .

e Foam (Maid of
the Mist Pool). -

Chemical Agents
of Impaired Use

Zebra Musscls>

.

Commercial. Shipping

. Recreational
Boating and Other.

Water Levéls

-# .No action

¢ Defoaming agents

-Source control

Treat to impmvé water quality

Biological controis

. Chemical controls

Physical controls -

Improved wastewater and ballast A

_water management

" Improved spill reéponse capability

Silt curtains in dredging - E

Holding tanks for grey water, improved
controls at pump-out stalions

Placement of nqﬁigalion ghanhcls
Greater control on dispensing and stoﬁge

of marine fuels (c.g. containment around
pumps, adsorbents for small spills

_ Limit boating speeds anid/or sites

" Limit water level fluctuations to

improve access for boaling

No ‘action is required if the foam is of
natural origin .

May be'applicd directly to foam in river to

improve aesthetics, but agents may present .
cortamination problem. Water sprays may
be effective. If an upstream source of
foaming agents is identified, control or

" ‘eliminate the source.

Reduce loadings of contaminants
frommunicipal,industrialand othersources

Physical or chemical treatment of process
or intake water )

‘Introduce predators or pa!fxogenic

organisms 1o control infestations at ecosystem
level '

'Used at intake facilities, e.g., chlorine,

tri-buiyl-tin * oxide, copper oxide,
paintcopper sulphate,” cyanuric  acid,
ammonium, other toxicants (Mackie et al.,
1989) - .. o

Héat, ﬂushing., desiccation, electric fields,
acOustic controls, screening, mechanical
or manual removal (Mackic et al., 1989)

_ Stricter regulations for waste and

ballast water management for shipping in
the AOC and Seaway  ~

Improved training and facilities for
cleanup of spills from shipping

To control losses of contaminants from
dredged sédiments Ct

To reduce contamination from boating
Locate navigation channels away from
important habitat areas (e.g., weed beds)
To reduce contamination by fuels,
especially near docking facilities. "

To minimize shoreline erosion and
disturbance of riparian habitat

Develop navigation priority water levels

duringtheboatingseasonwith hydroelectric
facilities :




1.0 PROBLEMS FROM SOURCES IN THE U.S. AND UPSTREAM

o Many of the env1ronmenta1 problems identified w1th1n the Niagara Rrver (Ontano) Area of
| Concern ongmate along the U.S. side of the r1ver or upstream in Lake Erie, as outlmed in.

| the draft- Stage I RAP report. The hazardous waste sites along the U. S. side of the river

o are wrdely recogn1zed as the major- contnbutors to the toxic polluﬁon problems of the

N1agara The ‘Buffalo- Rrver Area of Concem is also a srgmﬁcant contnbutor to -
) envuonmental problems in the Niagara River. Remedlauon of environmental problems
ansmg outside of the Nragara River (Ontano) Area of Concem w1ll be addressed by RAP
“activities proceedmg for thése other AOCs. Nonetheless actlons may be initiated within -
' _"the Niagara Rrver (Ontario) AOC to 1nﬂuence remedratlon actrvmes within these other

. ]unsdwuons Some of these actrons include:
Q@ fRe'v'iew' Remedial Plans and Actions

“The RAP for the Niagara Falls (New York) AOC is on-going in parallel with
‘the correspondlng Ontano RAP While the programs are co- ordmated'
1ntergovernmentally, it will be of i mterest to the Nragara River (Ontano) PAC
and other members of the public to revrew and comment on the other RAP
as it unfolds Th1s would provide a means‘ of commumcatmg_concerns

: relaung to sources on the U.S. side that are causing impairment in Ontario.
G) Apply Political or Diplomatic Pressure

CIf remedial activities for sources in other ]unsdrctrons are madequate to
: ".ach1eve specrﬁc ecosystem goals within the Niagara Falls (Ontario) AOC,
| 'pohucal or drplomatrc actions may be taken by the government of Ontario or
) _Canada to 1ndu0e regulatory action in these jurisdictions. Public pressure '
’through municipal governments elected ofﬁcrals and envrronmental lobby

groups can be effective in initiating diplomatic actlon.‘ ,Agreements with the
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U.S. government that have been achieved on acid gas emissions are examples

of successful diplomatic efforts to reduce transboundary pollution.

International Agreements

International agreements can be made to reduce or eliminate transboundary

- pollution and to establish common ecosystem objectives in boundary waters.

Examples of existing intemational agreements include the Great lakes Water
Quahty Agreement, the Nlagara River Toxics Management Plan and the 3
international RAP program. As new ecosystem goals are formulated Or new -
env1ronmental p;oblems identified, these agreemen_ts provide a mechanxs_m for

establishing common goals and schedules for action.
Legal Action

Legal action may be considered b'y‘Canadians or by government agencies if

- environmental or regulations are not upheld in other jurisdictions. Legal

actions wo_uld be appropriate only where diplomatic and political means fail.

~ The public ‘may ‘also press regulatory agencies for enforcement of

environmental regulations where violations occur. .

- . Monitoring i

Momtormg programs can be continued or expanded to trace responses to

- remedial efforts in other Junsdlctlons Momtormg actlvmes such as the"

current Nlagara-on -the-Lake and Fort Erie water quahty program can be used_

~to measure long term trends and evaluate the need for further remedial

‘actxon. Because monitoring programs.tend to be costly,-it is important to

ensure that objectives are clezir‘ly defined and procedures planned before any

new progra_ms are implemented. . As both Canada and U.S. have interests in -

11.2.



“achieving remediation, there is scope for joint funding and participation in. -

- such programs. =~
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1.0 INTRODUCTION

- Pollutlon has long been recognlzed as a problem in the Nlagara Rrver W1th senous"
problems being lmked to persistent toxic chemicals in the water and sedlments In 1986,
the Province of Ontario, State of New York, Canada and the U.S. signed a Declaration of
Intent to ensure the adoption of a management strategy to significantly reduce the toxic
chemical loadings in the Niagara River. The Toxic Management Plan is the document

" expressing this strategy, and it calls for a 50% reduction by 1996 in the loading of many

of the 18 persistent toxic chemicals identified in Table 1.1.- The long term goal of the Plan
is the virtual elimination of loadings of these chemicals into the Niagara River. - Sources of
these toxic substances include both Ontario and New York state facilities, and are primarily
attributed to seepage from hazardous waste dumps; discharges from industrial plants,
mun1c1pa1 sewage and stormwater treatment faCllltleS and runoff from agncultural areas.

~ Two Remedial Action Plans (RAPs) are be1ng developed for the Niagara River Area of

- Concern (AOC) - one for Ontario and one for New York state. The Niagara River

" (Ontario) AOC encompasses the Niagara R1ver as well as.the Welland River which extends
“ -some 70 km to the west of the Niagara River (see Figure 1.1). The purpose of RAPs is.to
clean up, restore and protect AOCs. RAPs should focus on virtual elimination of persistent
toxic substances and should promote measures that are d1rected at preventlng

recontammatlon rather than str1ctly focusing on remediation. :

Both Nlagara River RAPs are mtended to outline a strategy and set of specxﬁc remedial
_measures targeted at preventmg the further impairment of water and sediment quahty, fish
-and wildlife habitat, and areas of natural beauty and recreational enjoyment within the
Niagara River watershed. The goals of both RAPs extend beyond prevention of further '
~impairment, to include the improvement and rehabilitation of existing natural resources.
- Follow through and Implementation of the RAPs. ObJeCthCS and recommended remedial

actions is key to the success of the RAP process : '

The RAP process is coordinated by a team of technical and scientific experts from Canadian
-and Ontario government agencies. The RAP team is advised by the Niagara River Public

~ = Advisory Committee (PAC), which consists of volunteers representing: academla 1ndustry, l

env1ronmental groups, local agenc1es mun1c1palxt1es and the pubhc

The RAP process encompasses a number of Stages Stage I was recently completed by the

~ Niagara River (Ontario) RAP team and PAC, culminating in a report identifying six major - |

" problem areas, specific environmental concerns within these areas, and potential sources of
the problems and concerns (see Table 1.2). The six major problem areas identified in Table
1.2 are: : : ‘

water quahty problems

aquatic biota and wildlife problems

sediment contamination problems; - :
/ 1mpa1red 1ndustr1al mun1c1pal and agrrcultural uses;
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" TABLE 1.1: - . CHEMICALS OF CONCERN IN THE NIAGARA RIVER

~ On List fbr

' Persistent Toxic Chemical _ ~ 50% Reduction
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- TABLE 1.2:

ENVIRONMENTAL PROBLEMS IN THE NIAGARA RIVER (ON;TARIO) AREA OF CONCERN AND THEIR PdTENTlAL SOURCES

— : tential Source: . i

Comments

Impaired Recreationat
Values

-

Boating and Waler Spom‘

Fishing and Cnnsumplinn of Fish

> .

Problem Concern ABCDEFGHI JKLMN
Water Quahty ¢ Water Quality Impairment X X X x x x x X X . Wa!er quahty criteria exceedetf for heavy metals
¢ " Drinking Water Corsumption X X X x x x x X X and various organic compounds . .
¢ Clean Air (Niagara Mist) X X x x x A x ¢ Concern is presence of toxic contamination
' ) o ‘ # .Extensive waler treatment required
¢ Niagara River shore wells impacted
Impairment of Use '+ Aquatic Life X x x X x x X Txox ¢ Concern is persistent toxic contamination
" by Aquatic Biota * Birds and Mammals . - X X x x x X ox ¢ Contaminated sediment has impaired aquatic and -
and Wildlife ¢ Scdiment Quality - XX x.x x x X x x terrestrial food chains
. : ¢ Loss and impairment of habitat
Sediment Quality + Scediment Contamination X X X x x X X x X x * Includes heavy metals and toxic organic contaminants
S : ¢ Dawnstream transpont of x X x x X x *Includes heavy metals and toxic organies; due to
suspended sediments adsorption of contaminants to partieulaies
Ifnpaired Uses, Industrial, ¢ Power Generation X X . lmpacle(d’ by biological contamination (2ebra mussels)
Municipal, Agricultural ¢ lrrigation - Agri¢ultural Use x X X X x X +# Concern is presence of toxie contamination
: ¢ Industrial and Municipal Use X x X X x ¢ Impacted by contaminated sediments/silation
¢ Aesthetics x X X x’ x x ¢ Visual impairment

Poorly planned and administered development .
Fluctiating water levels restrict access
Impaired water. quality impacts recreational uses

Impacied by toxic contaminants
Fish consuinption advisaries l‘or 2 number of spont

fish

Municipn] Discharpes

<" lndustrial Discharges

Cumbisned Scwer Overllows

- . Swrmwaler Runofl

- Agriculiural Runoff

- Landflls _

‘ Contaminated Sediments (in-place)
- Industrial/Agriculiural Spills

ONwy

TOTm

oZZrr xR -~

Air Pollution

Urban Development
Cuonstruction Activitics
Reereational Activity
Zebra Mussels
Upstream Sources:

US Sources



e impaired recreational use; and
e ‘impaired fisheries resources. R

The next. stage in the RAP process, Stage II isto develop remedlal optlons for addressrng S
* the concerns within each of the above problem areas, by potential source. Beak Consultants
*Limited (BEAK) has previously contributed to Stage II by releasinga report (BEAK, 1991)
~ identifying and describing a number of options for remedratrng each type of problem or
. concern, 1nclud1ng scientific, communications, regulatory, political, societal and other
. "common sense"” options. No attempt was made to rate these options in terms of their

potentral feasrblhty or effectlveness in remedlatmg specrﬁc env1r0nmental problems

) ThlS report complements BEAK’s prevrous study by undertakmg a screenmg level feasrbrhty
“-assessment of each of the options. Section 3 of this report describes the results of this

- _screening and evaluation process, and has been structured to -address remediation opt1ons
~applicable to the followrng categorres of sources: :

."Publrc Pollution Prevention Measures (Section 3 l)
Urban Areds (Section 3.2); :
Municipal Sewage Treatment Plants (Sectron 3 3),
Industrial Discharges (Sectlon 3.4); .
Rural Areas (Sectron 3.9);
Landfills (Section 3.6);
" Contaminated Sediments (Section 3. 7)
Physical Habitat Description (Section 3.8); and -
- U S. and Upstream Sources (Sectlon 3. 9)

.No spec1ﬁc remedral optrons are assigned to sources outsrde the N1agara ‘River: (Ontano) :
AQC, such as those upstream on the New York state side of the Niagara River, since the

' eva]uatlon and recommendation of these options is within the mandate of the Niagara River.
(New York) RAP team. However, suggestions concerning potential forms of interaction -
between the state of New York and the province of Ontario have been made to facilitate

'communlcatlon between the two countries. and ensure . compatlble and complementary -
courses of actlon : : _



2.0 STUDY APPR(")ACH-

i This Phase II report reviews the problem sources; 'screens the potential remedlal alternabves
in terms of potential level of i improvement, feasibility, acceptability, cost and potential for
conflict; and develops a short list of preferred alternatives for each problem source
considered. These alternatives are then developed further in a descriptive sense and, where
possible, are presented in terms of the potential degree. of improvement that may be.
expected. For these problem sources where remedial measures are-already- in place or are-
planned, descriptions of the measures are given. In cases where the problems are rather
w1despread and non-point source in nature, such as those under the rural and physical
habitat disruption categories, the remedial options identified are accordingly presented in a
non site-specific framework. Regulatory aspects, for the most part, are not presented as
remedial options per se, but rather are presented later in the context of 1mplementatlon of ’
. the optrons :

Where possible, approximate costs associated with remedial activities are presented to

facilitate cost-benefit comparisons and to aid in planning. The reader is cautioned, however,

that these costs are based on information for similar undertakings elsewhere or are simply -
based on our best judgement, and should not be used for detailed budgeting purposes.. In
other cases, information on unit costs only is given, as it was impossible to develop a total
“cost estimate because the nature and extent of the problém sources are not well-defined.
For some remedial options, particularly for those that are planned or are 'in the an
1mplementat1on stage in industry, the associated costs are confidential. For those problem

~ - sources that are in the public domajn however c05ting informatiOn is highly relevant.

jOnce the remedlal altematlves have been screened and preferred alternatives ldentlﬁed for -
problem sources, the report attempts to compare the relative magnitude of different source

.categones in order to provide a focus on sources where remediation is first warranted. This ~

is of particular relevance for different sources of contaminant loadlngs where the pnonty,
for remedratlon should be directed towards the largest sources.

*The ﬁnal section-of the repor_t_provides a general summary an_d discusses considerations that .

' May be important in implementing some of the key remedial alternatives.  Factors discussed
here include the use and development of regulatory controls financial assrstance and
effective public mvolvement
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3.0 SCREENING AND EVALUATION OF OP’I‘IONS
3.1 Publlc S Pollutxon Preventlon Imtlatlves -
_ 3.1.1 Identlﬁcatlon of Sources

Various waste generation and handhng practices w1th1n 1nd1v1dual households in the Nlagara ,
.Region contribute to environmental problems in the Welland River and Nlagara River.
However as with rural areas (Section 3.5), the problem sources are non-point in nature and |
the environmental effects are cumulative. It is difficult to judge the relative significance of -
. spe01ﬁc pollution sources -and quantify the effects of particular pollution prevention

- Initiatives. -Nonetheless, there is little doubt that collective adoption of pollution prevention.

initiatives by members of the public will contribute to the achievement of the Niagara River
- RAP’s Ob]eCtIVCS The approach -used in this. Section is to. identify pollution prevention -
1initiatives that are appropriate for use by the public in addressing household wastes as a
broad category, and to- screen and evaluate these initiatives in a general sense. Initiatives-
~ open to.the public to encourage good environmental practice by other members of the pubhc o

‘and other actors, such as 1ndustry, are also consldered

* There are a number of' pollutlon prevention initiatives that can be undertaken by the pubhc .
to- protect and enhance the Nlagara River AOC. These 1n1t1at1ves fall into three main-
: categones ' : » :

- ® - actions that 1nd1v1duals can undertake to reduce the generatlon of household :
~ ‘wastes;
e actions that 1nd1v1dua1s ‘can undertake to.reduce the use and potent1a1
-~ disturbance of significant public resources and sensitive areas; and -
*  participation of individuals on committees and workirg groups- to advise
" other actors concerning . pOllUthIl preventlon measures and coordinate
various mmatlves

Table 3 1 prov1des a screemng and ratlng of pollut1on preventlon 1n1t1at1ves w1th1n each of .
these main categories, and the followmg subsections further describe.and evaluate each of
~the initiatives.  Screening .is based on a quahtatlve and subjective analysis, since the’
- evaluation and recommendatlon of particular initiatives. would require reference to a specxﬁc .
- case, such as the waste’ generatlon and management practices in place at a glven household .

3.1.2' _ Sc-reemng of Pollut1on Preventlon In1t1at1ves
_ .Table 3.1 prov1des a summary companson and evaluation of each of the pollutlon '
prevention initiatives open to the public. Initiatives given an ’A’ rating are recommended

. for 1mp1ementat10n and those’ grven a B’ rating are recommended for further conslderatlon
' ,on a case-by case ba51s : : :
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TABLE3.l: - . -COMPARISON AND EVALUATION OF PUBLIC POLLUTION PREVENTION MEASURES

* Control Option

Level of .

Technical

7 Government
Improvement Feasibility — Acceptance’ Acceptance Cost!  Potential

" Public

anﬂict Operation &

. Policy
Considerations  Rating?

Addition_al Comments

Household Measures

Conserve Water

Reduce Use of Toxic/

* Hazardous Chemicals
- Precycle

Toxic/Hazardous Chemicals

Use and Disposal

Non-Toxic Waste

- Disposal

Reuse
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TABLE3.l: ~  COMPARISON AND EVALUATION OF PUBLIC POLLUTION PREVENTION MEASURES -

Level of

Governmént

" Public

Conﬂncl

Operation &

" Overall

O

! Cost Categones 5. relatwely low cost (<$IOO OOO), $$ - moderate cost ($100,000 to $1,000 000) $$$ - relauvely hngh cost (>$1, 000 000)

- Rating: A .- Recommended for 1mplemenlauon, B- Recommended for consideration on a case-by-case basis.

Rankings

O high or good ranking
9_ fair or modest ranking .
*.O poor or low ranking -

. Policy .
Control Option. Improvement " Acceptance  Acceptance Cost! _Potemml Maintenance 'A Considerations  Rating®  Additional Comments
I, _Public Involvemént‘
1. Lobby Government -2 s) (] $$ X e - e "A goverriment support important for |
Officials : ) success of many other options
2, Panicipate onAdvisory = =~ © -] o $$ x o o] A.  indusiry and government support
Committees, Working s ’ important
Groups - . |
3. Publi¢ Education O N -] $$ 'v"O o A initiate on an ongoing basis,
) ' ‘ importart for success of other options
4. Agreements between _ e ) o - 88 X o . O A kgal and governtment support required
" "Communities & Industry T a : for developing agreements and
: : monitoring compliance
5. Reforestation, Tree ; : C :
Planting, Revegetation - (- 2 -] $$ 0] @] B beneficial only on a very large scale



' In addition to. these initiatives, it should be emphasized that one of the ultimate goals of the

RAP is the virtual elimination of toxic contaminants. To this end, the public must both

- encourage toxics elimination and practise toxics elimination in the household and at the werk
place. ' ' . S o

- Most of the pollution prevention initiatives open to the public were assigned an A’ rating.
The potential improvement to. the environment resulting from each of these initiatives is
typically ’low’ or *modest’, primarily reflecting the extent to which the initiative directly
contributes to Niagara River RAP water quality objectives (versus good ‘environmental
practice more generally). Examples of initiatives that are more likely to directly impact the
. Niagara River RAP objectives include conserving water, and properly using and disposing
of products containing toxic chemicals. ~Examples of initiatives that are less likely to
~ directly impact water quality include energy conservation, home insulation, car pooling, and
reduced use of automobiles. : ' : o

" Deépite most public initiatives resulting in a low or modest potential improvement to the .

" . environment, there is little doubt that measurable improvements will be seen if the initiatives

are collectively adopted by the public. Also, most of the initiatives complement one another
and are more likely to have a noticeable impact if they are adopted as a set of compatible
* activities. Most initiatives are low cost, low maintenance, technically feasible and unlikely ..

to result in conflict. They do not differ significantly from one another in terms of efficacy,
and the effects of most initiatives are non-quantifiable. However, once the public has
developed an environmentally conscious philosophy, or ‘mindset’, they are likely to look
for many different ways to achieve their environmental objectives and adopt actions that are
~ consistent with the overall philosophy. Therefore, they are likely to adopt daily routines
~ and practices that encompass many of the initiatives, rather than only one or two.

Three of the initiatives in. Table 3.1 were assigned a ’B’ rating: composting, controlling -
Ppublic use of sensitive resources, and reforestation and tree-planting. This rating. reflects
-a number of factors, including: the relative lower efficacy of the initiative in achieving the
~ Niagara River RAP objectives, the need for additional education and instruction, and the -
need- for supporting government regulation and the resulting implications on public
perception. For example, while composting can reduce the municipal waste stream byup
to 15 or 20 percent, it requires additional effort and education relative to many of the other
initiatives. Also, there are uncertainties concerning the technology and the disposition of
the resulting humus-like material, and composting may be subject to government regulation
in future. Controlling public use of sensitive resources is another initiative that will require
'govem_men,t regulation and monitoring to enforce the controls. Reforestation, tree-planting
and revegetation are only likely to have a-significant impact if many people participate in
the activities. Also, these types of practices may be better left with regional or municipal
governments to ensure that priority areas are addressed first (e.g., drainage ditches, erosion -
~_prone areas) and regular follow-up and maintenance practices are adopted. Also, if these
. initiatives are not targeted at specific areas where erosion and runoff are particularly acute,
they are more likely to contribute to global environmental' objectives, rather than those
specific to the Niagara River RAP. ' - '
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3.13 Evaluation of Pollution Preyen_tion Ini‘ti.ati'ves |
3.1.3.1 _'Hou_sehold‘ Pollution Prevention Initiatives
Cons_erve Water

. Reduced water use would result ina lower volume of waste water entering treatment: plants
- and septlc disposal systems, thereby reducing the strain on these fac111t1es Methods of

o conservmg water mclude

° ,‘reducmg outdoor water use for washing dnveways, cars and watermg

‘lawns. An alternative source of water for outdoor use is from the .

eavestrough: disconnect the eavestrough downspout and drain it to the lawn -
or dnveway There are also modern approaches to landscapmg such as
‘xeriscaping’, which emphasize water conservation prmmples such as drip*
irrigation, heavy mulching of planting beds and organlc soil 1mprovements
"~ for better water absorption and reterition; : :
° - reducing indoor water use by introducing measures such as: S
.®  waiting until there.is a full load of laundry before using the washmg
. machine; :
L substltutmg a basin of water for a runmng tap when brushmg teeth shavmg
. -and washmg dishes; ' ~
Lo 'reducmg the amount of water used in ﬂushmg toilets by mstallmg .
. displacement devices: (bags, bottles, dams) in toilet tanks.or purchasmg low-.
volume, ’ultra-low flush’ toilets (see Section 3.5.3.8); and —_—
- e using water-conservmg fixtures i in new homes and retroﬁttmg such dev1ces

in older homes. An example of such a devxce is a "low-flow” aerator for

kitchen and bathroom faucets and shower heads;
~ extending water metermg programs to all homes within a commumty, and :

promoting the establishment of water rates that more closely reﬂect the true

costs of ‘water. ’ -

- _-'Water conservatxon measures are’ hkely to result in modest environmental improvements,
- with more aggressive action such as metering and mcreasmg water rates potentlally resulting
- in dramatlc reduct1ons in water use! . : :

_ Reduce Use of Toxic/Hazardous Chemieals

) In the Great Lakes Water Quallty Agreement the U.S. and Canadian govemments agreed

- that - the only ‘long-term: answer to the problem of porsomng the Great' Lakes by toxic -
chemicals is Zero Dlscharge - the virtual elimination of all inputs of persistent toxic
chemicals. Persistent toxic chemicals are contained in such common household products as:
household. cleaners, pool chemicals, paint, solvents, pestlcldes and-herbicides, fertilizers,

 wood preservatives, metal and furniture polishes, some medications, chemicals in pet collars
- andi msect sprays/powders photograph1c chem1cals antifreeze, batteries and used motor oil.

26291 gy



The key act10ns that the pubhc can take regardmg these and other products contatnmg tox1c _
chemrcals are

.use less of the products; : S :

use reusable products (e.g., rechargeable batteries); and _
use substitute products that contain fewer or no toxic chemicals. The
following table provides a list of alternatives to certaln common household
products _

- The publi¢ can also be guided in the purchase of toxic-free or environmentally friendly’ |
- products by looking for authorized labels, such as the ’Ecologo label authorized by the

| ' Canadian federal govemment

' Reducmg the use .of products containing toxic chemicals is consistent with the guiding

- philosophy of the Great Lakes Water Quality Agreement and the primary goals of RAPs - -

~ preventing contamination ‘and ‘recontamination by virtually e11m1natmg the use of toxic
substances. This initiative ‘is “highly- recommended for this reason, and would beneﬁt
cons1derab1y if backed up by a contlnuous public educatron campaign. o

Precycl-e toReduce the Amount of Waste Generated

Recycling is based on the concept of properly disposing of products after they have been
. purchased to minimize the waste generated. Precycling is based on the concept of reducing
- the waste before you buy products by considering the product’s. productlon process, usage,
d1sposal and packaging. ~ Examples of precyclmg mclude

’°’ purchasmg products that are packaged usmg recycled material (e.g., eggs

in. recycled cardboard rather than styrofoam beverages in glass or -

aluminum contarners),
purchasing products in bulk to reduce the amount of packagmg, and
purchasmg vegetables loose rather than in plastic bags. '

Precycling is a good env1ronmental practlce generally, though its contnbutlon to improving -
. water quality and achrevmg the Niagara River RAP ob]ectxves is indirect relatlve to some .
of the other initiatives. . : :

. Use and Dispose'of Toxic Wastes Properly

o To the extent that toxrc chemlcals are used in the home,. they should be used and dlsposed »
- of properly ‘For example, the followmg actlons should be taken: ’

o products contammg toxic chemrcals should be used accordrng to the
instructions on the product’s label; ' :
_® toxic chemicals should not be poured down sinks or drains. _They w111 end
' - up in sanitary sewers and sewage treatment plants, thereby contaminating
sewage sludge and potentially being discharged into lakes and streams.
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ALTERNATIVE PRODUCTS LIST ‘
(Source Canadlan Instltute for Envrronmental Law and Policy, 1991)

-

The following alternatlves to common household products are cheaper and sifer for you, your famlly, your'
pets and the environment, . S ‘

L Product _

- Hazardous Ingredients

Alternatives

Silverpellshes :
" Oven cleaners'
Toilet cleaners
- Di-sinfectan‘ts‘ '

Drain cleaners

' 'Rug and upholstery’ ‘

cleaners

Floor and _furniture :

-polish
) Mothballs

Ammoma—based
cleaners

Abrasxve cleaners

. -»or powders :
Paint thinner,

" turpentine

'Furniture' strippers.

Wood preservatives

 acidified thiourea

potassnum or sodium hydroxnde

ammonia -

muriatic (hydrochloric) or oxalic
acid paradichlorobenzene

dlethylene or methylene glycol

. phenols

sodmm or potassmm acid, petroleum

dlstlllates '

naphthalene, perchloroethylene
oxahc acid -~ :

diethylene glycol, petroleumA

distallates, nitrobenzene.

naphthalene, paradichlorobenzene

- ammonia ethanol

 trisodium phosphate ammonia
' »_ethanol

" n-butyl alcohol, acetone,

methylisobuty] ketone, petroleum

“distillates

“acetone, methyl ethyl k’etone:‘

alcohols, xylene, toluene,
methylene chl0ride

chlorinated phenols, copper or

zinc naphthenate creosote

Soak in, 1 quart of warm water with 1 tsp of
baking soda and a’ small plece of aluminum.

' Use baking soda and _v'vater for scounng §

Scrub with’ tollet brush and baking soda or
mild detergent.

‘ Use 1/2 cup borax in 1 gallon water.

Use plunger, flusher with boiling water, 1/4
cup baking soda and 2 oz vinegar.

Spnnkle dry comstarch on the rug and
vacuurm.

Use 1 part lemon j _]ulce 2 parts olive oxl or -

vegetable oll

' Use lavender flowers.

Use vinegar, salt and water or bakmg soda
and water.

Rub the area with 1/2 lemon dlpped in borax 3
Rinse and dry. '

Use water with water-based paints.

Use sandpaper or a heat gun. '

_Use naturally rot-resistant wood. -



" Product

Hazardous Ingredients

Alternatives

N '.»Pestic_ides
Fungicides
House plant -

" insecticide

Flea collars and
" sprays

" Roach and ant

" killer

- Rat and mouse
poisons - '

" Herbicides

. captan, folpet, ax;ilzizine,rzinc.
‘copper compounds

methoprene malathion tetramethrin

carbaryl

carbamate pyrethrins
organophosphates

- organophosphates, carbamate,

pyrethrins -

brodifacoum coumarins strychnine

24D glyphosate prometon

Donot overwater. Keep areas clean and dry. .

. Spray a mixture of baf soap and water or

dishiwater on the leaves and rinse.

- 'Usé herbal collars or ointment citronella and

put brewers yeast in pet’s food.

Roaches: use traps or a>baking soda and

.powdered sugar mix. Ants: sprinkle chili

powder to hinder entry.

Use live traps. Remove food supply.

Pull weeds by hand.




They may also end up in a sept1c tank; if the tank’s capac1ty constramts for
- holding liquid waste are exceeded chem1cals can leach through the soil and
into the groundwater .
e .toxic chemicals should not be poured mto storm sewers. They will end up
_ in lakes, rivers and streams, and they may end up in the drinking water
e toxic chemicals. should not be put in the trash. . They will end up in a
landfill, which may leak and potentxally leach toxic chemicals into .
: groundwater and surface water systems. They may also end up in an
‘incinerator, which is known to- be a source of dioxins in addition to .
numerous metals 1nc1ud1ng zinc, cadmium, nickel, chromium and copper;
: and
" ‘e toxic chemicals should be recycled by takmg them to a-municipal/regional
- reclamation centre or transfer station. Most municipalities offer household .
hazardous waste collection programs. Consideration should be given to
~ increasing the frequency of collection days, though this will requrre support
from municipal and regional governments :

- The proper use and disposal of products containing toxic chemrcals offers direct beneﬁts in
terms of i 1mprovements to the water quahty of the Niagara River.

Drspose of N on—Toxrc Wastes Properly

There - are a number of products that' are not toxic, but nonetheless contribute " to the
accumulation of waste in landfills or represent unnecessary environmental-hazards. Methods .
“that the public can undertake to reduce the environmental 1mpact of d1spos1ng of ordrnary

household wastes mclude ' - :

° recychng matenals such as newspapers, glass bottles and j jars and aluminum
- cans. It may also be possible to recycle other materials such as telephone
books, corrugated cardboard, tin cans, plastic soda bottles and milk cartons; -
o . drsposrng of six-pack rings in the trash, after snipping the rings. - Six-pack
' rings should not be d1sposed of in storm sewers or left lyrng on beaches or
shorelines; and
e placing waste in waste containers’ rather than littering along s1dewalks

roadways or in ditches. Waste that is not properly disposed of often ends .

' up in storm drams and eventually in the lakes, rivers and streams

- Whrle the proper drsposal of non-toxic wastes is good envrronmental practice generally, it
1s unhkely to offer direct water quality benefits relatrve to some of the other initiatives.’

’Reuse Non- Blodegradable Products

In addrtlon to properly d1sposmg of waste products other measures can be taken to

minimize the amount of certain materials accumulating in landfills or ending up in lakes, =

nvers and streams. For example efforts directed at reducing the accumulation of waste in
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landfills can focus on encouraging the use of reusable products or biodegradable products,
rather than disposables or non-biodegradable products -Examples of measures that can be
taken in the home include: -

e reusmg glass, plastic and metal containers rather than disposing of them in
~ the-trash. Examples include reusing plastlc shoppmg bags or reusmg glass
~containers to store left over food items;
- ° using reusable containers or biodegradable products (e g., wax paper,
freezer bags) to wrap food mstead of aluminum foil, plastic wrap ¢ or plastic
- bags; and :
"o using cloth rather than drsposable diapers.

As wrth a number of other mmatrves there is an indirect lmkage of ’reuse’ philosophies
with water quality 1mprovements Nonetheless, reuse initiatives represent - good -
envrronmental practrce X - ' : '

Compost Household Organic Wastes -

Agam in the. interests of mmrmrzmg the amount of certain materials accumulatmg in -
landfills or ending up in lakes, rivers and streams, the’ pub11c should consider compostmg
organic household wastes. Options include making use-of commiunity composting programs,
 commercial composters or estabhshmg a home composting system. Household materials
that are good candidates for composting include: grass clippings, leaves, food waste, paper
“and wood. - In addition to reducing the congestion of organic materials in landfills and
elsewhere, the resulti'ng humus-like substance is a source of natural rich fertilizer ' ‘

"Relative to other. pollutlon preventron 1nmat1ves open to the public, compostmg requires

~more public education, effort and care. The technology is also under investigation and there
1s the- possrbrlrty that composting may become regulated in the future. Essentially, the
technique is most appropriate for the *converted’, or those members of the public that are -
willing to thoroughly inVestigate the technology and ensure its proper and safe use.

, Check and Maintain Septic Tank Systems

_ Malfunctxomng septrc tank and trle drsposal systems contribute to surface and- groundwater.
pollution. Therefore, the public should inspect and clean out septic systems regularly and
/| ensure. that tile ﬁelds are replaced as required to minimize contammatron from this source.

As drscussed in Section 3.5. 3 8, septic systems are a pamcular problem in rural areas of
~ the Welland River watershed, due to physical limitations of the heavy clay soil which limits
infiltration rates from tile ﬁelds and results in more surface runoff. In these cases,
' replacmg or expanding tile fields may not address the problem, and a more appropriate and
‘ ‘vcost—effectrve solution mrght be the purchase of low-volume toilets. :
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, Control Pets
‘ "Pet feces are a major source of bactena] contam1nat1on in urban waterways. Therefore, the
~ public should adopt the *Stoop and Scoop’ practice. While many municipalities already

have by-laws.in place requiring that this practice be adhered to, the problem still exists. . '

- suggestmg the need for increased govemment support and enforcement effort.
Reduce Atmosphenc Emlssmns

While atmosphenc emlsslons are not beheved to dlrectly or slgmﬁcantly impact the water
quality of the Niagara River AOC, there are ‘measures that the public can undertake that
represent good environmental practice generally,. and if collect1vely adopted, may result in-
measurable rmprovements to water quahty These measures. 1nclude

e adoptmg energy conservatlon measures: within. the home. Adegquate. home
~ insulation, and marginal reductions in water -heater and’ household
temperatures are some of the more common energy conservatlon measures;

.. reducrng automob11e emissions by i 1ncreasmg the use of car pools and pubhc _
~ transit, or by ‘using other means of travel for shorter distances (eg.,
walking, bicycling). Another possibility is to convert automobiles to natural -

gas though th1s can lead to costly cap1tal and: operatrng expenses. -

3.1. 3 2. Publlc S Use of Slgnlﬁcant Sensmve Resources

' ._‘»The pubhc s use of the Nlagara River ‘and its assoc1ated shorelme is cr1t1ca1 to the
preservation and conservation of the Niagara River. Area of Concern In particular, the
r»‘-'followm g two 1ssues appear to be 1mportant

e control of the publtc 'S access to the wa]kmg trails and surroundmg areas -
- running ‘along the Niagara Gorge. The Gorge is particularly sensitive and
'suscepuble to disruption due to congest1on and dlsregard/mlsuse of the
- natural resources; and
o boafing and water skiing in shallow waters such as the Welland Rlver or
_ Chlppawa Creek. Excessrve boatmg in these waters is dlsruptrve -causing
turbldlty and soil er031on ~

1t s 1mportant to reallze that both of, the above . issues are. hkely to requlre government :

... support and enforcement because of the inherent difficulties in motrvatmg individuals to use
' pubhc resources in a manner beneﬁcral to all of soc1ety o '
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. 3. l'.3.3 Become Involved in Programs to Protect, Enhance and Restore Resource Areas
Lobby Government Ofﬁclals for Support of Envrronmental Issues

) A numb'er of Nragara Rlver PAC members stressed the importance of government support
.in a number of areas, partrcularly financial, regulatory and monrtonng/enforcement

" (personal communication).’

" Funding and government support ate often key to ensunng pubhc rnvolvement and the

efficacy of that involvement. Funding is important to encourage the public to participate
in working groups and sit on committees, and is also required to support other initiatives
~ such as public education and information programs. Government support in the form of

| " regulation and monitoring is also a prerequisite for ensuring that other actors, such as -

~ industry, satisfy the public’s demands and comply with standards and legrslahon enacted to
protect the public’s mterest -

' The public should lobby all levels of govemment but parncularly the federal and provincial
governments because these levels effectively determine municipal government funding
" amounts and environmental regulation. Lobbying efforts include direct contacts (telephone
calls, meetings) with government officials as well as writing letters to Members of
Parlrament and Mmrsters of the Environment, Natural Resources Energy etc. '

Partlcrpate on Advrsory Commrttees and Workmg Groups o

' The pubhc can also become involved by partlcrpatrng in environmental adv1sory committees,
working groups and environmental interest groups. One: example is the continued
_involvement of public representatives on the Niagara River Public Adv1sory ‘Committee to
oversee implementation of the Niagara River RAP. Another example is to- elect public
representatives (fiaving specific environmental interests and expertise) to industry Boards of
- Directors or corporate Envrronmental Advisory Committees to 'advise management -
- concermng env1ronmental matters of relevance to the company and surround1ng communlty

: Promote Publrc Educatron and Informatlon Programs

A prereqmsrte to effectlve w1despread pubhc parnc1pat10n and 1nvolvement isd pubhc that. :
has been educated in environmental issues, problems and potential solutions. In most
communities there remains a silent majority, many of which remain silent because they do

" not understand the. significance of the environmental issues facing their community or do

not see how these issues relate to the welfare of their families. Therefore, it is important
‘that public education and information programs contmue to expand to address the -
information needs of the public and stimulate their interest in environmental issues. Once
. they have gained an understanding and developed a concern about the environment, they
-~ will .be more wrllmg to become involved in developing pollution prevention policies,
stimulating the development and use of non-toxic products and lobbying for stronger -
pollution controls-and institutional support for safe drsposal practlces and programs (e. g ,
'commumty hazardous waste collectron days) . :
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, Perhaps more 1mportant than adult educatlon campalgns are education efforts targeted at -
- “children. While it remains difficult to change the long-established habits and values of -
-~ adults, children are more receptive to change and their values and actions are typically not
deeply rooted or irreversible. Children. also have a particular interest and fondness for-
. nature and the -environment. = Therefore, educational efforts within_ the primary school -
system should be emphasized to establish preservation and conservatron wvalues in chrldren .
- that will gurde them throughout the1r adult 11ves ‘

Develop Agreements Between Commumtres and Industry
A formal method that communities can undertake to secure the cooperatron of other actors

such as industry, is to. enter into formal agreements with them. Examples of such :
agreements include the *Good Nerghbour agreements established between a number of -

7 ..communities and industries in the states of New Jersey and Massachusetts: Good Neiglibour

Agreements can be negotrated around a number of i issues and often 1nc1ude provrsrons _to.,:

study and reduce toxic chem1ca1 use and waste generatron
_establish a comprehensrve accident prevention program;
provide funds for resrdents to h1re therr own techmcal experts to review a
firm’s activities;
_permit residents the. nght to penodrcally review a firm’s act1vrt1es and

e grant re51dents the nght to’ part1c1pate in corporate health and safety
commlttees

- Agreemeénts can’ cover many different issues, but their primary purpose is to outline the .
 environmental obJectrves important to the surrounding community and the specific actions
‘ that mdustry will. undertake to ensure that those Ob_]eCtIVSS are satisfied. :

- Wrth hmrted staff and resources, and many pollutmg facilities wrthm their Junsdrctrons it
is almost impossible for govemment environmental agencies to deal effectively with all the
toxic pollution entering the ecosystems they are charged with protecting. Agreements such

.. as the good neighbour agreements along with an active citizenry, can complement S

government environmental protectionefforts. The vested self-interest that communities have
- in both jobs and, the environment increases the likelihood - that mutually satrsfactory
: .agreements can be reached between mdustry and local commun1t1es

, Partlclpate in Reforestation- and T_ree-Planti'ng Programs

Reforestatron tree-plantrng and revegetatron programs are 1mportant in addressmg the»
‘environmental problems specific to the Niagara River as well as more global atmospheric
and energy related concerns. For example, planting trees along the Niagara River will
~ assist in stabilizing streambanks slowmg runoff and minimizing erosxon If this activity is -

- -undertaken collectrvely by many communities and jurisdictions, it also. produces globalv .

benefits in terms of reducmg C02 emlssxons and reducrng energy consumption.
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Fundrng to assist with reforestauon and revegetation efforts is available from OMNR’ ,
Community Fisheries Involvement Program and Community Wildlife Involvement Program.
These programs provide money and technical expertise to community groups wishing to |
‘remediate problems and rehabilitate habitat. Itis also important to note that the reforesting
of private lands over 5 acres is eligible for reforestatlon agreements under the Woodlands
Improvement Act. '

To ensure success with reforestation and revegetation efforts, it is important that qualified
_ professronals be consulted for planning, deslgmng preparing sites, planting and mamtalmng'
" sites. The need for professional assistance suggests that funding assistance is a prerequisite -
to the adoption of these measures on a large scale. It also suggests the need for municipal,
.- regional and ‘provincial, government involvement and direction. Perhaps it is more
- appropriate for reforestation and revegetation efforts to be initiated by governments and
~ environmental agencies, who would then be responsible for securing voluntary assistance
_ from the public and funding public involvement. :

~Section 3.8 contains a more comprehensive discussion and' comp_arison of revegetation
- efforts, including buffer strips, riparian plantings, and streambank stabilization techniques. -

_ Section 3.8 also contains a more detalled analysis of the associated cost of each of these .
a measures » ~ :

| 3.2 . Urban Areas |

o '3_.'2.1 Introduction

The Region of Nlagara mcludes four mumclpahtres which u1t1mate1y drscharge to the ,
Nragara Rrver These are: '

: Fort Erie ;
Welland, :

- Niagara Falls, and
Nlagara-on the‘Lake

Contamlnatlon from urban areas is w1despread and includes nutrients and pesticides Whlch

-~ are spread on lawns, leachlng of heavy metals from automobiles and vehicular traffic,

~ sediment from-construction sites, petroleum and chemical spills in industrial areas and
bacterial Contamination from fecalv droppings of birds and dogs. ‘ '

~ For the purposes of this’ document the various sources of contamxnatlon from urban areas
have been grouped as follows :

overﬂows and
L urban stormwater, d1scharges
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Overflows include samtary and comblned sewage overﬂows within the system, as well as.
pumpmg station overﬂows : v

- Urban stormwater d1scharges include flows not only durmg wet weather, but also during dry
~weather owing to sanitary overflows, interconnections and infiltration inflows. Municipal

~ water pollution control plant and industrial sources w1thm an urban settmg are dealt with
elsewhere in this document. :

, 3.2.2 . Background

- All four municipalities and the Reglon of Nlagara are aware of the potentlal 1mpact of
overﬂows within their respectlve systems, and have capital works programs to reduce the
impact. - The works have generally taken the form of structural works (e.g., sewer )

separatlon) or non structural works (e.g., TV mspectlon smoke and dye testlng)

In addltlon to the capltal works programs all mumc1pa11t1es are currently carrying out.or-
- have completed studies to better define the carrying ‘capacity of the system, types and
sources of problems potential solutions and in some cases, estlmated costs of proposed B
works

: The two types of stud1es are:

e Infrastructure Needs Studies (INS) and
e Pollution Control Plans (PCPs)..

'In'frastructure Needs Studies, in general look at the co'ndition' of the infrastructure and
~define ways to rehabilitate or improve the system This may include works such as grouting
or relining a sewer; or- methods to reduce extraneOus mﬁltratmn/mﬂow Or capacity

 upgrade.

_ Pollutlon Control Plans generally mvolve deﬁmng the water quahty problem and :
environmental issues, such as pollutant loadings and pollutant sources from municipal,
industrial, agricultural or rural tributaries. In general, the PCPs carried out within the
Region of Niagara have lacked the detail required to calculate storage volumes, overflow
B frequency, etc. to abate the problem Additional works within the INS is" usually required

in order to quantify the flows in the system and to allow for the design and implementation.

~ of the proposed works.

'Outlmed below is a summary of the types of studles in Wthh each mumclpahty has

- partlc1pated

Nlagara Falls - INS (Chrppewa only)
Welland - PCP (in progress)
'Niagara-on-the-Lake - INS

Fort Enie - INS and PCP -
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In summary, a majority of the capital works programs and associated studies have focussed -
on: ? : : : ‘

upgrading the structural integrity of the existing sewer system;
reducing extraneous sources of infiltration/inflow; and

* - reducing comblned and sanitary overflows and the associated environmental -
1mpacts :

The programs have included both pollution control works and source control measures on

both private and public property. The existing programs have generally not considered the. |

V. potential impact of 'storm sewer effluents and, as such, measures have not been
recommended for reducing the impacts associated with the effluents. The approach, as
outlined below, will attempt to address the impact of all urban sources of pollution. ‘

' 3‘.2.3.'- ‘Resource Management Strategy

Past practices for many municlpahties have focused on preventing or reducing problems
associated with ﬂooding and erosion. As a result of these narrowly focused practices the -
diversity and quality of the environmental resources (e.g., wetlands, ﬁshery or groundwater
quality) have been slgmﬁcantly reduced in many parts of southern Ontario '

More recently, the focus has been shifted toward providing an integrated approach to
‘resource management. This approach, commonly referred to as the “ecosystem approach"
includes the consideration of the biological _physical and chemical envxronment m which the .
- given communities live :

In -developing. resource management strategies to maintain or improve the env1ronment 1t |
1s 1mportant to remember that an ecosystem approach (Crombie, 1991) mandates that:

everythlng is connected to everything else;
human beings are part of nature and not separate from it;

- human beings are responsible for their actions and associated impacts; and
.economic health and environmental health are mutually exclusrve

In general terms, there are four general approaches to remediation of urban env1ronmenta1
- problems in the Niagara River system. These include:

' _pollution prevention,
pollution control,
‘regulatory control, and-
land use policy/planning.

3.2..3.1 ' Pollution Prevention :

Pollutlon prevention is an umbrella term for a wide range of source pollution Treduction -
- activities. These may 1nclude
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° public education - e.g., educate urban consumers on household hazardous
wastes and lawn management practrces educate farmers on land
management ,

- ®  source control - e.g., Sewer Use Bylaw Enforcement spill preventron and

- management : :
‘inspection - e.g., regulatory inspection of erosron/sedrment control dev1ces
alternative substance/material usage - e.g. replacing or subst1tut1ng non-
_'hazardous for hazardous matenals in processes

3232 Pollution Control

Pollutron control generally involves the 1mplementat10n of - technical solutlons to

~ . reduce/minimize the impact of a given source. Prime examples include the construction of

-a Water -Pollution Control Plant to treat sanitary sewage or the installation of a storage:
facility to reduce treatment plant bypasses or to store stormwater for later treatment, thereby

. reducrng pollutant loadrng

' 3.2.3.3 ' Regulatory Control

.- Regulatory control may be applred in one of many ways For example the Mrnrstry of the
. Environment has various programs. (e.g: Municipal Industrial’ Strategy for Abatement of
Pollution (MISA)) which set standards .for the drscharge of. pollutants from various

S _'mumcrpal and industrial plants. Furthermore, regulatory, control may be applied in

conjunction with pollution control alternatives. This approach is used in the Region of

 Ottawa Carleton where proposed stormwater management facilities which discharge flows

i " to the ereau River must have. efﬂuent levels of fecal cohform less than 100 per lOO' '
, mrlhhtres ' :

3234 Land Use Policy/Planning
: Develop an: integrated land use - watershed ‘planning strategy whrch duly respects the

linkages between land uses, water and the environment and ensures that the environmental . »
~ features are protected or enhanced. In cases  where it cannot be clearly demonstrated. that

the desired goals/objectives can be met or exceeded polrcres which restrict specific land uses

(e.g., landfills, aggregate extractron) may be enforced. Alternat1vely the level of future land

 use changes may. be limited.

‘ _.3-‘2-4 Source' Control

7_Out11ned below is an overview of several alternatrves whrch could be applred w1th1n this
study area. The measures are summarized i in Table 3 2. '
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TABLE3.2: = COMPARISON AND RECOMMENDATION OF ALTERNATIVES

Poténtialv ' - . Municipal/

. Poliution Preyentibn/ Level of Techniq:al Public Cost Conﬂict. © Overall
Source Control _ Improvement  Feasibility =~ Acceptance  Effectiveness  Potential Rating Comments -
1. Public Education e o -} o $ ' O A Initiate on an ongoing basis
Programs ' : '
2. Spill Prevention 6 ' ® B+ s o o} A Tie in existing programs with
and Management - ' R , : . : ' Public Education
3. Street Sweeping and 0 e S S © - - Not cost-effective
: Catch Basin Cleaning ’ : ' - : : S :
4. Sewer Use By-Law e o _ o , $ - O . " A Continue existing by-law enforcement
Enforcement S o » ‘ : program '
. Water Conservation S e . O s o . A Help reduce overflows and ,i.mprove
' - ' ’ : o ’ ' - treatment efficiency '
6. Residential Progr_arﬁs -8 N = ' b‘e » $ - 0O _ A Should be carried out where feasible
© 7. Sediment Control o - ‘- o . S/ s o TA Sediment loads from con$tfuction sites
Construction Sites o o . . ' - * may significantly impact the environment
'O high or good ranking . C S $ - relatively low cast
© fair or modest ranking o . $$ - moderate cost

O poor or low ranking

A - recommended for implementa_tiori



o 3241 | Public Education Programs

) Pubhc educatlon or- awareness programs involve preparatlon and dlssemlnatron of .
‘information regardmg practices that can be undertaken to improve overall water quality.

 Information on. _specific. practices can be passed on to the public through brochures,

~ information booths/centres, advertisement i in the local medxa and specral pubhc mformauon
_events. Typlcal issues addressed mclude .

water conservatlon; _

pet litter control; -

- general litter control; , _
‘application of lawn and garden chemlcals B

‘spill prevention and management; IR L

management of hazardous household waste;.

solid waste management/dlsposal and . . o o
removal of roof drams foundauon drains, sump pumps from sewer.
connections. o o . | o

Public educatlon programs are relauvely low cost, easy to 1mplement and keep the pubhc '
',actlvely involved in the commltment to improve. water quallty o

The p pnmary beneﬁt of pubhc CdUCthl'l programs is- the creatlon of an awareness of water
_ quality issues and enhancement initiatives. Additional long-term benefits include potential

- reduction of nutrient and chemical loadings associated with lawn care/gardens, and reduction

in spill of contaminants (i.e., automotive fluids, paints, and solvents) to. receiving waters
~ via the storm sewer system. Further mformatmn pertalmng to pubhc educauon programs '
is provrded in Sectlon 3.1. : :

3242 Splll Preventlon and Management

Splll preventron and management prov1des both a means of attemptmg to minimize potenual

~ for spills and an efficient manner of addressing incidents when they occur. ~Currently, the .
Ministry of the Environment has in place a Spills Response Program. The ‘Ministry of -
Environment under the Environmental Protection Act (Part IX) is the regulatory agency for
enforcing duties on persons responsible for spills, recommendmg ‘cleanup procedures and
evaluating the adequacy of cleanup and disposal efforts.  This program addresses "shiock"
loadings of pollutants to receiving waters. ‘The Ministry of the Environment is also involved
n prevent1on through 1ts Spills Reductlon Strategy whxch is 1mplemented with industry.

Measures to minimize the 1mpact of accxdental spxlls of contaminants that may enter storm.
sewers include provision of underground oil/grit separators at commercial and industrial
developments and buffer strips.between storm sewer outfalls and receiving waters. Oil/ grit -
separators are commercrally available or can be modified reinforced precast concrete vaults -

In addition, stormwater control ponds can be fitted with spills control devices. To be =~

effectlve they should be a functlomng component of the storm sewer system and be located
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_at_the property lme of development sites to allow for inspection and maintenance by
'mumcrpal staff. Buffer strips between storm sewer outfalls and receiving waters provrde
-a containment area for accrdental spllls ' : -

- 3.-_2.4.3 :.Sewe_r Use Bnyaw:Enforcement

. The __Regional Municipality of Niagara has had a Sewer Use By Law in place since 1983
(Sewer Use By-Law No. 3308-83). Discussions with Regional staff suggest that the-~
_Mlmstry of the Env1ronment Sewer Use By-Law will be adopted in 1993. :

Sewer Use by-laWs are municipal by laws for regulatmg d1scharges to samtary and storm
sewers. These by-laws control the discharge of several pollutants which include bacteria,
nutrients, solids, and heavy metals. A key factor is that sewer use by-laws govern the
parameters of the discharge to and not from either sanitary or storm sewers. In general,
violation of sewer use by-laws are primarily from industrial sources and impact dry weather
‘conditions. In order for the program to be effective samplmg durmg dry weather conditions
is requrred o

'_ The- existing Sewer Use By -Law program has through a recent momtonng program,
1dent1ﬁed 27 1ndustr1es which discharge pollutants in excess of the current by -law.

3244 ~Street Sweepmg and Catchbasm Cleamng

- Street sweeping and catchbasm cleanmg are mumc1pal practlces undertaken to clean

~ - accumulated sediment and debris from streets and catchbasin sumps.  Typical methods of

street cleaning are manual clean- -up, mechanical broom sweepers, vacuum sweepers, and
street flushing. The assumed benefit of these practices is that contaminant accumulatlon is

B reduced thereby reducmg pollutant loadmgs to. recelvmg waters.

‘ Results from the Toronto Area Watershed Management Strategy (TAWMS 1986) and U. S ,

National Urban Runoff Program (U.S. EPA 1983) suggested that options such as street

- sweeping and catchbasin cleaning are generally ineffective in both reducing bacterial
loadings and improving overall quality of urban.runoff. In typical municipal programs with

- sweeping or catch basin cleaning frequencies Of once or twice per month, the removal

efﬁc1ency for suspended solids is less than 5 percent. However; there may be special cases

in which vacuum SWeepers could be applied at specific locations and times of the year to -

. provide an'improvement in water quality. These cases would include areas which discharge

- to/or immediately upstream of beaches and/or areas with a significant buildup of sediment
and debns and perlods followmg snowmelt or leaf accumulatron in the. fall

: -3.2.4.-5 Residential Programs
Results from the Infrastructure Needs Studres suggests that srgmﬁcant quantrtres of .

extraneous infiltration/inflow to the sanitary or combined sewer system originates from
private property. The extraneous infiltration/inflow tends to overload the infrastructure

26291 T g



- durmg rainfall events, thereby resulting in overflows within the sewer ‘System or at the
'Water Pollution Control Plant (WPCP). -

Various prbgi'ams to reduce inﬁliration/inﬂow may b‘é» carried out. These_ include:

- @ ot grading programs, v :
roof downspout disconnection programs, and o
disconnection of the weeping tiles which presently discharge directly to

. sanitary or combined sewers. _ i : -

~ Several of these programs have been considered by the municipalities. ‘For example, the
City of Niagara Falls will pay for the disconnection of the weeping tile from the sanitary
sewer (a sump pump is installed). Fort Erie staff check the condition of the lateral during
a house transaction (Town By-Law No. 90-87). If the connection i not found to be proper,
then the existing owner must pay to have it corrected. R '

. These programs are beneficial in that the reduction of infiltration/inflow to the sanitary or
. ‘combined sewer system reduces the potential for overflows within the system during rainfall

events. _Fur’thermo're, treatment costs are reduced at the WPCP..
3.2.4.6 Water Conservation

Water conservation programs are beneficial from the perspective that they reduce flows to -
the WPCP. This may permit the plant to operate more effectively during dry weather .
“conditions, and should also reduce overflows within the system during rainfall conditions.
“-Several bylaws are in place within the Region (e.g., Niagara Falls)- which' promote

conservation practices (e.g., reducing industrial cooling water demands," tips for. -

: _homeoWn‘ers)_. Further information is provided in Section 3.1.
- '3.2.4.7. Sediment Control on Construction Sites

Sediment loadings to the receiving body of water impact the environment in many ways,
including: A : : - o '

- ¢ . degrading the aesthetic value of the watercourse; -
*  reducing the hydraulic capacity; . o .
 increasing in-stream erosion (significant quantities of sediment are generated
to transport incoming sediment): - - -
*  providing a sink for additional pollutants; and
- damaging aquatic habitat.’ S '

" Various methods for limiting the impacts of sediment during construction existv(e.g.-, silt

fences, rock check dams, etc.). However, many municipalities have had difficulty ensuring - -

- that the works are installed, and are maintained. Several municipalities have overcome this -
problem of enforcement by establishing by-laws (e.g., City of ‘Mississauga, Towrs of
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" Ancaster and Aurora). The by-laws outline limits as to the amount of land that may be - -
stripped and the duratlon Furthermore, considerable fines for ei(ceeding the limits are
_enforced o : IR

‘3.2.5_' ' Pollution Control Measures
Outlined below are several alternatives for controlhng the 1mpact of urbanlzatron The
_alternatrves are summanzed in Table 3 3.

:;3 2 5. 1 Sewer Separation

' The separatron of combined sewers is a: pract1ce that is commonly used throughout Canada -
The potential benefits include reduction in overflows (both within the sewer system and at
the WPCP) and a lower frequency in basement floodmg :

Theé recent trend, however has been to move away from sewer separation programs for the
following reasons: : :

cost,

time required to complete the programs
effectlveness and

impact on water quality,

Recent studies carried out in Metropolitan Toronto, Sarnia, Windsor and Thunder Bay have
shown that other alternatives are more cost-effective than sewer separation. Furthermore,
" remedial alternatives such as end of the line storage facilities can be constructed relatively
- quickly as- compared to storm trunk sewers and the assocrated lateral sewers along local
streets. :

- Lastly, the impact on water quality, due to separation programs; has been defined in recent _
‘studies (TAWMS, 1986; MOE, 1989). The results of these studies show that ‘separation
programs generally provide only a marginal reduction in pollutant loading. In some cases,

. "the 1oad1ngs of some water quality parameters actually mcreased

All of the municipalities within the reglon are undertakmg, or are con51der1ng, separatron
‘ programs : : :

| . 3.2.5 2 Sto‘rage and Treatment

Storage and treatment of combined or sanitary flows involves the construction of facilities
within the sewer system or at the WPCP. - Storage may be provrded directly within the

sewer system, i.e., by increasing the diameter of the sewer, or off-line, i.e., by constructing - -

an underground tank Storage facilities to control extraneous infiltration/ mflow within the

sanitary sewer system have been constructed in Niagara Falls, and are bemg consxdered :
. elsewhere w1th1n the Reglon :
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TABLE3.3: . COMPARISON AND RECOMMENDATION OF ALTERNATIVES |

Potential. - . .  Municipal/

- Level of Technical Pubtic - - Cost » Overall'
Pollution Control Improvement . Feasibility =~ Acceptance. Effectiveness Rating Comments
1.  Sewer Separation - @) - BT Y - C May increase pollutant loadings
2. Stofage-Treatmgnt S @ - - o o R $$ A - Cost-effective, environmental compatible
3. Infrastructure ® o o} $$$ A Minimizes extraneous flows to plants
Rehabilitation - e : R ; ' : .
4. 'Upgrading of e 'O R $$$ B Beneficial mspecxﬁclocatlonstoreduce
~ Infrastructure o S . o R overflows
5. Alternative ~ o e e - © -$$ B FeaSIbllltytébedefmedinvfumresmdies
-Technologies (RTC, - ’ ‘ ' , ' .
Swirls, Dunkers)
Bedeﬁ_’ciél in improving -long-te@

6. Best'Man_agement" S - - e B A

Practices (existing -
~ and proposed
. developments, see

‘environmental health

Table 3.3.3)
© high or good ranking ' T $ - relatively low cost j
_ © fair or modest ranking o o $$ - - moderate cost

O poor or low ranking $$$ - relatively high cost
" A - recommenided for implementation . :

B - recommended for consideration on a case-by-case basis

C - not recommended as effectlve A



Storage and treatment of combmed sewer ﬂows has generally found to be advantageous as

. compared to sewer separation for the followmg reasons:

_ capltal cost and - :
..o reductlon of pollutant loadmg to the rece1v1ng body of water.

Potentlal 11m1tations mclude

e available capacrty at the WPCP and
e land avallabrhty

3253 Infrastructure Rehabilitation
Contamination of storm sewer. ﬂows may oceur due fo the following:

e Cross connections of samtary and storm: sewers
‘e direct residential, commercial and industrial sanitary connections and -
indirect ' connections between the sanitary and storm sewers due to
detenorated mfrastructure : : '

: The net result 1 is that should any of the above occur then raw sewage 1s d1scharged to the k
3 Vreceivmg streams and rivers , :

~ The -primar_y objectives of infrastr_ucture rehabilitation. programs are to improve the
structural integrity of the sewer system and to reduce infiltration/inflow. Reduction of
: 'mﬁltratlon/mflow would in turn, reduce the volume of flow to be treated at the WPCP

'All four mumcrpalities have ongoing programs to rehablhtate the sewer systems As was -
stated previously (see Residential Programs section), the programs are almed at reducmg '
_ mﬁltratlon/mﬂow on both public and private property :

3 3 2. 5. 4 Upgradmg of Infrastructure '

_Upgradmg of the exrstrng sewer 1nfrastructure may involve many tasks mcludmg the
-construction of sanitary forcemains or increased storage and pumping capacity at a pumping
- station. Programs to ‘upgrade the system differ from:rehabilitation- ‘programs in that the .
intent is to minimize or elrmrnate a capacrty constrarnt wrthrn the system.. ‘

All four mumcrpalmes have ongomg programs to- upgrade the sewer systems The -

upgrading may be carried out either to correct dn exrstmg constraint or to provrde capa01ty
for future development o
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3.‘2.5;5 " Alternative Technologies -

In recent years, several technologies have been used within Europe and North America to

- better utilize the existing sewer system, or to provide alternative forms of treatment. Three

technologles which may. be apphcable to the Regron of Nragara include:

Real Time Control,
. .® Swirl Concentrators, and -
e Dunkers Flow Balancin‘g System. -

A brief descnptlon of each is provided below Further evaluatlon of each technology would
be required before the feasibility for this- study area could be confirmed.

- ‘Real Time Control o

~ " A Real Time Control (RTC) system i.nvolv‘es the collection and dissemination of data in =

- order to better utilize the storage and conveyance capabilities within the existing sewer

system The maJor components of an RTC system include a monitoring network and | o
telemetry system, a computer controller for the mon1tor1ng network and for the oontrol :

© - structures within the sewer system

By us1ng real t1me data an operator can better monitor the flows and capac1ty constraints
w1thln the system thereby reducmg overﬂows and assocmted env1ronmental impacts.

'Swu'l Concentrators i

- The swu'l concentrator isa small compact solids separatlon dev1ce which may be used to
partially treat combined sewer 'overflows. During periods of high inflow, the outflow from

*  the fadility is throttled.- This results in the facility filling.up, and to self-induce a. swirling

~ vortex-like operation. In theory, the concentrated foul matter is intercepted for treatment,
- while the cleaner, treated flow discharges to the receiving body of ‘water. '

There are many, swirl ‘concentrators in Germany, England and the United. States. The
‘primary: advantage is the cost-effectweness while the primary dlsadvantage is low treatment
_‘ .-efﬁc1ency - :

B ADunkers Flow Balancmg System

" The Dunkers Flow Balancmg System (DFBS) is compnsed of a series of pontoons and .
'curtalns and a pumping system which is installed in a body of water. ‘During rainfall
_events, the water from the receiving body of water is d1splaced by either runoff from the.
-storm sewers or overflows from combined sewers. After the rainfall event has subsided,
* the storm or combined flows are pumped back to the sewer system to be treated.
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There are several DFBS in Sweden. The primary advantage of the system is cost A
: su1tab1e locahon for the facility must, however be found .

B 3.2.5. 6 Best Management Practlces

The potential 1mpact of urbamzatlon on the envrronment is sxgmﬁcant In summary, the
’1mpacts include: - o '
water quality degradation,
increased flooding and erosion,
- sediment accumulation, - _
degradation of natural features,
‘groundwater contamination, and -
- destruction of aquatlc and terrestrial habltats

_ Table 3.4 lists the various meastres which may be used to protect or:énhance the
environment as development occurs or redevelopment takes place. As illustrated, the table
1ncludes both preventron measures (e g., site plannlng) and control measures (e g detention

o _' _ponds).

' Many of the measures wh1ch will be listed are applred to proposed developments They
_ may, however, be used in a retrofit situation as redevelopment occurs. ' A description of the:
measures are not provided herein as they are clearly defined in several texts, including the
g Mlmstry of the Environment’s Best Management Practlces Manual (MOE, '1991).

' 3.2.6 Recommended Approach

All four major munlclpahtles have ongoing works programs for rehablhtatlng and/or -

upgradrng their infrastructure. Furthermore, various studies dealing with the infrastructure

and the associated constraints are ongoing, or have been completed. The 1ntent of this
~ "document is not to question the approach taken by each municipality, but to point out how
ongoing and proposed programs would fit into an overall program for- reducmg toxic .
: loadrngs from urban areas to the rece1v1ng bodres of water :

’ The major types of work bemg camed out or proposed by the mumclpalmes may be
' grouped as’ follows '

o structural rehabilitation programs; -
mﬁltratlon/mﬂow reduction programs; :
sewer system upgrading to ehmmate exxstmg constralnts, or accommodate '

_ future development; and -

'®  reduction - of combmed or sanrtary overﬂows by prov1d1ng storage and

= treatment _increasing pumping capacity or separating combined sewers.
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TABLE 3.4: ALTERNATIVE BEST MANAGEMENT PRACTICES

Soft BMPs

Site Planmng .

Fisheries and Wildlife Habitat Protectlon

‘Wetlands Creation

Groundwater and Baseﬂow Protectlon
- Reforestation

Urban Retrofitting

Natural Channel Design :

Erosion and Sediment Control Techmques Dunng Construction
_Conservation Measures
* Vegetative Measures

Hard BMPs
' Détehtion/Retention Ponds
infiltration Facilities
Oil/Grit, Separators
Filter Strips

Vegetated Swales




In summary, the focus of the ongoing programs has been to reduce constraints - or
environmental impacts associated with the combined or sanitary systems. Furthermore, a
majority. of the proposed programs involve the construction of works to control the impact
- as opposed. to preventing the problem (several municipalities are, however, implementing
prlot source control programs)

Consistent with the approach throughout this document the overall approach should include
both prevention and control measures. Furthermore; based on the findings of several other
studies recently completed in Ontario, considerable emphasis must be placed on reducing
pollutant loadings associated with. stormwater runoff. The importance of reducing
- stormwater runoff loadings may be demonstrated by comparing the concentrations as
: provrded in Table 3.5.

The average concentrations for storm sewer effluents, combined sewer overflows and WPCP

effluents for various constituents are provided. The WPCP effluent concentrations, as

provided, are averages from the Region of Niagara plants and the Ashbridges Bay plant in

the Clty of Toronto. The storm sewer effluent and combined sewer overflow values are

- averages from a number of monitoring locations within Metropohtan Toronto. The
following conclusions may be drawn from’ thrs table: -

* - efﬂuent concentratlons from comblned sewers are similar to those from
storm sewers; and :

o effluents from combined and storm sewers generally, for vanous
parameters, exceed those from WPCP efﬂuents

When flow volumes are also cons1dered the importance of storm sewer efﬂuents become
more evident as:

e storm sewer discharge volumes generally exceed by at least an order of
magnitude, combined or sanitary overflows; and

~ e storm- sewer discharges are similar in magnitude to WPCP effluent
discharges (assyming equal servicing areas).

The above comparisons are illustrative in nature. The general intent of the conclusions
" have, however, been shown in other studies (TAWMS, 1986; St. Catharines PCP; MOE, .
.1989) and would strongly suggest that- -pollutant loadings from storm sewers may well be
the single largest source of a majority of the pollutants to the receiving ‘body of water.

3.2.7 Recommended Strategy and Approx1mate Costs
Deﬁmng a recommended strategy and assocrated costs wrll require considerably more
information and analysis. The information provided herein should, therefore be taken in

its. proper context, i.e., preliminary, based on a limited database with emphasis on the
ﬁndmgs of other studres external to the Niagara Regron and the authors’ own expenences
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TABLE 3.5

EFFLUENTS, CSOs AND WPCP EFFLUENTS

C, COMPARISON OF CONCENTRATIONS FOR STORM SEWER

~.Mercury (ug/L)

0.081

PWQO Observed , Observed
Aquatic Life  Concentration Observed - Concentration
. - (Drinking Storm Sewer  Concentration WPCP -
Parameter Water) Effluents CSOs Effluent
Fecal Coliforms (CNT/dL) - 10,000-16E6  30,000-10E6 10-10E5
Suspended Solids (mg/L) 25% 87-188 85-156 13-19
Total Phosphorus (mg/L) 0.03 0.30.7 0.40.8 -0.48-0.75
Total Iron (mg/L) = 0.3 2.7-1.2 3.1-7.6 1724
Nitrate (mg/L) (10) 1.1-2.1 0.16-1.7 0.35-0.39
- Aluminum (mg/L) - 1.2-2.5 1.1-1.9 0.098-0.41
Arsenic (mg/L) 0.1 0.001 - 0.001 <0.001
Benzo(a)anthracene (ng/L) - 249 . 261 <1.0 -
Benzo(a)pyrene (ng/L) - 320 277 -
Benzo(b)fluoranthene (ng/L) - 553 557 -
Benzo(k)fluoranthene (ng/L) . - 570 334 -
Alphachlordane (ng/L) 60 0.68 0.49 -
Chrysene (ng/L) - : - 333 482 3.0
DDT and Metabolites (ng/L) 3.0 - 1.09 1.11 -
Dieldrin (ng/L) 1.0 0.80 - 0.57 -
Hexachlorobenzene (ng/L) - 6.5 0.32° - 0.36 4.0
Lead (mg/L) - 0.025%* 10.046 0.063 0.019
0.2 0.05 0.1

*  RAP suggested value.

** For high alkalinity water.



o The reoommended strategy is prov1ded in Table 3.6. An overview of the strategy and the
assumptrons which were made 1s glven below. ' ‘

The pollutron preventron source control measures (Item 1) apply to all urban sources, and -
include source control measures on private: property. The estimates were obtained, in part,
-~ from discussions with various municipal staff members from the Region and from other
. "documents (North Bay, Hamxlton and Toronto PCPs). : '

The pollution control measures - Municipal Infrastruc'ture (Item 2) - include measures -

defined in existing documents produced for the. municipalities, as well as those descnbed

* by municipal representatives for areas where studies have not been completed (i.e. Nlagara ,
Falls and Welland). In cases where studies were not complete ballpark estimates based on-.

conversatrons with staff were obtained. . ‘

_ The pollutron control measures - WPCP (Item 3) - include proposed works at the WPCP

* which are required to store and treat flows that, as.a result of upgradmg the municipal

infrastructure (sewer system or WPCP), w111 significantly reduce overflows. The estlmate
is based on the followmg

reduction of overflows to two per year;
. WPCP expansion costs of $5 million per mgd;
®  an estimate, based onexisting studies and data, of overflow volumes within
the sewer system and at the WPCPs. -

“The pollution prevention and control - Ex1stmg Areas (Item 4) - assumes that the measures
as described in Table 3.4, would be carried out. It is assumed that the proposed measures

. would be implemented as redevelopment occurs or as infrastructure is replaced. It should

- be acknowledged that this time frame is considerable (i. e., 50 to 100 years). A unit cost
of $150,000 per. hectare of urban area was used to estabhsh the estimate. This value was
~ based on oné previous study (MOE 1989) and an ongomg demonstratlon project w1th1n the:
Town of Markham.

. It should be’ emphasrzed that the feasxbrllty of successfully 1mplement1ng Best Management'
Practrces as redevelopment occurs or-in a retroﬁt situation has not been proven.

Item 5 Pollutron Preventron and Control ‘Measures for Future Urban Areas - is similar to

- Item 4, with the exception that it has been assumed that the cost would be the responsibility
_of the land developer group :
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TABLE 3.6 RECOMMENDED STRATEGY

- and Control - Future
*Urban Areas- '

~as redevelopment occurs

: ) Cost .
Item Description . (millions)
Pollution Prevention- Includes public education, spill 5
- Source Control - _prevention and water conservation,
. General - re51dent1al programs
Pollution Control - Includes programs to reduce infiltration/ - 300
Municipal Infrastructure inflow, upgrade existing system reduce
— ' overflows '
Pollution' Control . Additional cost required at the treatment 50
~'WPCP Storage - - plant to store and treat flows as a result
‘Treatment of upgraded infrastructure
~ Pollution Prevention Long-term measures as descnbed in Table 3. 3 3, 300
and Control - Existing as redevelopment occurs ‘
~ Urban Areas
‘Pollution Prevention | AMeasures as described in Item 6, Table 3. 3 2 NC

NC = Not costed as itis assumed cost would be the responsibility of the developers.



'32.8 'Conclusions
Based on the 1nformat10n provrded for thrs sectron the followrng conclusrons may be drawn:

e the recommended strategy, as presented should be considered to be -
preliminary in nature, and is intended to provide direction as to the
: -approach that may be taken to reduce toxrc and other pollutant loadings to
, the receiving bodies of water; '
¢ the major sourcé of toxic loadings is lrkely to be stormwater runoff (as '
 opposed to combined or sanitary overflows); 4 :
* a majority of the efforts by the municipalities to date has been focused on
" reducing infiltration/inflow, minimizing combined and sanitary overflows;,
. limiting the frequency and severity of basement ﬂoodrng, and removing
, capacity constraints within the system; :
~® the recommended strategy, as outlined in this document 1ncludes both
~ pollution preventron and .control measures, and addresses storm sewer
discharges, as well as combined and sanitary overflows; and
. the cost estimates, as provided, should, as a whole, be considered to be
' ballpark estimates. The total estrmated cost 1s $6OO mrllron

33 " Mumcrpal Water Pollutlon Control Plants
331 ’Idenuﬁcatron of Sources

There are six (6) mumcrpal water pollutron control plant (WPCP) point source drscharges

* within the Ontario Niagara River drainage basin. These were identified prevrously in the

~ Phase I Report (Options for the Remediation of Environmental Problems in the Niagara

- River (Ontario) Area of Concern - Phase I: Preliminary- Identification of Remedral Optrons _
dated August 1991) and elsewhere and are summarrzed bneﬂy in Table 3.7.

~ The purpose of mumcrpal WPCPs is to provrde end-of- prpe treatment of sewage in order ‘
* to protect the water quality of receiving -bodies of water. These facilities provide a high

~level of treatment of the conventional wastewater characteristics which include suspended

solids (SS), oil and grease (O&G) and other brodegradable compounds as measured by the
' ﬁve -day biochemical oxygen demand (BOD;,). As such, WPCPs are not the source of
_contaminant discharges: to the Niagara River Area (Ontario) of Concern but rather the
conduit through which contaminants recalcitrant to treatment (assuming they do not bypass
'secondary treatment at the plant) from numerous sources throughout the various collection
_ systems are drscharged to the environment. :

The regronally owned and operated WPCPs have been desrgned and constructed- prrmanly
‘to meet the wastewater disposal needs of the public. As.shown in Table 3.7, treatment
capacrty is distributed according to population. The total rated treatment capacity of the
' WPCPs listed-in the table is approxrmately 150,000 m*d. This capacity serves a res1dent1al '
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" TABLE 3.7: .

' WATER POLLUTION CONTROL PLANTS
- Flow ~
" Record of Elow* - , L ’ ~ Estimated Priority
' (1991 Maximum Month) Record* Est. 1990° - *° Est. 1990° Pollutant Discharges®
Treatment Capacity ' . — of Plant Population Per Capita (1981-1989 excluding 1985)
. . ‘Average -~ Maximum By-Pass . Served Flow Toxics
WPCP m’/d % Total m’/d T omid 1991) (Lpcpd) kg % Discharges
_ Fort Erie 24,500 164 - 17,770 44,205 No 13,765 1,110 425,500 ' 42.8  Significant
Stevensville- . 1,470 10 1,040 NIA ‘No~ 1,500 560. N/A - Unknown -
Douglastown . o o ' ' C ‘ (non-
Lagoons significant)
Welland 54,550 . 36.4 47,739 114,956 No 47,205 830 112,000 202 Significant
Port Robinson 41 03 289 . 359 No_- N/A N/A N/A -~ Unknown
Lagoons ‘ e ' ’ - ’
Niagara Falls 68,200 .  45.6 56,950' 159,110 ' Yes 67,835 950 +22,000 37.0  Significant
Queenston 500 03 259 722 Noo .~ N/A N/A N/A - “Unknown

! Based on annual average day (also see Note 4).

2'Based on maximum day of the year (also see Note 4).
3 MOE Update Report, Reduction of Toxic Chermcals from Ontano Pomt Sources Dlschargmg to the Nlagara River, 1988, December 1989
* 4 Based on 1991 UMIS data sheets.
5 Based on draft report on the 1990 Discharges from Mumcxpal Sewage Treatment Plants in Ontano, Vol. II, December 1991.

N/A Data not avallable



population of approximately" _1'_30,300 (excluding the Port. Robinson and Quecn'sion WPCP
-service areas). : . '

To a lesser extent, municipal WPCPs provide a predefined level of service to other
- wastewater generators (e.g., industrial, commercial, institutional, etc.) of measurable

" importance. The level of service has in the more recent past, been tied to the existing

Sewer Use By-Law (3308-83) and related agreements between the Region and various
"dischargers" which define "allowable" discharges. ) : :

-3.3.1.1  Evidence of Toxic SubstanCes in WPCP Effluents

The rankings under the Toxics Discharges column of Table 3.7 categorize the various
discharges by their relative importance as defined in the Niagara River Toxics Management
Plan (NRTMP) reviews of discharges from the early to mid 1980’s and as updated in the
Draft Stage I Report (Remedial Action Plan For The Niagara River (Ontario) Area of
- Concern - Draft 09, dated 13 January 1992). This ranking identifies three of the WPCPs -
as "Significant™ contributors to toxics discharges. The remaining three are categorized as
either "Non-significant" or "Unknown" where there are insufficient data. More current data
- are being compiled and are not available for review at this time.

The existing database of information compiled on the chara'cteristics of municipal sewage

in the Niagara region has clearly shown the presence of toxic substances in the effluents of

local municipal WPCPs (Update Report; Reduction of Toxic Chemicals from Ontario Point

Sources Discharging to the Niagara River, 1988, December 1989). These public owned

 facilities were ofig’ina‘lly designed to treat wastewater containing conventional contaminants.
This is not a problem unique to the Niagara region. ' :

The work carried out and in progress by the NRTMP to quantify toxics loadings to the
‘Niagara' River has demonstrated qualitatively that relative loadings (discharges to the
environment) from the municipal WPCPs have declined through the 1980s. Unfortunately,
more recent data from ongoing intensive monitoring by the MOE are not currently available
for review. In any event, a declining trend is very encouraging as it may be used to infer
that public awareness of environmental issues has increased. In this context, domestic
- sanitary contributions of toxic materials to the sewer can be measurably significant and may

- play a key role in the evaluation of site specific remedial actions at facilities where industrial -
_ discharges to sewer are insignificant. - - : : ' o .

Wastewater discharges to municipal sewer systems from industrial activity plays a
significant role in the presence of specific toxic substances conveyed to the municipal
WPCP, regardless of how vigilant the existing monitoring program may be. Any reduction
in industrial activity or changes in discharge practices within the sewer-sheds of the
‘municipal systems within the study area may have contributed to the apparent reductions or
increases of toxic contaminant discharges observed over the past decade of monitoring.
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_ 3.3,2. ' Review of Sources

~ This subsection describes in brief the existing municipal WPCPs, recent plant performance
information, comments regarding current MOE Certificate of Approval (C of A) and
presents remarks on toxic discharges.

3.3.2_.1 - Fort Er_ie WPCP_ A

The Fort Erie (Anger Ave) WPCP provides extended aeration activated sludge wastewater
treatment since modifications at the plant were completed December 1989. The modified
plant has a rated secondary treatment capacity of 24,500 m*/d and a peak hydraulic capacrty
of 49,000 m%/ d

During extreme storm water flows, the old plant (pre-1989) can be brought into service to
provide supplemental primary treatment (e.g., screening and sedimentation followed by
chlorination) for flow in excess of 49,000 m?/d. In theory, this configuration provides at
a very minimum secondary treated effluent with some primary treated WPCP effluent of - -
"lower" quality during operating periods of extieme flows. The use of the old plant facility
s at the discretion of operating staff. : .

| “The operating objective is to meet the current MOE C of A limits (C of A No. 3-2140-87-
886 dated January 1988) The limits are as follows:

Non-Compliance

' : Effluent - Concentration Loadings at
Effluent Parameters . - Objective Limits Capacity (2)
BOD;, . ,. . 1Smg/L 25 mg/L - 367.5 kg/d
Suspended Solids : 15 mg/L "~ - 25 mg/L - 367.5 kg/d
Total Phosphorus N 1.0 mg/L 1.0 mg/L - 24.5kg/d

Chlorine Residual (1) - 05mg/L - 12.25 kg/d
‘Faecal Coliform (1) - 200 0rg/100 mL - . - L -

(1) During chlorination season orlly
(2) Based on efﬂuent Ob_]eCtIVCS loadings not mcluded in C of A.

: Accordmg to the 1991 Mumcrpal Utrhty Monitoring Program (UMIS) data, the plant was
in compliance w1th the Cof A.

Supplemental .analyses of composite samples for total ammonium-nitrogen, total Kjeldhal
‘nitrogen, alkalinity and pH is also required by the C of A. The sample composites (24-
hour) are to be collected daily. However, not all samples are analyzed daily for the above
noted parameters. Momtonng for other contaminants (e.g., priority pollutants, 18
_contaminants of concern, etc.) is not part of the plant momtorrng and reportrng strpulated
by the C of A.
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- The design capacity of the plant and hence its treatment potential is not expected to be
realized until the Parkway pumping station is modified to increase pumping capacity. As
shown in Table 3.7, based on 1991 UMIS data sheets, the average daily flow to the plant -
during the maximum flow month of 1991 was 17,770 m*d. The maximum day for the
same month was 44,205 m*/d, approximately 90 percent of the peak hydraulic capacity of
the modified plant. According to operating records for the same period, the old plant was
_ not brought into service. There was no record of plant by-pass in the UMIS data.

- The currently available database of priority pollutant loadings (discharges) to the Niagara.

" River from this plant predate the 1989 modification of the plant to secondary treatment and

may no longer be representative of current effluent discharges. According to MOE records

~ for the period 1986-1989, contaminants of concern were detected in the plant effluent

including: chlordane, DDT and metabolites, dieldrin, hexachlorobenzene, lead, mercury and

tetrachloroethylene. With the exception of the period 1986-1988, the relative loadings

~ (discharges from this facility) have shown a general decline during the period of monitoring
from 1981-1989. . . : a o

3.3.2.2 - SievensVille-DougIastoWn Lagoons

The .Stevensville—Dougléstown Lagoons were put into service in 1983. The treatment

L facility consists of two unaerated facultative stabilization ponds covering an area of

approximately 9.7 hectares. Space is available at the site for future expansion of the facility
- to accommodate growth in the service area. The lagoons have a rated treatment capacity .
of 1,470 m*d and a peak hydraulic capacity of 2,940 m¥d. - ' S

The operating objective is to meet the current MOE Certificate of Approval (C of A) limits.

‘The limits identified in the draft 1990 UMIS report summary (Report on the 1990
Discharges from Municipal Sewage Treatment. Plants in Ontario, Volume 2, December
1991, Draft) are as follows: B

Non-Compliance * Loadings at

Effluent Parameters _ - Concentration Limits _ -Capacity (1)
BOD, = | 30 mg/L 441 kg/d

Suspended Solids = - 40 mg/L S 58.8 kg/d.
Total Phosphorus - N.A. -

‘Chlorine Residual L } - L
-~ Faecal Coliform : _ - -

(1) Loadings riot included in C of A,
, Aécording to the 1991 UMIS data, thé facility was in compliance with the C of A.
- "Monitoring for other contaminants (e.g., priority pollutants, 18 contaminants of concern, |

' etc.) is not part of the plant monitoring and reporting stipulated by the C of A.
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.As shown in Table 3.7, based on 1991 UMIS data sheets, the average daily flow to ‘the

lagoons during the maximum flow month of 1991 was 1,041 m’/d. This is approximately
" 35 percent of the peak hydraulic capacity of the lagoons. The maximum day for the same
-month was not recorded probably because the facility is not monitored on a daily basis.

According to the Draft Stage I RAP report (January 1992), this facility is not considered a
significant point source to the Niagara River if NRTMP criteria are applied. However,
according to MOE records for the period 1986-1989, contaminants of concern were detected

- . in the. lagoon effluent including: arsenic, chlordane, DDT and metabolites, lead and

mercury. It is not known whether relative loadings (discharges from this facility) have
- shown a general decline during the period of monitoring from 1986-1989.

3.3.2.3 Welland WPCP

The Welland WPCP provides the most advanced level of wastewater treatment of the
" municipal facilities currently operating in the study area. Treatment consists of conventional
activated sludge treatment including nitrification capability followed by effluent filtration
(tertiary treatment). The current plant configuration has been operating since modifications
at the plant were completed and brought on-line December 1990. :

"The plant has a rated secondary treatment capacity of 54 550 m*/d and a peak hydrauhc

capacity of approximately 136,200 m*d. Flows in excess of 54,550 m%d and up to
approximately 68,000 m*/d receive primary treatment followed by effluent filtration. Flow
in excess of approximately 68,000 m*/d receive primary treatment only. In theory, this.
configuration provides at a very minimum a blend of secondary treated effluent with some
primary treated filtered effluent and some primary treated unfiltered efﬂuent of "lower"
quahty during operating penods of extreme flows. -

The operating objective is to meet or exceed the current MOE C of A limits (C of A No.
3-1932-86-887 dated February 1988). The limits are as follows:

: L : Non-Compliance - Loadings at
Effluent Parameters o Concentration Limits -Capacity (2)
BOD; S o - 25 mg/L ... 1,364 kg/d
Suspended Solids o ' o 25 mg/L 1,364 kg/d
Total Phosphorus ' 1.0 mg/L 55 kg/d

" Total Ammonium-Nitrogen varies with flow and month’ -
_ ' . (8 to 25 mg/L) '
Total Kjeldhal-N . , | ~ varies with flow and month -
o (13 to 30 mg/L) :
Chlorine Residual (1) - 0.5 mg/L ' 27 kg/d
. Faecal Coliform (1) : 200 org/100 mL : -

(1) ‘During chlorination season only.
(2). _L_Oadings not included in C of A.
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Accordmg to the 1991 UMIS data, the plant may have exceeded total ammonium mtrogen
. limits as set in the C of A durmg at least one month of operatxon

~* ‘Supplemental analyses of composite samples for n1tr1te and nitrate nitrogen,. alkalinity and

* pH is also required by the C of A. The C of A does not specify the daily collection of.
sample composites (24-hour). Samples are routinely collected by plant operating staff to
. ensure adequate data is acquired to operate the plant. However, not all samples are
analyzed daily for the previously noted- parameters. Monitoring for other contaminants
(e.g., priority pollutants 18 contaminants of concern, etc) is not part of the plant
; momtormg and reportmg stipulated by the C of A. :

A$ shown in Table 3.7, based on 1991 'UMIS data sheets, the average darly flow to the plant

during the maximum ﬂow month of 1991 was 47,739 m3/d The maximum day for the
same month was 114 956 m*/d, approximately 84 percent of the peak hydraulic capacrty of .
the plant. There ‘Was no record of plant by-pass in the UMIS data. -

The currently avallable database of pnonty pollutant loadmgs (dlscharges) to the Welland.

-~ River from this plant predate the.1989/1990 modification of the plant to improve primary

treatment -and provide effluent filtration and may no longer be representative of current
effluent discharges. According to MOE records for the period 1986-1989, contaminants of
concern were detected in the plant effluent including: hexachlorobenzene, lead, mercury and
:tetrachloroethylene The relative loadings (discharges from this facrhty) have not shown a
general declme durmg the perlod of momtormg from 1981-1989, pamcularly from 1984 to
1989. - : , .

.3;3.2.4 o Port Robinson Lagoons'

.The Port Robmson Lagoons were put into service in 1989 The treatment facxhty consists
of a single aerated (using two floating mechanically aspirated derators) lagoon with a volume
'of 2,384 m? followed by two unaerated facultative stabilization ponds covering an area of -
'approx1mately 2.5 hectares. There: appears to be additional land at the site for future
expansion of the facility. The lagoons have a rated treatment capacity of 441 m*/d and a
peak hydraulic capacity of 710 m*/d (based on the capacny of one of two sewage pumps m
the raw sewage pumpmg station).

o The operatmg obJectlve is to meet the current MOE C of A 11m1ts (C ‘of A No 3 0347 88-
006 dated May 1988) The 11m1ts are as follows : .
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Non-Compliance Concentration Limits

‘ . Monthly Average Monthly Average | Loadihgs at
Effluent Parameters - (four samples) -  (single sample) Capacity (1)
'BOD; - 25 mg/L 40 mg/L Cilkg/d
- Suspended Solids . 25 mg/L 40 mg/L 11 kg/d
‘Total Phosphorus ’ ' N.A. - -

Chlorine Residual . o - S - S e
Faecal Coliform , - - - L

- ) Based on monthly average; loadings not included in C of A.
" Accordmg to the 1991 UMIS data, the fac111ty was in comphance with the C of A.

Monitoring for other contaminants (e:g., priority pollutants 18 contaminants of concern,
etc.) is not part of the plant nmonitoring and reportmg stipulated by the C of A.

As shown in Table 3.7, based on 1991. UMIS data sheets, the average darly flow to the
lagoons during the maximum flow month of 1991 was 289 m3/d This is approx1mately 66
percent; of the rated treatment capacity of the aerated lagoon The maximum day for the
same month was 359 m3/d '

Accordmg to the Draft Stage I report (January 1992), this facility is not expected to be a
- significant point source to the Niagara River if NRTC criteria are applied. At the present
time, the MOE is compiling information to determine if contaminants of concern are present
in the treated lagoon effluent. This data is not currently available for review. -

13325 Niagara Fails WPCP

The Nlagara Falls (Stamford) WPCP is the largest mumc1pa1 fac111ty within the study area.

- The current plant configuration has been in operation since 1985 and consists of primary

(screening and sedimentation) treatment followed .by secondary treatment (35 rotating

biological contactors - RBCs). According to the Draft Stage I report (January 1992), the

RBC systent was not designed to provide complete secondary treatment for the entlre waste
stream for the whole operating: year ' :

The RBC 'secondary treatment system has a rated hydrauhc capacxty of approximately
100,000 m*/d. The peak hydraulic capacity of the plant is approximately 136,000 m*d. '
While different operating. schemes for secondary. treatment are used.to deal with flow
variations and bypassing during the year, flow in excess of approximately 68,200 m?/d
receives primary treatment only. In theory, this conﬁguratxon provides at a very- minimum-
a blend of secondary treated effluent with some pnmary treated efﬁuent of "lower" quality

" during operatmg penods of extreme flows.
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The operatlng obJecnve is to meet the current MOE C of A limits (C of A No 3-0089-84-
: 006 dated May 1984) The 11m1ts are as follows:

Effluent =~ Loadings at -

‘Effluent Parameters . | _ ' . Concentration Capacity (2)
BOD; - .  OmgL 2730 kg/d
Suspended Solids - - 30mg/L - B - 2050 kg/d
- Total Phosphorus o _ 1L.Omg/L ’ 68 kg/d
Chlorine Residual (1) S Not stated -

(D Dunng chlormatlon season only
(2 Based on secondary treatment capacity of 68,200 m%/

Accordmg to the 1991 UMIS data the plant was in comphance w1th the Cof A.

Supplemental analyses of comp051te samples for total ammonium- nitrogen, total Kjeldhal '

nitrogen, alkalinity and pH is also carried out but not stipulated in' the above mentioned C

of A. -Sample composites (24- -hour) are collected” dzuly However, not all samples are-

" analyzed daily for the above noted parameters. - Monitoring for other contaminants (e.g.,

priority pollutants, 18 contaminants of concern, etc. ) is.not part of the plant monitoring and
reportmg st1pu1ated by the C of A.

As shown in Table 3.7, based on 1991 UMIS data sheets, the annual average da11y flow to
' the plant during 1991 was 56,950 m’/d. The maximum day for the same year was 159,110
m’/d, greater than the approximate peak hydraulic capacity of the plant. There was record
of both plant by-passes (untreated raw sewage) and 1n-p1ant secondary by-passes in the
UMIS data sheets. : :

4 Some of the currently available database of priority pollutant loadings (discharges) to the
. - Queenston- Chlppawa ‘Power Canal from this plant predate the 1984/1985 modification of
~ the plant to increase primary treatment capablhty and prov1de secondary effluent treatment
- for most flows. Therefore, data compiled prior to 1985 may no longer be representative
~of current effluent discharges. According to MOE records for the period 1986-1989,
contaminants of concern were detected in the plant effluent including: dieldrin,
hexachlorobenzene, mercury, PCB and tetrachloroethylene. ~The relative loadings
(discharges from this facility) have shown a general decline during the period of monitoring -
from 1981- 1989 particularly from 1986 to 1989 after secondary treatment was brought on-.
line. ' : : -
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3.3.2.6 Queenston 'WPCP'

The Queenston WPCP prov1des extended aeration actu/ated sludge treatment. The facility
was recently commissioned. - The plant has a rated secondary treatment capacity of 500 m’/d
and a peak hydraulic capacity of approxxmately 1,700 m*/d.

The operatmg obJect1ve is to meet the current MOE Certificate of Approval (C of A) limits-
(C of A No. 3-1524-87-896 dated May 1989). The limits are as follows:

Non-Compliance

L . Effluent Concentration Loadings at
Effluent Parameters ~ Objective © Limits Capacity (2)
- BOD; , 15 mg/L " 25mg/L 7.5 kg/d
Suspended Solids . 15 mg/L - 25 mg/L . 7.5 kg/d
Total Phosphorus _ -N.A. - -
Chlorine Residual (1) Not stated » .- ’ : -
Faecal Coliform 1) _ - 200 org/lOO mL - - -

(D During chlonnatmn season only
(@) Loadmgs not mcluded in C of A

Accordmg to the 1991 UMIS data, the plant was in complrance with the Cc of A.

o Supplemental analyses of composite samples for total ammomum-mtrogen total Kjeldhal

nitrogen, total phosphorus, nitrite and nitrate nitrogen, alkalinity, chlorides and conductivity
is also required by the C of A. The sample composites (24-hour) must be collected on a
weekly basis. Additional weekly grab samples are collected for the determination of total
coliforms and faecal coliforms. Monitoring for other contaminants (e.g., priority pollutants,
18 contaminants of concern, etc.) is not part of the plant monitoring and reportmg snpulated
by the C of A. L ‘

As shown in Table 3.7, based on 1991 UMIS data sheets, the average daily flow to the plant

during the maximum flow month of 1991 was 259 m*/d. The maximum day for the same

month was 722 m’/d, approximately 42 percent of the peak hydraulic capacity of the
modified plant. There was no record of plant by-pass in the ‘UMIS data.

Accordi_ng to the Draft Stage I report .(January 1992), this facility is not expected to be a
significant point source to the Niagara River if NRTC criteria are applied. At the present
‘time, the MOE is compiling information to determine if contaminants of concern are present
in the treated effluent. - This data is not currently available for review. '

3.32.7 Relative Importanee of Sources

The relatrve importance of WPCP sources of loadings to the env1ronment can be assessed
from the perspectlve of total loadings. While Table 3.7 lists estimates of the total quantities
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of priority pollutants or toxics from each of the maJor plants, these estimates are probably
not represeritative of present-day loadings from the Welland and Fort Erie plants due to
- recent plant expansions and improvements that have been made. Since the Niagara Falls
plant has not been upgraded, the estimates shown can be considered reasonably
representative of existing conditions, and this plant is now probably the most significant
- source of toxic loadings from WPCPs within the AOC. "The Niagara Falls plant is also the
most significant WPCP source of conventional contaminants, based on the size of the
population served and on the fact that plant by-passes of untreated or partially treated
sewage occur at some frequency Therefore, from the standpoint of total contaminant
loadings, improvements in sewage treatment are most needed at the Niagara Falls plant
within the AOC. :

The Welland WPCP discharges to the Welland River, while the other two larger plants
- discharge to the Niagara River. The Niagara River is much larger than the Welland and
is more able to assimilate waste discharges without significant water quality impairment.
This is particularly true for conventional contaminants (nutrients, BOD, TSS, etc.) which
are non-persistent and relatively non-:toxic. - Thus, poor performance by the Welland plant

. is more likely to result in significant impacts. than is poor performance by the Fort Erie or

- Niagara Falls plants. The fact that mcomplete treatment occurs from time-to-time,
depending on flows, indicates that further improvements at the plant or Wlthll’l the
mfrastructure may be reqmred to cope w1th higher flow conditions. ’

333 MOE Cemﬁcates of Approval
3.3.3.1 Comphance

As summariz'ed in the previous review of the municipal WP'CPs all facilities were observed
-to be in compliance with limits established in existing C of As for the majonty of the year
. This is based on a review' of the draft 1991 UMIS reports.

The Cof As of the mun1c1pal WPCPs do not place llmlts on dlscharge of toxms of concern.

- Compliance is based solely on ‘conventional parameters including biochemical oxygen
demand, suspended solids, phosphorus and nitrogen. Further qualification of the limits
- established by the C of As is related to the age and complexxty of the plant and the dilution
,capac1ty of the receiving body of water.

3332 Momtonng for Compliance

The monitoring for C of A compliance is carried out regularly by Regional Municipality of
- Niagara operating staff at each treatment facility in accordance with the C of A.  Routine
sample analyses (not inclusive of all parameters stipulated in the C of A) are carried out at
most but not all WPCPs, the Niagara Regional laboratory and the MOE laboratory. Sample
splitting and verification of results are common practice. The results of these analyses are
~ at-times subject to careful review between Niagara Reglon and MOE staff
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As noted in the previous review of the municipal WPCPs, existing C of As do not require
~-analyses of plant effluent samples for parameters stipulated in the C of A on a daily basis.
This represents a weakness in ascertaining the “actual” compliance of the WPCP. To
illustrate this point, based on the 1991 UMIS data sheets, the Niagara Falls WPCP reported
average monthly final effluent BODy concentrations from a total of 131 samples for the
entire year (1991). This represents less than 40 percent of the operating year. Considering:
the documented frequency of bypasses at this plant, it would seem that more frequent
performance - "excursions” would be reported if effluent sample selecnon was not at the
discretion of the operating staff. .

The Mumclpal Utility Mdnitoring Program (UMIS) requires all facilities to report total
flows, bypass flows, raw sewage and final effluent parameters and disinfection. The reports
are submitted on a monthly basis. These reports are reviewed by MOE staff during the
operating year to verify facility compliance with the C of A. In addition, the C of A
specifies that an annual report be prepared and submitted to the MOE covering 12 months -
of facility operation. The combined information is used to assess facility compliance.”

3.3;4 - Screening of Options

There are two major areas which impact on the operation of the WPCPs and thus on the
types of remedial actions which may be proven to be beneficial. These are defined as those
factors which are either external or internal to the WPCP. '

- The external factors, discussed in more detail in supplementary sections, can generally be
-classified as follows:

sewer inflow/infiltration (I/I) as a result of infrastructure deficiencies;
implementation, compliance momtonng and enforcement of Sewer Use
and applicable By-laws;

e  sources of industrial wastewater and level of pretreatment af apphcable), '
‘combined sewerage; and '
municipal mamtenance practices.

The internal factors which are addressed in some deta11 in this and the following subsectlon
~can generally be classified as follows:

o faci_lity operation;
- facility reserve capacity
- flow by-passing
- operating philosophy
-~ performance objectives
- sampling and analysis
- operating contingencies
- budgets
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. operatmg staff; and

- training

© - .- “technology transfer
- continuing education
- number of staff -
- budgets .

* facility maintenance;
- - maintenance program
- . equipment '
- housekeeping -
- scheduling
- budgets

“In the rev1ew of the six mumclpal WPCPs con51derable work has been carried out over the
. past few years to improve the quality of effluent discharges to the Nlagara River,
particularly at the Fort Erie and Welland WPCPs. Unfortunately, the gains realized with
 these improvements are being compromised due to documented ‘infrastructure deficiencies
_ which are implicated as the major cause of sewer infiltration/inflow (I/I) and the resulting
~ large percapita flows, shown in Table 3.7, ‘being experienced at the larger WPCPs. “These
- WPCPs were not designed to provide an adequate level of secondary and tertiary treatment
to accomodate historical wet-weather flows and frequently must by-pass treatment to pass
the excess inflows. From both a pollutlon prevennon and pollutlon control perSpectlve this
' madequacy is unde51rab1e : ,

. In’ the context of - dealmg with toxic contammants (pnonty pollutants), con31derable
- knowledge and experience has been accumulated over the past several years clearly
demonstrating effectual treatment of toxic substances using biological treatment processes.
Biological treatment systems, primarily activated sludge systems, have been. proven to be
adaptable in the treatment of toxic organic substances and can generally be shown to have
" economic advantage over other forms of treatment (Gaudy et. al., 1988). In general this
research has shown that biological systems are capable of’ degradmg many of the toxic
“organic compounds found in municipal sewage which are usually,” but not exclusively
attributed to industrial discharges: to sewer. Most recent research suggests that many
toxicants can be metabolized after prolonged acclimatization of the treatment system. The
acclimatization process is not necessarily achieved without cost in that there may continue
to be some biological 1nh1b1t10n resulting . in sub -optimal treatment of conventional
' contammants ‘ : : :

Operational_probléms at WPCP nét designed to accommodate and vt’reat wet-weather flows
dueto I/I can often disrupt the biological activity of the WPCP and theoretically upset the
process. Acclimatization may under extreme conditions be adversely affected.

In all p'racticalrity, it is virtually 'impossible 0. elimiriate undesxrable fugxtive discharges to
the mumclpal collection ‘system(s); partlcularly from the urban populauon in general and
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TABLE 3.8:

SCREENING OF PRELIMINARY OPT IONS FOR MUNICIPAL WPCPs.

Evaluation-Considerations .
’ Operation
and’
Level of - : * Mainienance  Overall '
Category Option Improvement - Feasibility Cost Effort _ Rating  Comments/Specifics
GENERAL .
- Process Aulomation o e $s e A Computerize control.systems.
Operator Training (&) L B S -0 A Improve operator training and knowledge.
- Process Optimization S] L4 S (S] B Assess chemical aids, operating modes and practises; improvements
’ : . can be substantial if plant capacmcs not hmmng
. Certificate of Approval o . L S . 0 A Revise existing C of As.
Monitoring’ @] K $$ e - A Develop improved monitoring program; not a solution in itse!f but
’ ‘ used to identify need for remediation.
Communication S] [ ] $ @] A Improve repomng/commumcauons between Region and MOE
Sewer-use By-law Enforcement o [ $$ S] A Ensure dischargescomply with permittedloadings. Can significantly.
: reduce loadings if violations frequently occur.
PHYSICAL/CHEMICAL TREATMENT _ . .
Primary Treatment Expansion (S] (S] $$ O B Improve screening, degritting, sedimentation where required.
Equalization Storage - @ ] $s - S] A Install an or off-site storage for peak flow equalization. May be
' _—_ the cheapest option for dealing with excess flows.
Disinfection ) : e $$ "B Substitute chlorine based ‘disinfection with UV, ozone, etc.
BIOLOGICAL TREATMENT ) .
Secondary Treatment Expansion - [ ] L $$8 [ A Activated sludge treatment, other forms of biological treatment.
" Process Modiﬁcation'\- (o] o} $$ (S] B Site specific modifications to existing biological treatment systems.
TERTIARY TREATMENT : - S .
Temary Treatment Expansion . [ ] o $3S (] B Filtration, adsorption and other forms of advanced treatment; most
. e " effective once sccondary capacity meets demands. . ’
® high or good ranking $  relatively low cost
©  fair or modest ranking $$ moderate cost
O  poor or low ranking $3$$ relatively high cost
A recommended for implementation
B recommended for consideration if additional remedlahon is needed.
NA not applicable



from the many small unregulated commercial dischargers. This is especially critical since
most contaminants of concern are present at such low concentrations, the-only practical
approach to deal with these discharges is to stop them at source (pollution prevention).

Table 3.8 provides a screening of the general remedial option available for the three WPCPs
" identified as "Significant" contributors of toxic discharges. Options considered include those
that are already in_place, though they. may be inadequate, as'well as those which may be
considered in the future. Specific. controls and recommendations for retroﬁttmg these
WPCPs Tequire addmonal study beyond the scope of this work.

: The priority for remediation of WPCP sources is Judged to be at the Nlagara Fallsplantin =

terms of toxics loadings and the Welland plant in terms-of capacity improvements to reduce
secondary by-passes. These options can be achieved by increased WPCP capacity, -
provision for storage of excess sewage at high flow or improvements in infrastructure.

. 3. 3 5 - Evaluation of Altemat-ives

Site specrﬁc plant mod1ﬁcat10ns will most hkely be desrgned on the bas1s that WPCP
hydraulic and thus treatment capacity must be increased. This is usually the dominant
criteria in assessing the need for plant expansion to provide 1mproved treatment performance
and reliability. Historically, the low organic, concentration of municipal sewage in the
Niagara area as measured by raw sewage BOD; in combination with high per capita flows
(as shown in Table 3.7) are indicative of slgmﬁcant I/1.

Since WPCPs prov1de only end- of-plpe treatment, they are not the source of contaminants
of concern but rather the conduit through which these and other contaminants are discharged
to the Niagara River. The sewer use by-laws by themselves will not reliably lower the level
of contaminants in sewage unless steps are taken to enforce the by-law through vigilant and
: costly monltonng Monitoring for specific substances at strategic locations in the sewage
- collection system is in most cases necessary to detect the source(s) of most undesirable

‘contaminants. The practice of allowing sewage haulers to dlscharge "uncharacterized"
- sewage at individual WPCPs should be carefully examined. -

A thorough review of plant operations with the focus on operatin'g» staff, is a possible

approach to deal with plant performance inadequecies in the medium term. ° WPCP
operation and performance will ultimately deperid on these skilled individuals. A
..coordinated effort between MOE and the Regional Municipality of Niagara would be
con31dered a prudent step in the development of a plan to examine this important issue.

AProcess optimization can usually provide 1mproved WPCP performance and may yield
-Operational cost savings. However, this approach may not yield satlsfactory results if
_‘WPCP operations are plagued by physical plant 11m1tatrons or Operator dlfﬁcultles

Process modification and automauon are. v1ab1e alternatives in the short to medlum term.

In terms of the physical plant, this may involve the replacement or modification of existing -
. WPCP unit operations with newer technology. The most notable technological advance
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currently gaining more acceptance in Ontario involves the replacement of effluent.
chlorination with ultraviolet irradiation. UV disinfection virtually eliminates the formation
of chlorinated organics, most notably trihalomethanes, commonly associated with the
chlorination of effluents containing trace organics. From the perspective of operator and
local resident safety, UV disinfection offers many advantages over disinfection using
- chlorine gas.

The exiting plant C of As need to be upgraded to deal more specifically with sampling and
compliance objectives. Further reductions in allowable limits for conventional parameters
will put the onus on the Region to improve treatment performance at the plants. Process
-monitoring for comphance should be improved to ensure true compliance is being realized.
A potential spin-off of this process is further reductions of priority pollutants in the effluents
~of existing and "upgraded" plants. Improved reporting requirements and communications,

increased automated data collection and expedited availability of lab testing results would
. go a'long way to 1mprovmg current facmty operatlons

In the assessment of urban areas in Secuon 3.2, it was recommended that existing combmed
sewerage systems should not be separated.and that ultimately- all CSO flows would be

~ controlled and essentially routed back to the WPCPs. Since the existing’ infrastructures of

most of the areas associated with the Fort Erie, Welland and Niagara Falls WPCPs
contribute flows in excess of their respective capacities, and in order to meet the long term. .
objective of the Plan of "virtual elimination of toxic dlscharges" it may be necessary to
expand these treatment fac1ht1es The specifics of plant expansion is beyond the scope of
this study ‘

The cost to upgrade the Fort Ene Welland and Niagara Falls WPCPs to achieve full
secondary and tertiary- treatment of controlled wet-weather flows would piobably be in
‘between $50-150 million. The cost to upgrade the other three WPCPs would be
S1gn1ﬁcant1y less as they represent less than two percent of the combmed treatment capacity
of the six WPCPs rev1ewed in this report

3.4 | Industrlal Direct Dlscharges
"3.4.1 .‘ Idjcntiﬁ'cation of Sources .

Historically there have been 15 industrial facilities which discharge effluents directly within
the Ontario Niagara River drainage basin. These were identified previously in the Phase
I Report (August 1991) and elsewhere and are summarized briefly in Table 3.9. Industrial
discharges to sanitary sewer were briefly discussed in the previous section of the report
since they are not considered direct dischargers. It is appropriate to note that several of the
industries identified in Table 3.9 have sanitary sewer connectlons to some of the WPCPs
.1dent1ﬁed in the previous section.
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TABLE 3.9:

INDUSTRIES IDENTIFIED AS DIRECT DISCHARGERS

Upp‘er Niagara & Frenchman Creek

Canadian Oxy‘-Chémi'cal§ Ltd. N
' GNB Manufacturing of Cananda Ltd.
Fleet Manufacturing

 Diner’s Delite

-Welland River & Lyons Creek

Atlas Specialty Steels Division
Gencorp-Diversetech General
Stelco-Stelpipe Welland Tube Works

- Ford - Niagara Falls Glass Plant

'B.F. Goodrich Inc. - .

Cyanamid of Canada Limited, Welland Plant

Chippawa Creek/Power Canal (Niagara Falls Area)

Washington Mills-Electro Minerals-

Norton Company of Canada Ltd.
Washington Mills o o
Cyanamid of Canada Limited, Niagara Falls
(ceased operation in April 1992)

. Toxics |
‘Discharges

Minor
Minor!
Signiﬁ_cant
Minor!

Significant
Unknown
Non-significant
Non-significant
Minor
Significant

Minor -

Minor .

Non-significant-

- Significant

' No longer direct dis’c-harger.r



3.4.1.1  Evidence of Toxic Substances in Industrial Effluents

The rankmgs under the Toxics Drscha.rges column of Table 3.9 categonze the various
discharges by their relative importance as defined by the NRTC reviews of discharges from
the early to mid 1980’s and as updated in the Draft Stage I Report (Remedial Action Plan
For The Niagara River (Ontario) Area of Concern - Draft 09, dated 13 January 1992). This
- ranking identifies four of the facilities as "Significant" contributors of toxics discharges and
‘a further six as "Minor" contributors. The remaining five are categorized as either "Non-
significant" or "Unknown" where there are insufficient data.

. 342 Review of Sources |

In undertaking the followmg evaluatrons 1t must be recognized that the study team is
_unfamiliar with the engmeenng and operational intricacies of the individual industries

considered. Also, in most cases, the industries are in the planning or implementation stages . -

of new pollution reduction measures, either as required by the Ministry of the Environment
or under their own initiatives. Therefore .our approach to these evaluations is to focus on
“those solutions that appear to be most feasible and cost-effective based on discussion with
knowledgeable technical staff at the more significant industrial source facilities. To use a
more generic approach and identify other options that may appear feasible on the surface
- could ignore the remedial actions or feasibility work that have already been implemented.
Public input to remedial action planning by industry is more effective in the setting of
~environmental performance standards for industry than in the selection of remedial
‘alternatives for any specific facility, particularly since engineering feasibility work is
generally required. If remedial actions are ineffective in achieving objectives, as indicated
in effluent monitoring results, further action would then be appropriate.

In general, most of the industries have 1mplemented good control over releases of
conventional contaminants such as biochemical oxygen demand, oil and grease, nutrients
and suspended solids; therefore, this section focuses primarily on- remedial options that
would decrease toxics d1scharges

As a general option for all m’dustrial direct dischargers, it is recommended that effluents be-
periodically . monitored for the priority toxics targeted in the Niagara River Toxics
‘Management Plan. Results of this monitoring will identify the rieed for any further actions
and serve to track reductions in toxics loadings. All of the direct discharges with
~certificates of approval will be covered by MISA, so that monitoring should focus on those
toxics and conventional contaminants typically assoc1ated with each of the relevant industrial -

~ sectors.
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'3.4.2.1  Canadian-Oxy Chemicals Ltd.
Disch'arges & Evidence of Toxics:

" Canadian Oxy-Chémicals purchases approximately 330 m%d of water from the Region in

" the Town of Fort Erie. About 140 m%/d is non-contact cooling water which is discharged.

" to Frenchman Creek while the balance is contact process water and this is discharged to the
sanitary sewer leading to the Fort Erie (Anger Avenue) WPCP. : -

Thé plant; manufactures. phenol—fbrmaldéhyde resins, furfuryl alcohol—fomi?ldehyde_fesins
‘and ethylene bis-stearamide-wax. Monitoring of the cooling water flow has shown that
- phenolics (4AAP) can be present, but may be related: to .subsurface input rather than a
- process. source. R o ' S

Certificate of Approval .

The plant was built in 1970 and there is no C of A required for the cooling water discharge.
-Toxics Rédﬁction Approachés: |

. The flaker operation is reported to be the major source of cooling water use in the plant.

"- The non-contact water is used to solidify molten product. It is probable that once-through -

cooling could be replaced with a double circuit, recycle system relying on an evaporative
~cooling tower or a closed glycol cooling loop. A double circuit system would continue to

use water for primary cooling. This would be cooled by the fluid in the secondary loop
* (e.g., either water or glycol) in a heat exchanger and recycled. The small, intermittent
- quantities of blowdown (spent water) from such a system that could contain traces of phenol
- could be discharged to the sanitary sewer by arrangement with the Region. '

' The cost to introduce a closed cycle cooling system for the cooling flow-at this plant would,
“be greater than $100,000 and less than $1,000,000. There would probably be a significant
annual operating cost savings based on reduced water purchase from the Region. :

The company is concerned that fugitive phenol emissions are primarily responsible for
. difficulties in maintaining phenol concentration at acceptable levels during’ wet weather.

' BEAK was informed that during dry weather flows, phenol concentration in the non-contact

cooling water discharge is at or near detection limits. Considering the large quantities of

phenols which are used in production.at the plant, the company has made considerable
“progress in eliminating phenol discharges to the environment. Considerable effort has been

made to improve housekeeping and promote employee awareness of the need to protect the
- environment. The company is currently examining alternatives to contain and treated storm

- water runoff in the vicinity of the processing areas and other areas where products -are

handled and stored.
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- 3422 GNB Manufacturing of Canada Ltd.
Discharges and Evidenee of Toxics

GNB Manufacturing was identified as a minor source of toxics because of a direct discharge
of about 120 m*d of cooling and process water to a 1 km ditch which flowed ultimately to
. the Niagara River. The plant manufactured lead acid batteries and lead was the primary
- contaminant associated with the settled and pH adJusted efﬂuent which was drscharged to
the dltch : :

Recent Change‘s

During the last several years direct discharge was ehmmated and effluent was diverted to
the sanitary sewer leading to the Fort Erie WPCP. A remediation program was completed
in order to remove the lead contammated sedlment from the dltCh :

+ Current Status

Cooling and process effluents are pre—treated and discharged to the sanitary sewer. BEAK
- was informed that process effluent is monitored for lead, copper and pH on a weekly basis
“and that Regional Sewer Use By-Law limits are being met most of the time with few

o exceptlons

3423 Fleet 'Man'ufacturing |
Discharges and Evidence of Toxics

The .chromium content of the combined- treated process effluent and cooling water flow
-entering Frenchman Creek was the cause of Fleet Manufacturing being identified as a
significant toxics source by the NRTC data reviews between 1981 and 1984. The effluent
also contained solvents such as tnchloroethylene and other contamlnants mcludmg Cyanide,

_ nitrates and cadm1um

_The contaminant sources were from a \?ariety of anodizing, plating, degreaslng, bonding,
- machining and primer finishing operatlons for the various aerospace components which are.
_ produced at the. plant . : :

Recent Changes
~ Treated sanitary and process flows have been segregated from non-contact cooling water and -
diverted to the sanitary sewer leading to the Fort Erie WPCP. Furthermore, cadmium

plating operations were discontinued several years ago which effecnvely ehmmated cadmlum '
and cyamde contammatlon of the: process effluent. '
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Non—contact coohng water now compnses the entire 350 m’/d of flow dlscharged to
. Frenchman Creek. As a result of these changes the oontammant loads to the Creek have
: decreased dramatically. :

-_ -Certificate of ApproVal

-Fleet Manufactunng does not have a C of A for direct ‘discharge’ of non- _contact cooling
water :

Toxics Reductfion Approachesj

‘The cooling water discharge comes pdrnarily from cooling loops for autoclaves and a1r 4
.compressors. These could be converted to glycol -based and/or evaporative cooling tower
recycle systems to eliminate direct discharge of non-contact cooling water altogether.

' Fleet has been considering this as.a potential capital project as the savings. in purchased

-+ water cost would afford a positive payback. The capital involved in the installation of a .

. cooling water recycle system would probably be greater than $100,000 and less than
$1, 000,000. . :

342.4  Diner’s Delite

Discharges and Evidence of Toxics -

“This plant (formerly Holiday Farms Ltd. ) produces frozen dmners and was 1dent1ﬁed asa

. "Minor" source of toxics in the early 1980°s at a time when both treated ‘sanitary and
process: effluent from the plant was discharged to Chlppawa Channel - connected to the

~Niagara Rrver Contammants were mamly oil & grease suspended solids and BODs;.

Recent Changes |

' Diner’s Delite has been classlﬁed as a zero d1scharge facility since ‘it constructed a new:
~ stabilization pond for effluent treatment and 1mplemented spray 1mgat10n '

3_.4.2.5 " Aflas Specrahty Steels D1v1slon
4' _.Discharges and Evidence of Toxics
Atlas Steels d1scharges 20, OOO to 25 ,000 m3/d of marnly contact and non- ~contact coohng ,
water from its specialty steel mill to the Welland River through a 42 inch diameter discharge
- sewer., The facility was described as a "Significant” source of toxics during the NRTC

~ reviews because of the presence of heavy metals including chromium, nickel, zinc, lead and
cadmium. Tnchloroethylene and tetrachloroethane were also observed.
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Atlas Steels produced 200,000 tonnes of carbon, stainless, low and hrgh alloy steel in 1987.
The plant uses electric arc furnaces to melt recycled scrap metal. The various processing
‘operations include continuous casting, hot forming, forging and several finishing processes.
‘ Certificate of Approual'
~ The plant has an old € of A which is currently being re-negotiated.
Toxic Reduction Approaches

‘The large majority_ of effluent currently discharged after sand_iﬁltration is combined
contact/non-contact cooling water. The flow is equivalent to about 30 m*/tonne. of steel

~ production based on the 1987 production data which suggests that more effluent ‘is

~potentially recyclable. Flfty percent or more of the treated effluent is already recycled to
' process and temperature build-up is probably 11m1tmg further recycle opportumtles

Many steel and casting plants have been able to reduce their net efﬂuent dlscharges to less
than 5 m*/tonne by installing cooling ponds or evaporative cooling towers on the water
-recycle systems. A small net blowdown is still required to control the build-up of total
dissolved solids in the cooling loops but this type of ﬂow reductlon will significantly reduce

. the net dxscharge of metals and trace organics.

, Concentrations of metals and organ1cs in the small blOwdow_n flow may increase above the . -
present values.  This introduces the possibility that a final clarification step using hydroxide
(e.g., alum or lime) and polymer to enhance treatment may afford a higher degree of

L treatment

Treated effluent from the fimshmg operations is already hlgh in dissolved sollds
concentration and should probably be excluded from the recycle process. There may be
.- potential for improvement to the treatment Processes for the rinses and waste acids fr0m the

ﬁmshmg operatlons

' The cost of a state- of the—art cooling and recycle upgrade for the volume of total flow -
present at Atlas would probably be in between $1,000,000 and $10,000,000. There are .
insufficient data to comment on the potential costs for upgrades to ﬁmshmg effluent.

treatment processes.

3.42.6 - B. F. Goodrich Inc.
Discharges and Evidenc'e of Toxics
This plant manufactures polyvmyl chloride and polyvmyl acetate resins. Until recently the

- plant used two different production processes; the older of which was an emulsion process
whxch produced the majority of the 2,300 m*/d of wastewater ﬂow
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The em’ulsion process effluent received. activated sludge treatment before combining with "
all remaining flows which entered aerated and facultative basins before discharge.

Recent Changes _

A totally new effluent treatment facility was constructed between 1989 and 1991 as part of
a plant modernization and expansion program. The old Geon South Plant with its emuilsion
- process was shut down and demolished as part of this upgrade which included the

Vconstructlon of the new Geon West Plant.

" The new efﬂuent treatment system incorporates several significant improvements compared

- to the old system. All tanks and vessels are above grade and replace inground tanks and

. basins that were part of the old plant. This reduces the risks of unmonitored leakage that _
might contaminate soils or'groundwater. The treatment train comprises equalization, flow
controlled pumping to the new primary clarifier; activated sludge treatment; sludge storage
and mechamcal dewatermg, and final effluent ﬁltratlon through a sand ﬂlter

Certificate of ‘Approval _

" The new C of A at this facility regulates maximum flow, BOD;, suspended solids, total

phosphorus and vmyl chloride. The maximum month concentration allowable for BOD; and

suspended solids is 15 mg/L. The monthly total phosphorous limit is 1 mg/L and v1nyl
chloride is limited to O 7 mg/L

The plant is con31stently in compllance with 1ts C of A with a few mfrequent exceedances
- for suspended sohds usually durmg wet weather.

bThe flow 1s presently approxrmately 3 000 m*/d which is a 20 percent increase compared
to pre-expansion operatlon There is little opportunity for reducmg coollng water use as
extensive recycle is already practlsed in the plant »

Mercury was one of the few toxics which was detected regularly in monitoring by the MOE
‘from 1987 to 1989. BEAK was informed that mercury was not detected in the more recent
MISA Regulatlon Momtonng, :

' Toxnc Reductlon Approaches

The use of an activated carbon adsorption process would be a logical add-on effluent

- treatment unit for installation after the filters if traces of vinyl chloride remain in the

effluent but are under the C of A limit of 0.7 mg/L.. BEAK was informed by plant

personnel that recent outside laboratory results indicate vinyl chloride concentration in the -
treated effluent to be at or below detection limits (e.g., less than 2 ug/L) This would make

carbon adsorption redundant - :
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3.4.2.7  Cyanamid of Canada, Welland Plant
Discharges and Evidence of Toxics

Cyanamid of Canada’s Welland plant was identified as one of the four "Significant"
contributors of toxics in the Ontario portion of the Niagara River drainage basin through the
NRTC reviews.based on effluent data in'the early 1980’s. Heavy metals were the major
source of "toxics" cited at the time but the effluent also contained cyanides, ammonia,
phosphorous, BOD; and suspended SOlldS .

The plant’s classification as a "Slgmﬁcant" toxics contributor occurred at a time when ,the‘ '
- facility was still producing a wide range of inorganic chemicals including ammonia,
ammonium nitrate, nitric acid, calcium phosphate, urea, phosphine and dicyandiamide.

‘Recent Changes

By 1990 the ammonia plant was closed reducing production to mainly phosphine and
dicyandiamide. This change in production greatly reduced the discharge of toxics. It'is
reported in Draft Stage I Report (January 1992) that most of the former sources of heavy
" metal contamination in the effluent were eliminated as a result of the reduction in productlon
actlvmes :

Cyanam1d discharges 20,000-25,000 m*/d of cooling and process efﬂuent to the Welland
River via Thompson’s (Miller) Creek. The majority of the flow comprises boiler and
cooling tower blowdown, once-through cooling and barometric condenser flows. Process
effluents represent a relatively small percent of the total flow.

Certlficate of Approval
.Cyanamid’s current C of A was issued in 1988 and requires that the total effluent be non-
acutely lethal (meaning that full strength effluent must not be lethal to more than 50% of
test fish in a 96-hour toxicity test). The plant has had some difficulty recently in achieving
this con31stently and thére is a study in progress addressing this situation.

Toxics Reduction Approaches

There were 1nsufﬁc1ent data available from this plant for. BEAK to comment on further
toxics reduction.

. 3.4.2.8 Wa_shin‘gton Mills - Electro Minerals
Discharges and Evidence of T0xics

‘Washington Mllls - Electro Mmerals discharges approxxmately 30,000 m*d of malnly
coolmg water to Chippawa Creek via two outfall.
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- The plant produces abrasives through the blending of various raw materials such as bauxite,
" coke, iron, white alumina, chromic oxide and magnetite. The raw material blends are fused
into rods in furnaces and then crushed/ground into the final products. Most of the water
used is for.contact and non-contact cooling purposes. -The contact water is cooled and
'recycled. :

The coohng water is sent to two setthng basrns for removrng suspended sohds and oil &
'grease before be1ng drscharged

o Certrficate of Approval

The plant efﬂuent is meeting C of A compliance limits for total phosphorus, BOD;, oil &

.- grease and suspended solids according to the most recent published MOE data (Report on
~_the 1989 Industrial Direct Discharges in Ontario, June 1991). The effluents are routinely
non-acutely lethal and there has been little evidence of any of the 18 contaminants of
concern based on compiled information from periodic MOE monitoring up to 1989.

3429 Norton Company of Canada -
| Discharges and Evidence of Toxics |

This plant uses approxrmately 14,000 m’/d of water and discharges it through four outfall ‘
1nto Chippawa Creek.

The plant manufactures abrasives based on aluminum oxide, alumina-zirconia and chromic

. oxide. Most of the water is used in indirect cooling of the melting furnaces, power
. transformers and cooling moulds. There is a small flow of contact wash water from the

aluminum oxide process Wthh is neutralized and sent to a settling lagoon pnor to final
dlscharge

Certificate of »Approval
- The effluents from Norton Company‘ ere routlnely in eornpllance with control order limits -
for suspended solids, oil & grease and pH. The effluent was found to be non-acutely lethal

durmg MISA Momtormg in 1989. :

Th1s plant has had httle-,ev1dence of the presence of toxics in recent years.

3.4.2.10 Cyanamid of Canada Limited, Niagara Falls Plant

Discharges and Evidence of Toxics

Cyanamid’s plant in Niagara Falls produces calcium carbide,. calcium cyanide, calcium

cyanamide and desulphurization reagents. It was 1dent1ﬂed as one of the four "significant"
sources of. toxrcs dlscharges on the Canadian side of the Niagara River in the early 1980s

26291 o S . 344



owing to the presence of cyamde and heavy metals entermg the Chippawa Power Canal and
the Niagara River. - :

Current Status

* Process discharges have ceased since April 1992. It is BEAK’s understanding that
Cyanamid’s intentions at present are to demohsh the structures on the site but to retain
ownership.

3.5 Rural Areas
0351 Identlﬁcatlon of Sources |

) The draft Stage 1 RAP report (MOE et al., 1992) discusses rural non-point source runoff
as it relates to the problems of siltation and.suspended solids, eutrophication and pesticide
- contamination in the Welland River and Niagara River. Non-point pollution has generally -
~ focussed on the erosion of soils and associated -contaminants and nutrients during runoff
events, particularly in disturbed soils where vegetative cover is limited. Older or over-
loaded septic systems can also contribute to agricultural pollution, particularly in clay soils
. where infiltration from septic beds may be inhibited.

Various land use practices contribute to environmental problems in the Welland River and
Niagara River. However, because the problem sources are non-point in nature and the
environmental effects are cumulative, it is difficult to identify the relative importance of
- specific rural sources. Indeed, the relative contribution of rural versus urban sources to
- contamination problems is unknown.

Rural sources of contamination include not only agricultural sources, but also include road
surfaces, roadside drainage ditch maintenance activities (e.g., vegetation removal without
revegetation), and.rural housing development Without information on the relative
importance of these various sources, it is not possible to identify-the degree of 1mprovement :

that would be realized by any specific remedial action. Nonetheless, it is possible to -
~ identify 'sources where remedial activities are. approprlate to address problems relating to
* water quality, aquatic life and fish habitat. :

The incentive for good'management practice in agriculture is obvious for the case where the
landowner is also the farmer. In this situation, the farmer has a clear vested interest in.

_minimizing soil loss through erosion' or water pollution from pesticides and fertilizers.

‘Where the land is leased to a tenant farmer who is often not resident on the land, there may
be an inclination to overlook sound ‘management practice when the goal is short-term
economic return. Thus, non-farming landowners who lease their land for farming may be
unwillingly contributing to environmental problems. Observations made by members of the
local Farm Pollution AdVlSOI‘y Committee appear to support this conclusmn
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The - -severing of small parcels of land for rural estate and housmg development also
contributes to rural environmental problems, due to increased densities of septic systems,
. to runoff and erosion during construction and to the use of pesncrdes and herbicides on the
landscape. While farmers are generally concerned about minimizing soil loss, are trained
‘and certified in pesticide application’ and for economic reasons are . unhkely to. apply
 fertilizers at excessive rates or at the incorrect. time, these do not apply to rural land
developers. or- non-farming rural residents. ‘There is a general belief that rural land
development “activities collecuvely represent a significant source of sxltatlon and nutnent
ennchment of Wwatercourses in the Niagara River AOC

3.5.2 . ° Screening of Optlons

While various types of remedial options are available for consideration, as discussed in the

Phase I report (BEAK, 1991), it is difficult to set priorities and select a subset of. these
_ options to implement since the community of farmers and other rural resrdents ‘as well as
“local and regional governments and land developers, represent a diversity of interests, .

- opinions and land use activities. Each of these groups typically acts mdependently and yet

' cumulatlvely to impact the natural env1ronment '

In terms of agncultural sources, various ﬁnanc1al incentive programs are available to assist

‘farmers 'in dealing with environmental problems. Because of low margmal profits in
- farming nowadays, many farmers are unwilling or unable to participate in these programs

.where the assistance is insufficient to ]llStlfy the expense associated with specrﬁc initiatives.

- Nonetheless, good environmental practice is generally consistent with maintaining the long-
term v1ab111ty of farming operation. Some specific incentives available to farmers include
the CURB (Clean Up Rural Beaches) program which provides funding for remediation of
rural sources of water quality problems found at swimming beaches. The Welland River
watershed contains one reservoir, the Binbrook Reservoir near Mount Hope, which is
impacted by siltation, high bacterial counts and phosphorus from its 10,000-acre watershed.
CURB funding may be used in the Binbrook watershed. The National Soil Conservation

. Program (federally funded) and the Land Stewardship Program (pr0v1nc1ally funded) provide

funding for the implementation of environmental improvements on farms. In most cases,
‘however, these programs provide only partial (generally 50% or less) for spec1ﬁc remedlal
- works, so that the farmer is requxred to fund the balance. -

A need for 1denuﬁcatxon evaluatlon and pnormzanon of SpCClﬁC problem sources in the
Welland River watershed has been recently identified by the Nidgara Peninsula Conservation
Authority. This would involve an extensive. field assessment’ 6f problems such as excessive
soil erosion, siltation Of stream habitat and loss of riparian vegetation due to flooding, crop
" cultivation along river ‘banks, - livestock watering, etc. A study of this nature recently
received preliminary approval, ‘but was not initiated at the time due to funding constraints.

. The preliminary field evaluation component of the study that was proposed could be funded .

for about $10,000.00 using student labour and should be eligible for funding assistance from
~ the Ontario Ministry of Agnculture and Food The results of this study would be used to
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target remedial activities to specific problem sources. Without this information, remedial
optlons can only be screened and evaluated in a general sense. -

“Table 3. 10. prov1des a screening and rating of remedial options available for controlhng
" rural sources. Screening is done on a qualitative and subjective basis, partlcularly since the
evaluation consideration applied may be expected to vary from location to location and,
indeed, from farm to farm. The alternatives are described further in the following
: subsectlon as. they are judged to be appropnate for rural areas of the Nxagara River AOC

»3.."5 .3 Evaluation of Alternatives
3.5.3. 1 "Public Education

There is an ongoing need to inform the rural and agncultural commumty of best
management practices - available, as well as the approach to. implementation of these
practices. Such initiatives may be available through agencies such as the local Ontario-
- Ministry of Agriculture and Food (OMAF). A draft report by the Ontario Federation of
Agriculture, entitled "An Environmental Agenda for Ontario Agriculture", outlines the
development of a network for communication among farming groups and government, and
promotes the development of environmental plans for individual farms. There is also a need
~ for communication on the results of research on integrative pest management, on the
" economic incentives available, and on environmental regulations that apply to farm-

operations. Courses on environmental management in agriculture should be developed for

presentation at the local level on-a continual basis.
3.5.3.2  No Tillage -

The "no tillage" alternative involves disturbance of soil o‘nl_y to the degree necessary to plant
- seeds. In no tillage operations, the vegetative cover and organic matter remain largely
undisturbed so that runoff is slowed and 11tt1e soil is exposed to erosmn that could lead to

sﬂtatlon o :

‘No tillage operations require special mechanized equipment such as no till planters or seed

drills which may. be costly “(typically about $20,000:00). Conservation authorities
sometimes have such equipment available for use by individual farmers. Operating costs
for no tll practlces are less than conventional tillage costs, as all plantmg and cultlvatlon
is done at once, w1thout the need for separate cultxvanon :

Crop y1e1ds may be affected posmvely or negattvely by alternate cultxvatlon methods and
requirements for chemical application may increase. Farmers are adv1sed to ‘consult with
~ their local ‘OMAF representatwe for adv1ce -

*
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TABLE 3.10: SCREENING _.OFxPRELIMINARY‘:OPTI(‘)NS FOR RURAL AREAS
- _ _ Evaluation'Consideraﬁons - B
o Level of - Technical ~Cost . ‘Public Conflict Overall

-Options - k Improvement Feasibility ~ Effectiveness  Acceptance Potential’ Rating Comments

Public Education . e @ 1S) 0 A , Initiate through puBlic (farming) groups
Farming P;a.c;ice - .

No Tillé\ggv ° | e e v' 9 'HA Consider for erosiox‘l-prone slol;es .
Contour Farming S . e . © 6 . B Con's.ider on ér:osion-prone slo;;es
‘Mechanical CuIti;/atioﬁ .‘ e - 0O | e | e "B . To reduce herbicide ﬁsg |
Conservation Tillage e S .. S | B S A o Consider for erosion-prone areas

Crﬁp Rotation o o ) 6 A Good farqﬁng pract?ces

Establish Buffer St’rips' @ . o e 0‘ "'A To Prevent streambank and fields from

: . : erosion

.RedLvnce Water Use e ® | e . ® A To reduce water load to septics (e.g., low

o ~ volume toilets)

[mproved Maﬁure Storagé o @ >6 e A Set back froxﬁ streams, sufficient storage
‘ . : for optional application
'l Control Manure Spr'e‘a;ling [ ] L] 6 A Avo.id‘spreading on frozen ground
Reduce Pesticide Use - = * © o -8 B.. Feasible if yieldé‘not reduced -
| Spring Tillage‘ | o S e A To minimize period of soil exposure
Land Use Controls 4

Limit Land Deveiopment o e C e A Control severances for devélopment; may

not be cost-¢ffective



TABLE 3.10: SCREENING OF PRELIMINARY OPTIONS FOR RURAL AREAS

: Evaluation Considerations "
Leve! of Technical - . Cost Public: Conflict ~Qverall

Options Improvement. Eeasibility_ " Effectiveness  Acceptance Potential Rating . Comments
Structural Measures -
. Control Ponds A e e e . © - B “May be used at development sites for

: o ‘ : » stormwater control :
_Wetlands a T e - [S) , .0 ) 'y ‘ S A Allow to re-establish in dminage areas
Féncing (to limit , . . » .
livestock access)’ ® e S e A Prevent livestock access to streams
Revegetation e, [ 5] . . A . Revegetate roadside ditches after clearing,

development sites, agricultural drains

"® high or good.ranking
O fair or modest ranking
O poor or low ranking

. A - recommended for implementation :
B - recommended for consideration on a case-by-case basis : , L



3.5.3.3 Contour Farming

Contour ploughing mvolves cult1vat1ng perpendicular to the landslope In this way, runoff
is slowed by the ridges separating the furrows so that erosion is impeded. On longer slopes,

this method is more effective if used in combination with grassed. strips. Because of the
relat1vely flat topography of rural areas in the Niagara . Rlver AOC this approach is not
: generally apphcable

13534 Mechanical'Cultivation

This-involves penodrc cultivation of land between crop rows to remove weed growth and
minimize the requ1rement for herbicides. Ridge tillage is a form of mechanical cultivation.

The practice is not- widely followed due to the difficulty in workmg in ﬁelds with growing
crops and the expense and addxtronal effort required. '

3.5.3.5 Conservatron Tlllage_ -

This term generally applies to any cultivation technique designed to minimize soil loss. A
common means of conservation tillage in Ontario is chisel ploughing. A chisel plough may
be purchased for about $5,000.00 to $7,000.00, and is generally fitted onto existing farm
machinery. Chisel ploughing leaves more organic residue on the soil surface than does
convent10nal tillage, thereby slowmg the rate of runoff and mrnrmlzmg erosion.

Crop yields may be affected posrtrvely or negatively by alternate cultrvatron methods.
: Farmers are advised to consult with therr local OMAF representative for advice.

3.5.3.6 Crop Rotatron

This pract1ce involves rotatlng the crops on 1nd1v1dua1 fieldson a regular and routine basis.
Crop rotation is a _good farming practice that tends to reduce the need for fertilizers and
pesticides and can also reduce soil erosion. The rotation of crops minimizes the incidence ’
and severity of pest and disease problems which otherwise build up with continual planting
of the same crop, thereby reducing the need for pesticides. 'Rotation with leguminous crops-
will replenish. soil nitrogen levels and reduce the need for fertrhzer while the use of a
forage crop in rotation will reduce soil losses.

| 3.5.3.7 Establ.rsh Buffer Strips '

Buffer strips of natural vegetation should be left along natural stream courses A typxcal o
“rule of thumb is that the width of the buffer zone from the wasters edge 1n metres should
be 20 m plus'1.5 times the slope gradient (%). Farmers may obtain specific advice from
‘Conservation Authority representatives., The buffer zone should not be subject to
' uncontrolled access by hvestock and fencmg may be required. :
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‘"The cost of lost productlon from these buffer strips- should in the long-term, be .
compensated by the loss of land and soil to erosion.

"3 5. 3 8 - Reduce Water Use

It is the opinion of individuals at the Niagara Region Conservation Authority that rural
septic systems in the Welland River watershed tend to function poorly due to physical
limitations of the heavy clay soil. Infiltration rates from tile fields tend to be low, resulting
'in more surface runoff and contamination of streams by bacteria and phosphorus. A
reduction in hydraulic loadings to septic systems would reduce this problem and also reduce
the potential for contamination of water sources. :

A spemﬁc initiative suggested by the Authonty is the replacement of standard toilets in rural
‘homes with low-volume (6-litre) toilets. It is estimated that this would reduce household
" water use and loadings to septic systems by about 28%. The cost of these toilets is about
~ $250.00. For houses in the Binbrook Reservoir watershed, the initiative would probably
be eligible for 50% funding through the CURB program.. The expense of this measure is
much less than the cost of replacing or expanding septic tile beds. ;

3.5.3.9 Improved Manure Storage

Manure should not be stored on the ground surface in proximity to a watercourse without
proper. containment. Indeed, direct pollution of surface water by manure is an offence
under the Env1r0nmenta1 Protection Act and the federal Fisheries Act. Subsidies are
available. to livestock farmers for the construction of proper manure storage facilities (e.g.,
pits, concrete berms) Local OMAF representatives should be contacted in this regard

'3.5.3.10 Control Manure Spreadmg

To minimize water pollution and maximize benefits to soil fert111ty, manure should not be
spread on frozen ground or close to drainage ditches or streams. Direct contamination of
surface water by manure is an offence under the Environmental Protection Act. Localt
OMAF representatives should be contacted for more specific advice. ‘

3. 5 3.11 Reduce Pesticide Use ', '

Pest1c1des generally represent a significant expense to farmers (typrcally $25.00 to
$50.00/acre annually). Persistent pesticides that accumulate in the food chain have largely
* been replaced with more blodegradable substitutes. Nonetheless, further reductions and
replacement should be encouraged as safer products are developed. Commumcatlon with
OMAF i is the key to 1nf0rm1ng the farming public on these matters.

Pesticide use by non-farming residents for landscape maintenance should be minimized.
Public information programs should be used to encourage this reduction.
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- Vegetation control measures used by local and regional govemments railways, hydro -
transmission authorities and public: companies should be closely examined by the licensing
agency (Ontario Mlmstry of the Environment) to ensure that herbicides are used only when
and if necessary Altemate control measures should be developed where ‘possible.

_ 3.5.3.12. Sprmg Tlllage

| 'P10ughmg in Spnng minimizes the time that fields are not covered by crops or orgamc ‘
matter, thereby reducing erosion of soil. by wind and runoff: Spring ploughing also reduices

‘nutrient losses resulting from' runoff of nutrients during the snowmelt period. Fall

ploughmg is the conventional practice since wet conditions that prevent tilling are more
likely to be experienced in spnng

3.5.3. 13 Land Use L1m1tatlon

L1m1t1ng the- severance of agncultural land: for rural housing development can reduce the
* deleterious effects of construction runoff and unnecessary pesticide use. "Also, the problem-
“of inefficient septic systems noted in the Welland River watershed could be minimized by
reducing approvals for lot severances. Unfortunately, economlc pressures to sever land for
.development in the Nlagara reglon are high, :

3.5.3.14 Control Ponds

“Control ponds are detentlon ponds used to collect stormwater runoff and control the rate of
-discharge downstream. Wet ponds (as compared to dry ponds) also allow for some removal

- of solids, thereby reducing downstream sxltatlon Control ponds are described further in o

: Sectron 3.2 on urban areas

" In.general, the constructlon and maintenance of control ponds is not pracnsed on farmland
as they remove land from production and may be somewhat costly to construct and .
" maintain.. They should be considered (or be requ1red) for controlhng runoff from proposed,,'
rural estate developments ‘

3.5.3. 15. Wetlands .

Natural wetlands may act hke control ponds in promotlng the removal of solids and ‘control
of runoff in rural areas. They also tend to be efficient in removing nutrients and pesticides -
- from runoff. Maintenance costs are negligible. Wetlands also provide valuable. habitat for -
fish and wildlife. Incentives may be available from the Ontarlo Ministry of Natural
Resources t0 remove wetland areas from production. -

. Although not w1dely prachsed in agncultural settmgs artificial wetlands have been used to
“treat runoff in large intensive livestock operatlons (e.g., Costello, l991)
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3.5.3.16 Fencing

Livestock should not be permitted uncontrolled access to watercourses, they trample or
‘consume riparian vegetation, cause streambank erosion, and pollute the water directly.
Streams should be fenced to protect npanan buffer strips, and alternate methods” used to -
prov1de livestock dnnkmg water. o

3.5.3.17 Revegetathn ‘

Soils devoid of vegetative cover are subject to erosion. - Where possible, drainage ditches
or swayles should be grassed to slow the runoff and minimize erosion. The practice of
roddside ditch cleaning by the Region should include revegetauon (e g hydroseedmg) to
‘minimize erosmn .

3.5 3.18 Fundmg of Remediation

According to District representatives of OMAF, the demand for agricultural subsidies for
environmental improvements is very high within the region,and as soon as subsidies become -
available, they are spent. The need for improvements remains very large, but progress is
extremely slow due to funding shortages. The need for identifying means of improving the |
“affordability of environmental improvements on farms is obvious and pressing.

3.6 Landfills
3.6.1  Identification Sources

~ Sixteen landfill sites have been identified within the Niagara River AOC (MOE et al.,
1992). Of these, the Niagara River Toxics Committee (NRTC) identified five as having’
~ significant potential to impact water quality (NRTC, 1984). The others were identified to
. be non-hazardous, or to be located where contaminant migration through surface ‘water or
groundwater was unlikely. Available data indicate that no Surface water or groundwater
impacts have occurred at these other landfills.

Monenco ’(1991) assessed the potentla,l contaminant loadings from the ﬂvedpc')tentially o
significant Iandﬁll sources. The five sites and the reasons for their classifications are as
follows: ' : _ :
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.Reasons for

. Site | . Location Classification*
Atlas Landfill ' Welland 2,5
Cyanamid Landfill =~~~ Welland 1,4

"~ Cyanamid Landfill Niagara Falls 1,2
Bridge Street Landfill Fort Erie o 3

CNR Landfill = Niagara Falls 2,5

* 1 - chemical contents (cyanide)
2 - proximity to surface waters
-3 - known migration of minor amounts of leachate from landfill
4 - size of site :
"5 - local topography

Monenco used the same approach used by Gradient Corp. and Geotrans Inc. in their 1988
~ Teport to estimate potential losses of U.S. Environmental Protection Agency priority

pollutants from sites on the New York s1de of the Nlagara Rwer Estimated loadmgs from
each are as follows: :

Estimate"

(kg/d) Principal. Contaminants
Atlas Landfill - - 1.1 ~ Inorganic. (mainly Sr Mn, Al) .
Cyanamid Landfill (Welland) ’ 0.03 Cyanide’ .
~‘Cyanamid Landfill (Niagara Falls) - 26.9 - Cyanide
- Bridge Street Landfill ‘ 0.5 . Metals
-+ .CN Landfill - - 2.0 Metals
'TOTAL - 305ke/d

R Best estimate g’iven‘by Monenco (1991).

None of the chem1cals of concern identified by the NRTC for 50% reduction (see Table.1.1)

were predicted to be lost from the five landfill sites. The principal contaminant identified
is cyanide. Cyanide is a reactive substance that is readily decomposed by natural processes
(photolysis, biodegradation, etc.), so that it 1s not hkely that significant quantities would -
reach the Niagara River. :

The Monenco analysxs mdlcates that known environmental problems associated w1th these ,
five landfills in the. Niagara River AOC are minor and localized, and are not contnbutmg ,
contaminants of concern to the Nlagara vaer or Welland- vaer

Of the five potentlal problem landfill sites, the CN landﬁll and the Cyanamid-Niagara Falls
" landfill are inactive, and remedial options suitable for operating landfills, such as those
within the waste reductlon/reuse/recycle/replacement category, do not apply. The Bndge
. Street Landfill operatmg permlt issued by the MOE explres in May 1992 although it is
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reasonable to expect that continued operation may be required after that date. The Atlas
. Steel and the Cyanamid-Welland landfills remain in operation, but sections are being closed
as they become 1nact1ve

Some of the other 11 landfills within the Niagara River AOC remain in operation for
disposal of municipal, commercial and industrial waste, but are not recognized as potentially
: contributing to signiﬁcant off-site environmental problems (MOE er al., 1992).

One of these 11 landfills, the Niagara Falls—Mountaln Road landfill, has a leachate collection

~ system that discharges to a sanitary sewer (Industrial Waste Supervisor, Region of Niagara,
‘pers. comm.). Monitoring data are available for this leachate, but the data have apparently-
not been evaluated by the Niagara RAP team to assess the occurrence and loadings of toxic .
_contaminants. :

362 Screening of Alternatives

Because landfills are not believed to be presently contributing to signiﬁcant environmental

~problems within the Niagara River AOC, no requirement for major remedial action is
identified. Many of these sites have been "remediated" already to the pomt where good
environmental control is achieved. .

The following table (Table 3.11) provides.a screening of the general remedial option
categories identified in the Phase I report (BEAK, 1991) for the five landfills noted as
potential problems. Options considered inchude those that are already in place, as well as
those which may be considered in the future. In addition to these options and landfills, all
operating landfills within the AOC will benefit from waste reduction, reuse and recycling -
options in terms of extending their operating lives, reducing the consumption on natural
resources, and reducing the incidental disposal of toxic or otherwise hazardous wastes that
should be managed by licensed facilities. Those general env1ronmentally sound practices
that do not spec1ﬁcally apply to any of thé problems identified at the five landfills of
~potential concern are. described further in Section 3.1 of ‘this Teport (Public
PollutionPrevention In1t1at1ves) :

' 3.6.3 Evaluation of Alternatives

As there are no identified major sources of environmental problems at AOC landfill sites,
including no identified loss of toxic chemicals targeted by the RAP, a detailed evaluation
of alternative solutions is not required. For the most part, the remedial measures
appropriate for controlling or eliminating problems at these sites have been implemented or |
are planned for implementation. A brief description of feasible remedial options, especially

those underway or in place at each landﬁll is provided in Table 3.12. : ;

Waste reduction, reuse’and recycling options, such as those described in Section 3.1 of this

report, are encouraged for all operating landfill sites within the AOC. Of particular -
importance here is the diversion of potentially toxic waste materials from landfill sites to

2629.1 - o 353



TABLE 3.11: - SCREENING OF PRELIMINARY OPTIONS FORLANDFILL'SOURCES

Magnitude .

Evaluation-Considerations

“of Levelof  * . -~ Pulic . Conflict  Ovenll ‘
Landfill _* Problem . Category of Option " Improvement Feasibility Acceptance . Cost Potential Rating Comments
Atlas “Low Waste Containment ) (S] : © ‘ e oSS A Currently practised as sections are closed
-Leachate Collection/ ) ) . o L -
Treatment - . (S] - e e $ A ‘Currently done
Removal ' 2] R < () I ..B * Acid waste already removed
. * Consider if problems arise
Incineration : o . @] ' o - - Non-co_r'nbusti'ble
Sofidification ‘ ° e o - §$ A Current practice
In Siu Methods ' o o K $$ -
Reduce/Reuse/ O ? L ? ‘B Problems from historic rather than
Recycle/Replace current practice
Communicalion ® e (] S A Emp]dyee education
Monitor e o e $$ A Current practice -
Cyanamid- Low Waste Containment (<] g e ® $$ ‘A Clay caps used
Welland . - . . i o .
‘ Leachate Collection/ o) (S} o R 1 B Consider if problems arise.
Treatment - ‘ '
Removal o] & L] $s$ X A Some removal fow complete
lnciﬁerationA ’ O o 0 - X - Little combustible st_te
Solidification e S} o  $$$ A Practised to some degree
~ In Situ Methods o) S} °® -8 -
- Reduce/Reuse/ e N 4 ® $ A Current practicé
Recycle/Replace ’
Communication @) e L4 S A Employee education
Monitor ' o ) ] ® $$ A Current practice



SCREENING OF PRELIMINARY OPTIONS FOR LANDFILL SOURCES

0

TABLE3.11:
. Evaluation-Considerations
Magnitude )
of . Level of Public Conflict. Overall
Landfill Problem . Category of Option Improvement Feasibility Acceptance Cost Potential Rating Comments
_ Cyanamid-  Moderate  Waste Containment o - $$ A Planned for implementation
Niagara Falls . ,
. Leachate Collection/ K= (2] o $s B consider if unforeseen problems arise
" Treatment : '
Removal e - e ° $$$ X B Consider if unforeseen problems arise
Incineration o O O - X -
Solidification 0 0 ‘® . -
In Sit Methods - (0] e o $$ -
Reduce/Reuse/ O O o - -
Recycle/Replace '
Communication o O (] $ - A To assure public of adequate contnqi
Monitor =) () e $8 A Current practice
i!ridge Low Waste Containment (2] o ® - $8 A Recommendation made to implement
Street . . _
’ Leachate Collection/ (2] e [ ] s A Recommendation made to implement
Treatment ‘ .
Removal (2] 0 (2] $ss X -
Incineration O o (] - - X B Only as alternate to landfilling
Solidification - o o o 885 :
In-Situ Methods o] Ne) o) $$ .
Reduce/Reuse/ e ® ° $ A To reduce waste, eliminate toxics
Recycle/Replace :
Communication e. ° o $ A Public education on 4 Rs
. Monitor L] o M) A Current practice



SCREENING OF PRELIMINARY OPTIONS FOR LANDFILL SOURCES

A
. B
N

TABLE3.11:
Evaluation-Considerations '
Magnitude . : T
of Leve! of Public Conflict . Overall '
Landfill Problem - Category of Option Improvement ~ Feasibility ~ Acceptance Cost Potential Rating Comments
CNR. Low ~ Waste Containment e ® ] $$. A Site has been éa;‘)pcd
" Leachate Collection/ <] o e $$ B Consider if monitoring identifies new
Treatment ) o problems
Removal e K< @] $$8 . - X B Consider if:problems arise
Incineration - 0] O -0 - - NA
Solidification o] o ° - - NA
In Situ Methods ; e o, ® Y B - Considerifoff-site mxgrauonofchlonnatcd
’ : ’ orgamcs oceurs
Redﬁce/Rcvise/ o O - (- - .
Recycle/Replace . :
" Communication - 0 ° . .
" Monitor ® ® $s$ A Periodic monitoring appropriate
®  high or.good ranking $ - relauvely low cost
©  fair or modest ranking - $$ - moderate cost- .
O  poor or low ranking . ‘$$$ - relatively high cost
recommended for implementation . i o
recommended for consideration if addmonal remednauon is needed
A not applncablc e :



" Welland

~ fluoride, sulphate

and chromium

Removal

Solldiﬁcation
Waste Reduction

Communication

- Monitor

TABLE 3. 12: DESCRIPTIONS OF RECOMMENDED OPTIONS FOR REMEDIATION OF LANDFILL PROBLEMS ‘
. Problem __— g )
-Landfill . Desecription Remedial Options - Comments
Atlas S'teel‘ Minor lossés of - Waste Coritainment Cappmg of closed portions with clay is practised.
S metals, mainly due Leachate Collection/ Seepage is collected in a ditchand pond system intended to reduce metal loadmgs .
‘to earlier disposal - Treatment . - Elevated metals remain in the final decant to the Welland (Cu, Cr, Mo, Al) and
practices o are monltored
Solidification Waste acid is now solldlﬁed before disposal and metals 1mmoblllzed with
i ‘ alkaline slag 4
* Communication Atlas personnel should be encouraged to identify ‘means of reducing waste
o : volumes and toxics that may -go to landfill.
Monitor Monitoring of leachate quality is practised on an ongoing basis.
Cyanamid- Very minor losses - " Waste Containment Clay berms used to contam some wastes. All closed areas have been capped
of cyanide, ammonia, ‘ ‘with clay and revegetated. Surface drainage from landﬁlls are dlverted off

the surface to minimize leachate.

Some waste material was removed from West Dump n 1982 No need for

* further removal identified
‘Process wastes are disposed of as solids (sludges).

Sludge is re-used -in plant pfocesses so landfilling is reduced.

Employee tramlng and commumcatlon to promote further waste minimization

- and ensure control measures are observed

Test wells in place for monitoring. Surface drainage momtored routmely No
problems identified :



DESCRIPTIONS OF RECOMMENDED OPTIONS FOR REMEDIATION OF LANDFILL PROBLEMS .

Niagara Falls :

~ Bridge
Street

CNR

used. . Some surface
'seepage and groundwater

losses of CN and other

~ .nitrogen species. . ~ Communication

Buried pesticide is not

_ migrating from site and

is of low persistence.. . Monitor
Surface water seepage

may be accessible to -

local wildlife, although -

" specific problems associated

with this are not identified.

- No measurable effect on

Niagara River. |

No signiﬁcant effect Waste Cont_ainment :
on Miller Creek identified '

Leachate Collection/

" Treatment -
_ vReduce/'Reuse_/ Recycle
and Public
~ Communication
Monitor _
. No evidence of. . Containment .
contamination by '
chlorinated hydrocarbons
or phenoxys. " Srte is Monitor

closed.

. TABLE 3.12:
c Prohlem o ‘ .
Landfill - Description ~ - Remedial Options -Comments S

Cyahamid- Site is not actively = Waste Containment  Plans ‘have been submitted for MOE approval to cap and grade landfill surface.

This is intended to eliminate any.surface water contammatlon at site and to reduce

_losses to groundwater by about half.

Cyanamid should publi'cize their plans and the effectiveness of their program

"(mom'ton'ng results) to minimize public concern.

* To ensure detectron of problems and track the effectlveness of contamment

measures

Re<:ommendat|ons have been made on surface contounng and covering to protect
groundwater These should be xmplemented upon closure of. areas. :

Recomn\endatlons have been made to prepare contlngency' systems (french drains)
for leachate collection if contaminant migration occurs.

Public initiatives such as identified in Section .. .. should be encouraged to -

reduce or eliminate incidental toxic materials gomg to landfill, reduce resource

consumptron and extend landfill life.

Detailed hydrogeologlc momtonng has been completed Addrtlonal monitoring
has been recommended

Site has been closed and capped as desi gnated by Envrromnent Canada. Additional
need for remediation not 1nd1cated . '

Periodic surface drainage monitoring should be carried out to identify any

problems that may arise and assure that surface water is safe due to potential for

~human exposure.



~ facilities where environmentally sound and authorized management practices for-such waste
‘are in place 50 that futui'e problems in terms of contaminanit migration do not occur.

Leachates from the Niagara Falls-Mountain Road landﬁll that are d1scharged to mumcxpal
sewers should be assessed to confirm that there are no significant loadings of toxics that
may reach surface waters via water pollution control plants. This may be done using
. existing data (some data are available) or through additional monitoring, if appropriate, If
‘ toxics are present, some of the Optxons identified in Section 3.6.2 should be con51dered to
remedlate these problems. : '

3.7 o C'ontaminated Sediments
3.7.1 - Identification of Sources

Sediments act as both a sink and a source of contaminants to downstream waters. The -
Niagara River Toxics Committee (1984) identified sediment contamination at various
. locations on the Ontario side of the Niagara River, including the mouth of Frenchman Creek
(p,p-DDT), near the mouth of Miller Creek (mirex), downstream of Navy Island (mirex),
and locations in- the lower Niagara River (Zn, Hg, various ‘organochlorines). Other
contaminated sites include Ontario Hydro’s Sir. Adam Beck reservoir and the mouths of most
of its tributaries (MOE et al. , 1992). In general the extent of sediment contamination in
~ the Niagara River is 11m1ted to the mouths of some tributaries and some shoreline
backwaters since turbulence and high flow velocities throughout most of the river prevent
;deposmon The rapid and turbulent transport of sediments in the river causes dlfﬁculty in '
tracing source locations, and it is recogmzed that problems on one 31de of the river may
.have origins on the other.

A zone of extenswe iron oxide and heavy metal deposmon known as, the "Atlas Reef", -

occurs in the Welland River downstream of Atlas Steel. This deposit results from historic

releases of: particulate heavy metals in the Atlas Steel wastewater which, combined with
- sediments in-the river, have formed a metal-rich hardened surface on the river bottom.
- Existing information indicates that Provmc1al Sediment Quality Gu1delmes (Severe Effect '
Levels) are exceeded in this deposit-for some metals.

"A very recent study completed by Tarandus Assoc1ates for the West-Central Region of the
' MOE shows widespread problems of sediment contamination in the lower Welland River
- .with the worst area located at.Station 9 just downstream of the Old Welland Canal
(Tarandus Associates, 1992; see Figure 3.1). The contaminants identified include various
polycyclic aromatic hydrocarbons. (PAHs), mercury and PCBs, and dioxins and furans
* (principally the less toxic hexa and octa congeners). - There is some relationship suggested
between high contaminant levels and sources such as storm sewer outfalls. The PAH
contammatmn ‘may originate from a former foundry in Welland

Contammated sediments- are not sources of environmental problems; rather, contammaﬂon _
occurs as a result of sources upstream in the watershed -If contamination sources
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themselves have not been identified and either eliminated or 51gn1ﬁcantly reduced, it is
generally unreasonable ‘to' consider remedial actions directed toward "the sedlment
Exceptions may occur if the contaminated sediment is known to be a 51gn1ﬁcant secondary
source of water contamination, there is evidence that the sediments are acutely toxic to
aquatic life, or that the contamination presents a direct health threat to members of the . -
public who are exposed through body contact. However, in this case, sediment remediation
may be an ongoing and costly activity.

- Some of the sources of sediment contamination within the AOC are recognized. The source
of the Atlas Reef is acknowledged to be Atlas Steel and it is also recognized that the source: -
of contamination that led to the problem has been remedied. The only known source of
mirex to the Niagara is on the New York side, so that source control must be implemented

. outside of the Ontario AOC. Sources of sediment contamination in the Welland River, w1th
the exceptmn of Atlas Steel, are as yet generally umdentlﬁed

3.7.2 . Screening of Alternatives

* Several options for sediment remediation were identified in the Phase I report. Asidentified
in the Stage I RAP document (MOE er al., 1992), contaminated sediments-accumulate only -
in very localized areas of the Niagara RIVCI' due to the high flows and turbulence, and most ,
sediments are deposited in Lake Ontario in the Niagara Bar. The need for direct
- remediation of the Niagara Bar has not been indicated in the RAP document, other than the
obvious need for reduction and eventual elimination of persistent toxics to reduce future
problems.

Table 3.13 provides a screening of alternatives for remedlatlon of contaminated: sediments
within the Niagara River (Ontario) AOC. Options screened as suitable for the Atlas Reef
remediation reflect the spe01ﬁc option which has been developed and, to some extent
'1mplemented '

| 3.7.3 Evaluation of Alterrlatives
3.7.3.1  Atlas Reef

Atlas Steel is currently conducting feasibility studies and trials on the use of ‘a suction-
- dredge type technology to remove the hardened, heavy-metal contaminated scale that forms
the Atlas Reef from the Welland River bottom. The company and the MOE feel that the
source of the problem in the form of particulate heavy metal losses in wastewater has been
- sufficiently remedied, so that the cleanup can proceed w1th minimal likelihood -of the
problem recurrmg

The spe01ﬁc technology bemg used in this case is called a "modified Mud Cat"
environmental dredge. The dredge essentially loosens the.scale from the river bottom and
pumps the dredgate into a pipeline for land-based treatment and disposal. The nature of the
intake minimizes any losses of suspended particulates downstream. .Further feasibility trials

2629.1 : : o ' 3.55



TABLE 3.13: SCREENING OF PRELIMINARY OPTIONS FOR REMEbIATION OF CONTAMINATED SEDIMENTS

Magnitude:

Evaluation-Considerations

_ of _ Level of Public _* Conflict ~  Overall _

Landfill Problem . Category of Option Improvement Feasibility Acceptance Cost - Potential Rating Comments

Atlas Heavy ‘Source Control '3 e ® - s$ A Al‘ready imp!ehcnted

Reef . Metal - :

Deposits -~ Sediment Removal: :
: ¢ suction.dredging ] o © L3 1 T A Preliminary trial complete
o clam shell e (<] [ $$$ . B .
¢ in-the-dry (3 e (S} 358 X " - Not suitable for large areas
¢ hydraulic flushing O O . o $$ X - Exports problem downstream; scale
_ : : not easily loosened
* siliation controls -] o o $ 0 A To control downstream impacts
Treatment of Sediments 0 o] ) $58 0 -
Diversion ® e o) 888 X -
In Situ Remediation =B 0 =] $3 X -
Erosion Control O - (=] 9 $sS - Should.bc implemented for other reasons
Communication @] o o S A Inform public on progress and impnc'yvcmerm
" Monitor . o (-] [ $s A To confirm effectiveness
Welland. ~ Metals/ . Source Control ] ? L] ? A Sources nbl identified
River ‘Organics- N i , ) .
" (general) Sediment Removal ® ? ® '$$S A Consider once sources controlled
.Trcaimen! of Sediments ' 7 o ? B-
Diversion ‘® 0 O 58 X. - Not generally suitable in largc rivers,
: May be suitable for small areas
In $ite Remediation ? ) e ? -
Erosion Control <) ® $ss - hplehent for other reasons
Co;ﬁmuhicatioq .0 © $ A Communication may be key to source
: “identification : '

Monitor o (] [: ] $3 -

To identify sources, evaluate extent



TABLE 3.13:

not applicable

.SCREENING OF PRELIMINARY OPTIONS FOR REMEDIATION OF CONTAMINATED SEDIMENTS
: Evaluation-Considerations
Magnitude - ’
- of . Level of Public Conflict Overall
Landfill Problem  Category of Option . Improvement Feasibility Acceptance Cost Potential Rating Comments
Niagara Metals/ Source Control © (S} ® $3$ @ A Multitudes of sources iniplicaled, not
River - Organics all identified
Sediment Removal (S s o $33 O B Consider as sources controlled
Treatment of Sediments, o O @ A M O B If requin;ed'for safe disposal
Diversion e O O 88 ® -
In Si Remediation (S (S} 'S $$ B May be feasible in Sir Adam Beck reservoir
-Erosion Control O - O © §3$ .o - Implement for other reasons
Communication (S -] @ $ - May be key to source identification
®  high or good ranking "$ - relatively low cost
©  fair or modest ranking $$ - moderate cost
O  poor or low ranking $3$ - relatively high cost
A recommended for implementation - '
‘B recommended for consideration if additional remediation is needed.



are being carried out this year (1992) to evaluate effectlveness and to momtor envrronmental '
" recovery of areas-previously remediated. The dredgate is not classified as hazardous, and.
leachate trials.are being undertaken to determine waste classification so that it is managed

and d1sposed of i in accordance with regulatory requtrements

. 3.7.3.2 Welland‘Rlver
- a) o .Source‘ Control

In order to’ develop a more specrﬁc remedial plan for contaminated sed1ments in the Welland
River (outside of the Atlas Reef ared); it is first necessary to identify the sources of the
contamination and to develop specific plans for source control. The Tarandus Associates .
(1992) report makes several specific recommendations relatmg to characterization of
sediment contaminant sources. ‘They are listed below, Figure 3.1 shows. the station
locations Spec1ﬁcally referenced In the Tarandus Assomates report. -

Recomme‘ndatlons (from Tarandus Associates Limited '1992) L

- 1. Elevated mercury levels were found in water. samples collected dunng the summer -

'survey at the upstream-most stations in the Lower Welland River study area. The
mercury concentrations in this part of the river were also found to decrease
continuously from Stations 1 to 5. Itis suspected that this situation may be the result
* - of bacterial methylation of mercury in a reservoir upstream of the study area. It is
recommended therefore, that further investigations be completed to determine the
- source and 51gn1ﬁcance of mercury in th1s part of the Welland Rlver _

2. .Although PAHs were detected’ in sediments at various statlons in. the study area,
~ particularly high levels of several PAHs were found at Station 9, located near the -

- Welland water treatment plant. A stormwater discharge is also located at this site. It -

_is recommended that additional studies be completed to determine the origin(s) of the
. PAHs at thlS location and to evaluate remed1at1on options if necessary '

-3, In addition to the hlgh concentrations of PAHs noted above, Statron 9 was found to
- have elevated sediment levels of several metals, nutrients, oil and grease, and PCBs.
Due to the apparent magnitude and relative significance of this location as a problem -

* site, it is recommended that a detailed investigation of this area be completed to
determine the source(s) of these contammants and to evaluate remediation optlons if-

neceSSary

. 4. Elevated concentratlons of PCBs were found in Welland River sediments at Stations 7,
8,9, 15 and 21. ‘A stormwater discharge was noted during the field studies at Statron
~ ' 7; Station 15 is located a short distance downstream of the Port Robinson syphon; and
- Station 21 is situated downstream of the Ford Glass plant, the Cyanamid Canada plant,
‘and the BF Goodrich plant. It is recommended that additional studies be undertaken
-to determine the source(s) of PCBs at these locations and to evaluate remedratron
. options. :
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5. Polychlorinated dioxins and furans were found in the sediments at Stations 9, 15 and
21.  Given. the environmental concerns regarding these contaminants, it is

- recommended that further work be completed to confirm sample results, and to
determine the mgmﬁcance of the concentrations of various dioxin and furan congeners

at these locatrons '

If the PAH problem can be traced to a subsurface contamination problem as may occur
with coal-tar, a hydrogeolog1cal study of the contaminant pathway may be appropnate

_ b)' - Sediment Removal -

Once source controls have been implemented, sediment removal should be considered.. If
' problems of a potential direct health concern are identified, sediment removal should be
considered even if source control is not in place as a preliminary remedial measure. " The
possible concern here relates to the PAH-contaminated sites, which could represent a
. situation similar to the coal tar- -problem identified and remediated prevrously in Chippawa
Creek : : :

The specrﬁc techmque(s) that mrght be used in sedrment removal cannot be 1dent1ﬁed
without evaluating the extent and nature of the problem, and site accessibility. Suction
dredging has been applied elsewhere to remediate surface sediment contamination problems
using conventional vacuum truck technology, as recently carried out to remove creosote-
contaminated sediments in. Thunder Bay Harbour. If carried out carefully, suction-dredging
techniques are less likely to cause sediment resuspension and downstream transport than are
clam shell dredging methods, and are probably most suitable for river cleanup situations.
. A recent report entitled "Approaches to Cleanup of Contaminated Sediments in Ontario -
Compendium of Past Practices" prepared by the MOE noted that suction techniques have
been generally preferred when contaminant mobilization is a concern (BEAK, 1991). The
Teport also noted that _cleanup operations typically incorporate measures such as flow
diversion, as well as silt curtains, bottom traps and surface booms to minimize contamrnant
migration.

Costs associated with sedlment removal would depend on the technology selected, the
volume of contaminated sediment and site logistics. By way of example, conventional Great
Lakes harbour dredging costs, including transport to a confined disposal facrhty or a shore-
based off—loadmg site, was estimated -at $15.00 to $20.00 per cubic metre in 1988 using
‘available Department of Public Works facilities and equipment (BEAK, 1988). - Costs
associated with working within the confines of a silt curtain were given as add1t1onal ‘Thus,
the cost of clam shell dredging of 10,000, m* would be in the order of $200,000 or more.
Convent1onal harbour dredging equipment may be 1mpractleal for use in the Welland Rrver

Costmg information developed by BEAK (1988) on suction dredgmg optlons identified a -
cost range of $50,000 to $150,000 for a one- month cleanup operatron ‘ : :
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| o Se’dirnent Treatment/Disposal

. The management of contammated dredgate after drsposal will depend orn the volume of -
material and its waste classification. A dewatering and water treatment operation would
probably be- Tequired to separate the excavated sediments for disposal. If a simple settling
pond and decanting facility is all that is required, costs may be minimized, although the

operation would probably be subject to permitting as a sewage works by the MOE. '

Wastes may be acceptable for drsposal in a convent1ona1 landfill 1f they are classrﬁed as
"unreglstered waste. Otherwise, disposal may need to be in a landfill approved for receiving
. registered non- -hazardous waste or, in cases of extreme contamination, drsposal may need
~to be directed to a registered, hazardous waste facility where it may require immobilization
or other treatment before drsposal Typical disposal costs for contaminated soils are in the
- order of $20.00 to $50.00 per ten-tonne load to a rate of about $550.00/ tonne for registered
hazardous waste. Tipping fees for registered, non- hazardous material are in the order of
$80.00/tonne. Waste transportation costs for management and disposal of a contaminated

- sediment may be significantly greater than the costs of excavation if the material is

unsuitablé for disposal in a conventlonal landfill.
: d) . Commumcation

- Ifthe need for remedrauon is 1dent1ﬁed it would be appropriate to establish a public liaison
committee by the agency responsible for cleanup coordination. In this. way, information can
be ‘more readily exchanged on the nature and source of the problem, and the need for
further information or data identified. A wider public forum may be more useful in
* uncovering information on historical 1ndustna1 operatrons that may have been the cause of
exrstlng problems :

. 3.7.3.3 Niagara River

The general remedial measures descrrbed above for the Welland River may also be applred

~ to the Niagara River. . However bécause the sources of sedrment contamination in the
- Niagara River are, for the most part, widespread and often not well-defined, because
contamination is not extensive and is patchy in distribution, and because the degree of .
contamination is not severe (that is, the "lowest effect level" guidelines are sometimes °
exceeded but "severe effect levels" are rarely exceeded); removal of contaminated sediments
from the Ontario side of the river is not recommended at present as a means of remediation
of contamination problems :

Contamrnated sediments. have been identified by the MOE in the headpond reservoir of
Ontario Hydro’s Sir Adam Beck Generating Station. Ontario Hydro now . takes special
precautions in undertaking construction activities and in reservoir operation to prevent
‘resuspension and - mobilization -of . these contaminated sediments. The need for further

remediation is not 1dent1ﬁed at this time, but should be considered if contaminant -

remobrhzauon becomes a problem. Because the reservoir bottom represents an artificial -
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aquatic habitat, and turbulence in the reservoir is generally less than in the Niagara River
itself, the potential for immebilizing the reservoir sediments in situ (e.g., clay cover) should
be considered as an alternative to removal in the event that remediation becomes desirable
in the future. Remediation would be considered in the event that contaminant mobility
increases. ‘ :

3.8  Physical Habitat Disruption Along Watercourses

As outlined in.the Stage I RAP report (MOE et al., 1992), the majority of physical riverine
habitat disruptions in the reglon can be attributed to various combinations of the following -
. problems: :

disruption/loss of riparian habitat;
streambank erosion and consequent s11tat10n
in-stream alterations; and

loss of wetlands.

_ An array of measures are available to address these problems. Buffer strips, streambank_
~ ‘stabilization techniques, wetland constructlon and creation of in-stream structures are general
examples of the available measures. :

.. Depending on site-specific infOrmation, particularly the type and magnitude of the problem,
it may be possible to employ volunteer effort and natural materials to implement the
appropriate measure(s). Programs such as the OMNR’s Community Fisheries Involvement
Program (CFIP) and Community Wildlife Involvement Program (CWIP) can provide
funding and expertise to local community groups wishing to remediate problems and
rehabilitate habitat. Many CFIP and CWIP projects have proven to be a cost-effective
means of habitat rehabilitation. Other restoration or protection measures such as fencing
against livestock -access and maintenance of buffer strips 6n farms may be: ehglble for.
fundmg through prov1n01a1 and federal agr10u1tural agencies (Section 3. 5)

' Stewardshlp programs are another means - of addressmg ‘habitat damage problems

Typically, stewardship programs involve a community organization which - assumes
respansibility for the maintenance and improvement of a local watercourse or reach, e.g.,
"adopt a stream" groups, such as the Speed River Project and Friends of the Don. The
Conservation  Authority may w1sh to 1mpIement programs whxch encourage the estabhshment
of such groups. '

In some cases, the Conservation Authority may wish to consider programs to assist
landowners in the implementation of riparian-focused measures, such as streamside fencing,
cattle crossings, armouring, etc. At other sites, engineering constraints, requirements for
heavy machinery, high material costs or the shear magnitude of the operation may preclude
the use of volunteers. These projects are more costly, but not necessarily more effective
than a number of small-scale volunteer/stewardshlp programs.
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There are many measures which may potentially be 1mplemented to address damage of the
riverine habitats. The majority of well-documented techniques are coldwater designs not
particularly suitable for warmwater applrcations; however, a variety of the coldwater designs
~can be transferred to warmwater situations. These techniques are described in Appendix 1.

Although the majority of warmwater habitat techniques have originated in the United States
and Europe, many of these are readily transferable to Niagara Region watercourses. These _
techniques are of particular relevance to watercourses in the Welland River watershed and
small watersheds draining directly into the Niagara River, and are of minimal relevance.to
the Nragara River itself due to its extreme turbulence. Some of these techniques are also
described in Appendix 1. Details of these techniques, such as applicability, design and
1mp1ementatron consrderatrons advantages, disadvantages and factors mfluencmg costs, are
presented in Table Al.l.

3.8.1 Techniques for Streambank Stabili'zation

Urban and rural streambanks of watercourses within the Area of Concem have been affected -
by removal of vegetation and high storm flows resulting from land use practices. This has
_resulted in reductions in the stability of streambanks and active erosion of soils mto the
‘river. Fish habrtat 1s damaged both by the effects of siltation and by the loss of r1par1an
cover. _

There are many approaches to streambank stabrhzatlon The most common technique is the
placement of rock rip rap. Other techmques and materials used to stabilize streambanks _
~ include log walls, timber cribs and tree revetments. Bioengineering approaches such as live

soft gabions and live crib walls represent relatively recent techniques which show great -

potential. Numerous manuals - -describing these techmques are available, e.g., Schectl
(1980), Binns (1986), Alberta Environment (1986) and Adams and Whyte (1990).  The
. following descriptions of the techmques are adapted from this literature. Sources are noted

where approprrate : : ' '

3.8.1.1 Rock R1p Rap

Proper mstallatron of rock rip rap along a bank will effectively halt erosion. Fish of various
sizes can find living space in the crevices and eddies formed by the rip rap. Figure Al.1
shows a typical riprap installation. . The submerged rock will provide substrate for the

" macrobenthic community. Apphcabrhty of rock rip rap, design and implementation

guidelines, advantages and disadvantages and cost factors are presented in Table Al.1.
3.8.1.2 - Log/Trmber Walls and Cribs

These techniques emplOy relatively simple d,evices constructed from logs/timber, rock and
fill soil. These solid structures are resistant to hydraulic effects, and provide cost-effective

bank stabilization. Log/timber walls may be constructed along actively eroding low banks.
’ Cnbs are placed 1mmed1ately upstream to deflect water away from erodible banks.
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Examp‘lesv of log/timber walls and cribs are presented in Figure Al1.2. Other details for
these techniques are presented in Table-Al.1.

'3.8.1.3 Tree Revetments

Tree revetments are structures used to halt bank erosion on the outside curves of small to
medium size rivers. Tree revetments are composed of trees anchored in the bank and:
combined with rock rip rap. A typical tree revetment is shown in Figure A1.3. Where
“high silt loads are present tree revetments act as sediment traps which become vegetated
and creates even more stable banks. The rock rip rap adds stability and prevents possible
bank scour behind the trees. The branches of the trees provide fish habitat in the form of
cover. Pools habitats often develop along the face of tree revetment structures. Detalls of
the revetment techniques are presented in Table Al.1.

- 3.8.1.4 Live Soft Gabion and Cribs

These techniques are part of a large body of approaches known as bioengineering.
Bioengineering solutions for €éroding banks are commonly referred to as biotechnical bank
stabilization. Live soft gabions and cribs are similar structures to their "hard" counterparts,
"except that less rock and more live woody materials are used. Typical materials include
dogwood, willow and alder. These species create riparian vegetation with dense root
systems in moist soils. ' ' ' :

Live soft gabions and cribs become living structures which are broadly applicable, very
-durable, natural in appearance and self-repairing. In addition, these structures provide a
dense riparian buffer which protects the stream and enhances the fish habitat. Live soft
‘gabion is particularly useful for high, steep banks. An example of a live soft gabion and
live crib are presented in Figure Al1.4. Details on apphcatlon design, installation and cost
factors are presented in Table Al.1. '

| 3.8.»1.5 : Riparian Plantings

Vegetation within the riparian zone is widely regarded as a major determinant of fish habitat
quality in streams. The riparian community influences stream temperature, erosion and
~ sediment loadings, cover and food for fish. ‘Disruption of riparian communities is known
. to induce degradation of stream habitats. In these cases, it may be appropriate to conduct

riparian plantings to restor,e'habitat, '

It is highly recommended that qualified professionals be consulted in the plannmg, de51gn
and implementation of riparian plantings. The Niagara Peninsula Conservation Authority .
and the Niagara District Office of the Ministry of Natural Resources (Fonthill) can assist
in this regard. Riparian planting techniques include seeding, sods, stakes, wattles,
transplants and nursery stock. These techniques are generally manual in nature, and can be
accomplished using volunteer labour. Site preparation is critical to the success of riparian

- plantlngs The degree of preparatlon required (and the cost) w111 vary with the techniques
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N used and the soﬂs Wthh are present in the area. Machmery may be requ1red 1n some

' 1nstances

Costs are also hlghly dependent on the plantmg materials used. Seeds, hydroseedlng,

mulches and cuttings (stakes) are less ‘expensive than sods or nursery stock. Adams and"
Whyte (1990) provide excellent-advice on the details of these r1par1an plantlng methods.
' Some of these detalls are presented on Table Al.1. . '

| 3.8.1.6 Streambank Fencing and Crossmgs_.

Streambank fences are s1mp1e structures wh1ch address hvestock-related impacts in and

* - adjacent to-streams. Even penodlc exposure to livestock is considered to be detrimental to

stream habitats. Streambank fences function to exclude livestock from both the stream and
riparian zone. B : ’ ‘

Fences are typlcally constructed from barbed wire or page wire matenal Wooden fences -
‘may be required for horses. -Fences should be set back from the top of the bank to allow -
~ establishment of a npanan zone and lateral stream.movement. Fence designs and
, constructlon spec:1ﬁcat10ns are shown on Figure A1.5. ‘ '

Watenng and crosslng points must be constructed so as to exclude livestock from the
fenced-off area. - Fences or swing gates (to provide for variable flows) can be built across
‘most streams to achieve this objective. An example of a sw1ng gate for hvestock cross1ngs
s presented in Flgure AlL.6. ,

L1vestock watenng and crossmg areas require protectlon agamst sed1mentat10n Entry and -
exit ramps should have gentle gradients and be -corstructed of stable granular material.
Coarse gravel should be placed to protect the streambed and banks in the accessible area.
- Additional details regarding streambank fencing and crossings are presented in Table Al.1.

382 . Techniques for In-stream Habitat 'Creation

_As for streambank stablhzatlon there is a wide selection of techmques used to prov1de in-
.. stream cover for fish, ‘These techniques.involve the installation of various rocks and/or
wood structures within the stream channel. Examples are weirs, ramps, deflectors, boulder-
groups, large organic debris, submerged half logs and log bank cover structures. In some
instances, it is possible to create spawning beds or spawmng ‘channels for warmwater species

such as walleye. Much of the information summarized in the following section is available ‘

-from a variety of manuals describing these techniques (OMNR, 1984; Alberta Environment,
1986; Adams.and Whyte, 1990). The following descriptions of these techmques are adopted-
from thls hterature Sources are noted where approprlate .

’The 1nstallat10n of in-stream structures. requires that they be able to w1thstand hydrauhc

 forces. ‘Such structures must be secured to the streambed or to large immobile objects such

~ as trees or bedrock. Improper installation may result in-overall habitat'loss if the structure
is d1slodged and causes damage further downstream., <
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3.8.2.1 Weirs and 'Ramps

These are termed full- spannlng structures which extend across the stream channel and are
keyed into both banks. Both techniques are used to create or enhance: pool habitat in streams
of moderate to high gradlent .

Weirs are constructed with either large rocks logs or both. Weirs may span the channel
- perpendicularly or d1agona11y Variations of diagonal weirs include the "V" and "Y"
~ designs which provide more diverse habitats. Examples of rock weirs showing pool
development and scour and deposmonal patterns are presented in Figures A1.7 and A1.8,

- . respectively.

Ramps are a second type of full-spanning structure constructed of logs, planks and rock.
They are ideally suited to small streams with stable flows. An example of a Hewhtt type
ramp is presented in Figure A1.9. - ‘

‘Details of full—lspanning structures such as application, .design and implementation
considerations, advantages, disadvantages and costs are included in Table Al.1.

3.8.2.2  Flow Deflectors and Boulder Groups'

Flow deflectors are in-stream structures which function to redirect or concentrate flow in
order to scour the streambed. Deflectors may be constructed of rock and/or log. The size -
. of rock required is a function of peak flow velocity and stream gradxent Wing deflectors
are the most common type employed in southern Ontario. These deflectors may be installed
in pairs or as a series of single structures altematmg from bank to bank. -Such a series of
deflectors can be installed .along a stream to enhance the natural meander pattem of the
- - watercourse. An example of a rock wing deflector is shown in Figure A1.9.

Flow deflectors are often used in conjunction with boulder groups to create or enhance in-

‘'stream structure. Bolder groups typically consist of large rocks arranged in triangular or
* diamond-shaped configurations.. Such boulder groups often accumulate organic debris (logs,
trees, root-wads) which increases the amount of total stream cover. Bolder groups should
be placed in or near the thalweg, at the downstréam end of riffles or at the upstream end
of pools and runs. An example of in-stream habitat creation using boulder groups in
conJunctlon w1th paired wing deﬂectors is presented in Figure Al. 10.

- Details of flow. deﬂector and boulder. group structures, such as app11cat10n design and
1mplementat10n etc., are presented in Table Al.1. ‘ :

' 3.8.2.3 Large Organic Debris and Log Cover Structures -
~ Root-wads, trash bundles and trees can be used to increase submerged and overhead cover
~ in-streams. Coniferous trees such as cedar are preferred as these will resist rot. Debris

should be securely attached to immobilize objects, and should be located in pools or runs
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: along outside curves. These structures are partlcularly useful in 1mprov1ng rearing habitats
. In streams. Figure Al.11 shows several techmques for placmg and- securmg large organic
debns in streams. . : :

* Log cover structures include submerged half logs and log bank cover. These structures are
also very useful in improving rearing habitat in small to medium size streams with stable
flow. Submerged half log structures consist of logs which are cut in half lengthwise with
spacers about 10 cm wide attached at-each end of the log on the flat surface. The half log .
‘structure is attached to the streambed with rebar inserted through drilled holes in the log and

o pounded down into the substrate Flgure A1.12 shows a submerged half log installation.

Log bank cover structures are designed to simulate natural cutbank ‘habitats. These
structures typically consist of a series of parallel logs that are bound together and anchored
at two points-along a sharply curving outside bank. Filter fabric is placed over the logs,

topped with soil, then vegetated. Log bank cover structures are suitable- for small streams.
An example of a log bank cover structure is presented in. Frgure Al.12.- :

Detzuls on the apphcatlon des1gn 1mplementanon advantages d1sadvantages and cost.
factors for these structures are presented in Table Al l. '

3.8.2.4  Spawning Beds ,

Artificial spawning beds (for warmwater species such as walleye) have been constructed -

from rock materials which are placed in-stream. In Ontario, the substrate of choice appears
to be limestone rip rap This materidl has been-used to create spawning habitat where none
previously existed. 'Limestone rip rap has been placed on streambeds to enlarge existing
- spawning beds. In general, these structures have been successful in attractlng spawn1ng

fish, particularly walleye but also white sucker. '

. Care must be taken to avoid downstream movement of the substrate dunng peak flow
‘conditions. - In some Situations, excesslve stltation may necessitate penodlc cleaning of
spawmng beds :

_Details on the appl1cat10n design, 1mplementatron advantages, d1sadvantages and cost
. factors are presented in Table Al.l ‘

3;8.3A " . Techmques for Wetland Creation'and Enhancement

A‘Wetland creation and enhancement techmques are useful means of restoring spawnmg, '
nursery and rearing habitats for many warmwater fish species. Esocids, such. as pike,
muskellunge and the reglonally rare grass pickerel, utilize the flooded marsh vegetation
along the margins of rivers in the Welland River watershed and tributaries to the Niagara.
‘River. 'The mid to lower Welland River contains Class I wetlands; however, some
~ tributaries have lost wetlands due to urbanization, agriculture, channelization, etc. These
- situations are candldates for- wetland creation and enhancement pro_lects
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Numerous methods have been employed to construct wetlands for fish habitat. In some

instances, it should be possible to combined constructed wetlands for the combined purposes -

of ﬁsh habitat and stormwater (urban and rural) quahty enhancement (see Sectlon 3 4.3.15). -

‘Wetlands for fish habitat have been created by damming up the mouths of inﬂowing
tributaries. Earthen dykes with fish passage facilities allow control of water levels and fish
access to the created habitat. .

In urban stormwater systems, on-line wet ponds can be used as fish habitat, if proper
provision is made for fish passage and maintenance of water levels. For channelized
reaches or where' littoral zone area is limiting, it may be possible to construct wetland
embayments which provide excellent fish habitat and recreational opportunities. '

Primary considerations in the design of constructed wetlands are grade, water levels and-
vegetation. Establishing suitable grades and water level regimes are critical for success.

" Both of these factors are major determinants of vegetation patterns and utilization of the
habitat by fish and wildlife. :

Surtable spawnlng substrates are flood-resistant, slender emergent vegetation such as
grasses, sedges and spikerush. The preferred vegetation may be introduced to the wetlands
by a variety of methods, e.g., natural succession, broadcast seeding, propagate plantings,
- transplantrng, vcgctatron control ‘etc.

As for any riparian preparation and plantings, it is highly recommended that qualified -
professionals be consulted in the planning and implementation of riparian plantings. The
Niagara Peninsula Conservation Authority and thc Niagara District Office (Fonthlll) of the
OMNR can assist in thls regard. -

: '3_.94 .b , Upstream and United States Sources: ‘State-I"rovincial Relations
: 3.9.»1 Introduction

Many of the environmental problems identified within the Nragara River (Ontario) AOC
onglnate along the U.S. side of the river or upstream in Lake Erie, as outlined in the draft
Stage I report. While it is within the mandate of the Niagara River (New York) RAP to
recommend remediation measures appropriate for U.S. sources, actions-can be initiated by
the Niagara River (Ontario) AOC to generate interest in remediation, influerice remediation
activities, and ensure consistency in addressing cross border environmental problems. This
Section briefly outlines some of these types of measures, whrch generally fall into three
broad categories: - - :

e  contacts between state and provincial officials;

* agreements between states and provinces; and
¢ international agreements.
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The remainder of this Section will discuss the initiatives within each of these categones

Unlike. with other subsections of Section 3 (e. g., rural areas, landfills, urban areas), the
initiatives  described in this Section will not be screened or evaluated. In the case of
- different types of agreements, the initiatives cannot be effectively screened in the absence.

. -of a specific environmental problem to which they would be addressed. With respect to the

different:types of contacts, all forms should 11ke1y be consldered and collectlvely adopted.

The dlscusslon that follows is based primarily on an excellent study of State/Provmcxal '
" environmental relations sponsored by the W1111am H. Donner Foundation (Envxronmental »
.Medlatlon International, 1985)

3.9.2 Contacts Between State and Provincial Officials
There are a number of different forms of contact that can take place, including:

-» informal contacts;
liaison; and . ‘
L ofﬁcial contacts.

These forms of contact constitute dxfferent d1plomat1c methods of 1nﬂuencmg the decisions
and actions of states and provinces.

Informal COntacts

- Officials on both sides of the border have frequently developed informal contacts with their
* counterparts. - Often, board meetings of the International Joint Commission (IIC) serve as
the initial focus for these contacts. Informal contacts and IJC meetings provide the
_ opportumty for officials to get to know one another and establish a mechanism to remain
in contact. A number of officials have 1nd1cated the importance of these contacts because -
" _thelr counterparts represent a fam111ar face that is “only a phone call away’.

Informal contacts between ofﬁcxals in similar ministries.and agencies are common and have
- been found to be among the most useful kinds of interactions. These types of contacts work
particularly well where the purpose is information exchange or where legislation/regulation
exists to back up a request or position. Communicdtion in this case should occur among
key individuals in the Ministry of the Environment, the New York State Department of .
- Environmental Conservation, Enwronment Canada and the Environmental Protection
Agency ,

There are a- few groups or agencies in the U.S. that should be considered when establishing
a network of informal contacts. The following list, though not intended to be
comprehensive, includes some of these key agenc1es (personal communication with Great
Lakes United representatwe) '
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e Citizen’s Environment Coalition (a state-wide envrronmental mterest group

based in Albany, New York); ‘

Great Lakes United in Buffalo, New York; and

New York State Environmental Coalition (a consortlum of over 100

activitists and organizations).
Liaison. .
These types of contacts are somewhat more formal than informal contacts, often
characterized by an officially designated, liaison officer, office or group. An example exists
in the state of Maine, where two Canadian Affairs Coordinators have been appointed to
handle cross border issues. While the coordinators do not have the authority to resolve -
cross-border issues, they have the mandate and resources to facilitate decision- -making, by

assisting in the acquisition and dissemination of information and hostmg meetings that bring
relevant partres together to discuss and resolve issues.

In Canada, ,Ministries of Intergovernmental Affairs or similar offices have also begun to
~ handle cross border. as well as interprovincial issues. As with informal contacts, liaison-
based contacts work best when the purpose is-information exchange or when there is a
legislation/regulatory basis to back up the request or position. Difficulties arise when there
. 1is no jurisdictional mandate to resolve an issue, or when new problems emerge.

‘Official Contacts

"The most formal category of contacts include officially designated Advrsory Commlttees
Workmg Groups, and ad hoc or permanent Technical Boards. The Niagara River RAP
team is such an example. Official groups are generally provided with a terms of reference
and specific mandate, and are often justified when there are a significant number of cross
border issues that arise. To ensure the effectiveness of committees and working groups,
they- need to be assigned staff that are dedicated, knowledgeable, and as a group, able to

represent the variety of interests relevant to the resolution of cross border environmental
issues.

393 Agreements Between States and Provinces
The. Constitutional Setting _

It is important to understand the constitutional setting that governs the nature and extent to
which states and provinces can enter agreements with foreign entities. In the U.S.| the
states can enter agreements and contracts with other states and foreign entities, providing .
~ there is no attempt to increase the power of the state vis a vis the federal government. In
* Canada, provinces cannot enter into agreements intended to be binding under international
law, but may enter into arrangements and private contracts that fall short of that prohibition.

2629.1 I 3.67



Therefore, the constitutional framework of both countries affords considerable latitude to -
states and provinces to enter agreements with foreign entities. The main limitation is that
such agreements cannot encroach on the powers of the federal government or enter the
‘sphere of mtematlonal law. The agreements, though not binding to government authorities
in the strict sense understood in international law, are valid, enforceable contracts under
‘state and provincial laws. As such, they constitute legal methods of mﬂuencmg and
controlhng the actlons taken by states and provmces :

Types of State-Provmcnal Agreements

There are essent1a11y four cateogorles of operatlonal State-Prov1nc1al env1ronmental
agreements: : : ’

“informational agreements;
-managerial agreements;
_commercial agreements; and
other, miscellaneous arrangements

® & o o

.Each of these types of agreements can address local or regional env1ronmental problems
and with the exception of informational . agreements, frequently incorporate d1spute
- settlement clauses to handle specific types of disputes that may arise under the agreement.
Some' of these agreements involve federal governments because their blessing’ is needed
" to ensure the-viability of the agreement, and others involve federal mst1tut10ns or the IIC
because of the nature of the ‘environmental problem ) ‘

_ Informational Agreements

Informatlonal agreements provide for shar1ng scientific data, Jomt mon1tor1ng of pollution
problems, coordinating scientific studies and conducting joint studies.” These studies can
then be useful in making a poht1ca1 statement to influence federal pohCymakmg, though they
are typically not undertaken with this intention.

One example of an 1nformatlon agreement is the Quebec-New York agreement on ac1d rain,
‘which coordinates the efforts of the two governments to increase their understanding of acid
precipitation through joint studies, data sharing and standardized testing. Other examples
. of informational dgreements include the International Michigan-Ontario Air Pollution Board
and the Michigan-Ontario- Transboundary Air Pollution Committee,- where the primary
purpose of these bodles 1S to monitor pollutlon problems. '

. D1spute ‘settlement prov1s1ons common. in managerial and commercial aoreements are

relatively uncommon in informational agreements, likely because they incorporate non- .
contentious methods used to address cross border environmental problems."
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Managerial Agreements

Managerial agreements provide for cooperative effort to maintain, manage or use a common
_resource or facility in a manner beneficial to the parties of the agreement. These types of
: agreements typically focus on developing a practical solution to a mutual problem.

One example of a managerial agreement is the Derby Lme—Rock Island agreement between .
Vermont and Quebec and the federal - and prov1n01a1 environmental - agencies.  This
agreement provides for the construction and operation of a sewage treatment facility shared -
by the twe communities. = Another example of a managerial agreement is the Lake
Memphremagog Water Quahty Management Plan involving Vermont and Quebec, which
requires’ the establishment of a Committee to set compatible water quality objectlves
standards and pollution abatement programs.

Managerial agreements differ from informational agreements in that many incorporate a
dispute settlement provision. Such provisions often designate a Committee to administer the
agreement and resolve disputes. The provisions also include ‘methods of handling
unresolved drsputes often requmng submissions to blndmg arbitration.

Commerclal Agreements

Commercial agreements provide for e)tchange or sale of goods and promotion of travel or
trade. Usudlly economic incentives are impetus for these types of agreements, though
additional benefits often include increased services, capacity or convenience.

Examples of commercial agreements include the energy contracts between Hydro-Quebec
and the Power Authority of the State of New York and between Ontario Hydro and the:
- Power Authority, which provide the option of buying and selling surplus power to each
other. The arrangement allows the power facilities to benefit from excess capacity and to -
- meet peak demands. Another example of a commercial agreement (with a managerial
component) is the agreement between Quebec and Vermont regarding the hydroelectric
~ project on the Missisquoi River at North Troy, Vermont.. This agreement relates to the
construction and operation of a hydroelectric facility, and its purpose is to minimize the
- negatrve env1ronmental effects of the constructron and operation of the power project.-

As with managenal agreements commercial agreements generally contain d1spute settlement
mechanlsms because of their contractual nature.

Other_, Mls,'cell‘aneou's Arrangements

There are a number of other arrangements between states and’provinces that do not fit the
" above mentioned categories (informational, managerial, commercial). Examples include:

‘e an agreement between the Public Health Departments of Maine and New
Brunswick providing for a contingency plan to coordinate emergency efforts
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394

of the agencies in. the event of an acc1dent at the Pomt Lepreau nuclear
- plant;

the managerial/commercial agreement concemmg the Skagit R1ver and the

level of the High Ross Dam;

the managerial agreement known as The N ortheastem Forest Flre Protection
Commission, involving' New Brunswick, Quebec, Connecticut, Maine,

'Massachusetts New Hampshire, New York, Rhode Island and Vermont..

This agreement requires the parties to offer assistance- m an emergency and

to integrate their fire-fighting programs; and

managerial agreements between multiple parties, such as the vanety of

- arrangements between the Great Lake states and proymces

International Agreements

As discussed in Section 3.9.3, states and provinces are restricted from entering international
" agreements (i.e., agreements binding in international law). Howe_'vér, federal governments
can enter into such agreements, and these might represent the most effective means of
reducing or eliminating transboundary pollution problems. Examples of international
agreements include the Great Lakes Water Quality Agreement and the Niagara River Toxics -
Managément Plan, which provide a mechanism for estabhshmg common goals and schedules
of activities, and a legal means of enforcmg the actlons and act1v1t1es requxred of the parties
to the agreement. .
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4.0 RECOMMENDED REMEDIAL OPTIONS AND IMPLEMENTATION
' CONSIDERATIONS '

- 4.1 Introduction

Section 3.0 identified, evaluated and recommended a number of remedial options for each
pollution source. This Section summarizes the options that have been recommended,
provides an overview of the basis upon which the recommendation has been made, and
addresses some of the key implementation considerations. Remedial options applicable to
_Iandﬁlls have not been included in this Section because no opttons have been recommended
. beyond those already in place, or planned for implementation, at the five landfills of
. concern within the Niagara River (Ontario) AOC. ‘Table 3.12 summarizes the remedial
options in place (or planned) for the landfills of concern. Remedial options: applicable to
armospheric sources have also been exclpded from this Section since many of the air quahty
concerns originate from much larger regional airsheds and occur within heavily
- industrialized and populated corridors in New York state. Also, air pollution is not believed
to significantly contribute to the Niagara River water quality problems, Beak’s Phase I
report provides an overview of remedial options for reducing environmental impacts caused
by atmospheric sources, including those relating to the Niagara Falls mist (Beak, 1991).

Remedial options are recommended and discussed in this section for each of the other -

~ pollution sources. The establishment of priorities among the various options within each -
- source has been attempted, where possible, though no attempt has been made to establish - -

priorities between broad source categories (e.g., urban, rural, public). The determination
of priorities is inherently limited by the lack of 1nformatton on the relative magnitude of
contamination caused by specific sources. For example the relative magnitude of
contaminant loadings from urban versus rural sources is unknown. Furthermore, within
_rural sources, the relative magnitudes of contaminant loadings from rural estates versus
agricultural operatmns is unknown. Without this information, and assuming limited

- resources, one cannot recommend that urban remedial options be implemented ahead of

rural ones, or that septic systems in rural estates be addressed before modifications to
-agricultural practices. Essentially, these uncertainties make it difficult to recommend or
establish pric-itiec ~=mong options both within and between broad source categories.

In order :+ - ‘ .ifying priorities, it w1ll be necessary to quanttfy loadings of toxics
in waste streams. For example, for each of the 18 priority pollutants, it will be necessary’
to identify mass loadings from all potentially significant sources (e.g., stormwater, CSOs,
industries, agricultural operations). Once loadings have been estimated, an imp‘lementation
programfocussing on waste mtntmtzanon/ellmmanon for the pnorlty pollutants can be
developed
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-“ 4.2 , Public Sources

As thh many of the other sources, it is dlfﬁcult to judge the slgmﬁcance of pollutlon
sources and quantify effects, since the problem sources are non-point and their relative
- contributions are unknown. Though it is expected that the total contribution of individual
public sources to the water quality problems of the Niagara River (Ontario) AOC is
- relatively small, most of the recommended alternatives are cost effective, complement one
~another, and are likely to yield measurable benefits if adopted collectively. Table 4.1
1dent1ﬁes each of the remedial options recommended for adoptlon by the publlc

Regardlng 1mp1ementat10n efforts should focus on e11mmat1on and reductlon alternatives as
a first pnonty, and control or treatment alternatives as a second priority. This overall
strategy 1is consistent with the ultimate goal of virtual elimination, and embodies the
prmcrple of source control to prevent recontammatlon and continued pollutlon

- In many cases, public 1n1t1at1ves require support from the government, 1ncludmg fundmg
for ongoing public education programs, and institutional support such as increasing the

‘number of hazardous waste disposal days/depots.  Educational programs are key to
. generating and sustaining public interest, as well as the initiation of remedial optlons by

- other sources, such as industry and the agncultural community.

4.3 Urban Sources

The env1ronmental problems wnhm the broad category of urban sources are those
_principally associated with sanitary sewage and sewage treatment and general stormwater
runoff. These problems contnbute to various environmental impairments but pr1n01pa11y the
following: :

* - water quality impairment by conventional pollutants (nutrients, bidchemical_
oxygen demand, suspended solids/silt, bacteria). This, in turn, can result in
impairment of aquatic life through habitat degradation, impairment of
recreation ‘uses due to bactenal contammatlon and contammatlon of -

. sediments; )

* water quality impairment by toxics found in WPCP effluent, WPCP by-'

~ passes, combined sewer overflows and stormwater runoff;

® aquatic habitat i 1mpa1rment through damage or destruction of riparian stream
habitat; and

* impaired industrial, municipal and agrlcultural uses of water resultmg from
detenoratlon of the quality of water supplies. :

These 1mpa1rments are not unhke the 1mpa1rments caused by rural sources within Area of
- Concern watersheds ‘ : :

‘Table 4.2 lists the various urban sources, the alternanves preferred for remediation of these
sources, and provides information on rationale, 1mp1ementatlon and costing.
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TABLE 4.1: * RECOMMENDED R¥-

- OPTIONS FOR PUBLIC SOURCES

Problem Sources | Preferred Alternatives

* Rationale

Implementation

Cost-‘

Household Measures - éonservc water

Reduce use of toxic/hazardous
chemicala

Precycle

Toxic/Hazardous Chemicals
Use and Dispasal

Impairments Addressed

Water quality

s Water quality
¢ . Contaminated sediments .
*  Aquatic/biota life

¢ Water éuality
(indirectly)

¢ Water quality

s will result in minor improvements

in treatment efficiency and
reductions in CSO volumes -

directly addresses persistent
toxics problem .

preferred to alternatives directed
2t proper disposition of toxics

indirectly affects water quality by -

reducing landfill waste volumes
good environmental practice
preferred to alternatives directed

-at proper disposition of waste

directly addresses persistent

_ toxics problem
. good environmental practice

public education important
to stimuiate and sustain
action ]

indoor water conservation

" devices, such as low .
volume toilets, particulardly -

important in rural
households
to obtain significant

. improvements should
consider metering and rate .

increases, though policy
implications exist

public education Important
to increase awareness and
advise re: substitute
products :
promote products having
authoritative labelling suc
as the federal . i
government’s ‘Ecologo’
when purchasing consumer
products

public education imporniant

o in¢rease knowledge of
preferable products and

packaging alternatives

" promote products having
_ authoritative labelling to

guide purchasing of
consumer products

public education imomh&

. requires institutional
“support from Region (¢.g.,

increasing the frequency of
-hazardous waste drop off
days)

- Moderate

Negligible

Negligible

Negligible



TABLE 4.1:

. RECOMMENDED REMEDIAL OPTIONS FOR PUBLIC SOURCES (cont’d)

Problem'-Soumcn

Preferred Alternatives

Impairments Addressed

Rationale

Iixiplemcmalion

Cost

Household Measures
Cont'd

Public Involvement

Non-toxic Waste Disposal

Reuss

Septic Tank System
Maintenance

Control Pets

Lobby govcmmént officials

Water quality
(indirectly)

Water qunlify
(indirectly) -

Water quality (bacteria,
nutrients)

Water quality (bacteria)

All impairments
(indirectly)

indirectly affects water quality by
reducing landfill waste volumes

~+ good environmentsl practice

"indirectly affects water quality by

reducing landfill waste volumes
good environmental practice

minimizes water pollution from
conventional contaminants

minimizes water pollution from
bacterial sources

government support key to the

success of many of the remedial -

options (public, industrial, rural
etc.) :

would strengthen public’s
influence over other actors (e.g.,
industry) and other members of
the publie -

public education important
requires institutional support
from Region (e.g.,
availability/accessibility of
recycling facilities and proper
waste disposal facilities)

public education important

low volume toilets and other
water conservation techniques

. Mnay represent more cost-

effective solutions because clay
soils limit septic aystem
infiltration

public ediication important
to obtain significant

‘improvements, government

support in the form of
developing regulation (by-
laws) and enforcing
compliance should be
considered )

government support includes
many dimensions: financial,.
regulatory, compliance
monitoring, administrative
begin by writing letters,
initiating telephone
converaations or informal

‘meetings with MP's

emphasize positive forms of
government support, such as
economic incentives, rather
than negative forms such as
Increased regulation or
punitive measures

Negligible

Negligible

Moﬁeme

Negligible

Modest



TABLE 4.1:

RECOMMENDED REMEDIAL OPTIONS FOR PUBLIC SOURCES (cont'd)
- Problem Sources Preferred Alternatives Impairments Addressed Rationale . Implémentation ' Cost
“Public Invoivement " . Panticipate on Advisory ¢ All impairments ' proactive approach that endbles government support may be Modest
. (Cont'd) - Comnittees, Working Groups (indirectly) * the public to assist in heipful 1o atteact/sustain public .
' ete, : : finding/implementing solutions " participation ‘
‘ensures that the public directly contact industry and
‘ _protects their own interests govemment‘ofﬁcials to
' determine existence of
‘environmental committees,
eligibility, application -
requirements, responsibilities
‘ " ‘of mémbership, etc.
Public Education s Al impairments . education is one of the key _ on-going program important Moderate
(indirectly) components to ¢nsure that the funding to develop and offer
public is on an equal footing with educational programs available
other actors and to maximize from a number of sources
- their ability to influence others (¢.8., Great Lakes Protection
. key to the success of many other fund, Green Plan) .
remedial options (e.g., industrial, important to obtain information
rural, etc.) C " of success stories in all
' sectors, to focus the public's
efforts and discussions and to
sustain interest in solving -
environmental problems
important to consult with
Boards of Education to ensure
public school curricula reflect
. " environmental values and
"promote good environmental
practice
Agreements between’ ¢ All impairments. formalizes relationships and’ refer to. 'Good Neighbour®

communities and industry

' (indirectly)

documents commitment from
industry o
documents expectations from the
community

‘Negligible
agreements in U.S. for .
guidance concernirig content
and respective commitments of

" industry and community

members .
should seek legal/government

-advice in order to prepars

agreements

include monitoring program
and responsibiiities of both
parties ’




TABLE 4.2:

RECOMMENDED REMEDIAL OPTIONS FOR URBAN SOURCES

" Problem Sources

Preferred Alternatives

Impairments Addressed:

. Rationale"

Implementation

Cost

Urban Sources

Household Source
(various)

Spills

Industrial/Commercial
Dischargers
(to sewer) .

Construction Sites

Combined Sewer
Overflows, Bypasses
at WPCPs.

" Municipal
. Infrastructure

 Urban Runoff

see Table 4.1

Spill prevention planning,
spill response. planning

Sewer use by-law enforcement

Sediment controls (vegetation,
detention ponds, filter strips,
ete.)

Storage and treatment

Rehabilitation, upgrading

Various measures to reduce storm’
runoff rates and improve storm-
water quality including wetlands
creation, reforestation, urban
retrofitting, natural chemical
design, erosion and sediment
control, detention/retention ponds,
infiltration facilities, oil/grit
separators, filter strips, vegetated
swales, etc.

Variable, potentially

. any beneficial use may

be impaired by spills-

Water quality, aquatic
biota/fishing problems,
contaminated sediments

Water -quality, aquatic

biota (siltation)

Water quality recreation;
fisheries, sediment
quality '

Water quality, recreation,
fisheries, sediment

-quality-

Water quality, recreation,
aquatic life/fisheries,
sediment quality

Required in handling of

hazardous chemicals, wastewaters, -

to minimizé water quality impacts,
'sewage plant impacts

‘Results in source reduction-
elimination C

Construction sites are localiied;

-significant sources. A priority
“source for control -

¢ For handling large waste volumes
and providing adequate treatment.

"e Provide for treatment of storm-

water as well as sanitary over-
flow )

To reduce infiltration/inflow into
sanitary sewers; to increase
capacity where necessary-

To reduce impacts of stormwater-
stormwater impacts in terms of
pollutanl;_ and toxic loadings are
typically ten times greater than
CSQO impacts

¢ MOE has spills response
program in place )
spills prevention plans should
‘be developed by. industry where
needed

Ensure toxics are included

More intensive monitoring may

be required

¢ Need for stricter.by-laws may be
identified by monitoring at WPCPs

May require limits on extent and

* duration of stripping soil, use of

various erosion control and sediment
control

Requires construction of storage
capacity at WPCPs or elsewhere’

Costly pollution control measures,

" optimize with storage/treatment and

WPCP expansion options

Done gradually, requires an array
of practices

low

moderate

*low

~$50M -

. ~$300M°

"~ ~$300M for
existing areas;
costs’born by
developers for

new development



TABLE 4.2:

- RECOMMENDED REMEDIAL OPTIONS FOR URBAN SOURCES (cont’d)

", Problem Sources

Preferred Alt.emalives.;

Impairments Addressed .

Rationale

Implementation

Cost

Water Pollution
Control Plants

General operationa! options -

process automatinn, ore.gior
training, C of A revision,

" monitoring, commuaicition -

Exbanded monitoring fur
NRTMP targeted toxics in
influent/effluent

Engineering options - expanded
secondary treatment capacity

. Water quality, recreation,

aquatic life/fisheries,
sediment quality

Water quavlity, aquatic -
life/fisheries sediment
quality

Water quality, recreation

To streamline existing plant

operation and identify; monitor

toxics loadings

To monitor toxics loading and
identify fieed for source control

To provide full treatment of
wet weather flows.

ngrahs can -be developed in '

" cooperation with MOE

Integrate with routine °
monitoring programs

Optimize with storage/treatment
options and infrastructure
rehabilitation/upgrade option

low

low

$50-$150M

-~




At present, it is not possible to identify the degree of envrronmental improvement that will

result from the implementation of any specific remedial option. This is because the relative
magnitude of urban versus rural sources and the relative magnitudes of the various urban

* sources in terms of pollutant loadings have not been identified. Because of the high cost

of- 1mplementatlon of some of the englneered remédial alternatives appropriate for urban

settings, it is strongly recommended that watershed management plans first be developed

~ for the Welland River and for the Ontario portion of the Niagara River before proceeding

_ with major engineering' 1n1t1at1ves The watershed management plans would include the

~ identification of: : : :

e the relative magnitudes of loadings of suspended solids, nutrients and toxics
from various sources; o
¢ remediation of specific sources on a priority basis;
* specific policies for the protection or enhancement of natural features
(wetlands, buffer strips) that are protective of aquatic resources;
e more specific controls on land development for minimizing environmental
, - impacts; and
e more refined estimates of the costs of 1mplement1ng spec1fic remedial
optlons :

Watershed plans are currently' being undertaken within many regions in Ontario. The
studies are generally carried out at a tributary level (e.g., Lyons Creek, Chippewa Creek),
and will assist in identifying specific problems, concerns and solutions within the study area.
The watershed plans would probably cost about $250,000 per study.

As noted above an effort. should be made to construct a mass balance for toxic contaminants
discharged to the environment within the Area of Concern. This would entail a compilation
and review of all existing monitoring data on concentrations and flows, particularly in
combined sewer overflows (CSOs), storm sewers and sewage treatment plants. Additional
monitoring may then be required to quantify or confirm these loadings sufficiently so that
remedial actions can be effectively directed towards the most significant and the most
~controllable sources. - As shown in Section 3.0, the concentrations of conventional pollutants
" and toxics in stormwater and CSOs are generally similar, at least in other municipalities,
so that the relative loadings from the two sources are equally proportional to flow.
However, because stormwater flows are typically much greater than CSOs, it is likely that
loadings of pollutants can be more effectively reduced by remediation of stormwater runoff
than by remedlatlon of combined sewer overﬂows

In terms of implementation, it is recommended that all of the alternatives identified as "low"
or "moderate” in cost be commenced in the near future. Where necessary, this will require
.some degree of planning control, particularly where municipal-level approvals processes
control new development. The most important aspects here are stormwater management and-
- control in all new development or redevelopment pro;ects :
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~ For the more costly pollution control options, it appears that storage and treatment options
should be developed in detail for the management of CSOs, as this alternative has generally
“been found to be more cost-effective and environmentally compatrble than sewer separation.
Further work will, however, be requrred to define the impact on the WPCPs due to the

1ncreased flow volumes associated with storage of combined sewage.

, 4.4 Industrial Sources

Remedial options for industry addressed in this report focus on a subset of the 15 industrial
facilities recognized as toxic dischargers by the NRTC. As noted in.Section 3.4.2, the
review and evaluation of options focuses on facilities identified as ’Significant’ and *Minor’
contributors of-toxics discharges. Table 4.3 identifies recommended remedial options for
five of the fifteen industrial facilities. The preferred alternative to reduce toxics discharges
for three of the five facilities is a glycol-based and/or evaporative water recycle system for
cooling water used in the plants. While the capital cost of this alternative ranges from
$100,000 to $1,000,000, operating cost savrngs are expected to result from a reduction in
purchased water. ~

For two of the plants studies are currently being undertaken to determine why C of A

g requrrements are not bemg met (Cyanamid, Welland) and to determine the effectiveness of

various alternatives for containing and treating nearby storm water runoff (Canadian-Oxy).
The results of these studies will lrkely suggest further remed1a1 optrons : '

In addmon to the above options, it is recommended that industrial efﬂuent be monltored for
_ toxic contaminants targeted for reduction and eventual ehmmatron in the Nlagara River
- Toxics Management Plan. : : '

Wrth respect to the Laidlaw Environmental Services Facrllty, which the NRTC has identified '

as an "Unknown’ toxics discharger, no remedial options are recommended. Also, further

study is unnecessary to clarify the uncertainty, as the likelihood of toxics discharge to the

Niagara River AOC is mmrmal the facility is a waste transfer station without any process
- waste streams.

While this study focused on options applicable to toxics dischargers, the evaluation and
monitoring of non-toxic discharges and other waste management practices for all industrial
facilities within the Niagara River (Ontario) AOC should also be undertaken. To the extent
that such discharges and practices have a detrimental impact on water quality within the
AQC, remedial options should be identified and evaluated to address these sources. The
severity of impacts and the costs and effectiveness of remedial options will have to be -
compared with the impacts and options that hiave already been identified for toxic’ discharge
~ sources, with the intent on determmmg overall prrorttres



TABLE 4.3:

RECOMMENDED REMEDIAL OPTIONS FOR INDUSTRIAL SOURCES

Problem Sources

Preferred Alternatives

Impairments Addressed

Rationale - -

" Implementation

Cost

Flest Manufacturing

Atlas Specialty Steels
Division

Cyanamid of Canadas,
Welland Plant

Cyanamide of Canada,
Niagara Falls Plant

Glycol-based and/or

Evaporative cooling tower

 recycle systems

Cooling ponds or evaporative
cooling tower recycle systems

Water quality (toxics, .

solvents)

Water quality (heavy metals,

solvents)

Water quality (héavy metals) ~ e

Water quality (cyanide, .
heavy metals)

would eliminate remaining direct

discharge concern regarding non-
contact cooling water

would yield cost savings due to
reduction in purchased water

-currently being considered as a

potential capital project

current effluent flow volumes

" supgest recycling potential

plant has had ﬁcem difﬁcuity

achieving the non-acutely lethal
éffluent discharges required under
the Cof A _

Cyanamid announced in early

1992 that this plant would cease

operations before the end of the
year . )

convert cooling loops for
autoclaves and air

- compressors

should attempt to reduce
cffluent discharges to less
than § m*/tonne of steel
production (currently: 30
m*/tonne) -

" a small net blowdown is

still required to control

~ build-up.of total dissolved

solids in cooling loops
a final clarification step

" using hydroxide and

polymer may enhance
treatment .
recycling process should
likely exclude treated -
effluent from finishing -

- operations given high

concentrations of dissolved
solids . o

" current study is in

progress to determine why
C of A requirements are
not being-met

more data from this plant
are required in order to
determine most cost- -

- effective methods for

toxics reduction

consider required
decommissioning and site

remediation activities

$100,000 -
$1,000,000

$1,000,000 -
$§10,000,000



TABLE 4.3:

RECOMMENDED REMEDIAL OPTIONS FOR INDUSTRIAL SOURCES (cont'd)

Prébleﬁ Sources

Preferred Alteraatives

Impairments Addressed

Rationale

Implementation

Cost

_ Canadian-Oxy Chemicals
Limited - - o

Double circuit b!os‘fd glyéol‘
loop and/or evaporative-
cooling tower recycie system

Contain and treat stormwater

runoff (in viclnity of
processing arcas and product

- handling/storage areas)

water quality (phenols)l 4

w;lter quility (phe_n&s) _

would eiiminate direct discharge -

concern regarding non-contact.
cooling water - )
would likely yield cost savings

‘due to reduction in purchased

waler

company comi_n'ucs'to have

difficulty maintining phenol

_concentrations at acceptable levels
_during wet and dry weather

company currently examining
alternatives

replace once-through
cooling system used in the
flaker operation (major
source of cooling water use
in the plant)

blowdown (spent water)
may contain traces of
phenol hence consider
discharging to the sanitary

| sewer

current study of alternatives ..

in progress
more data required in order

."to determine the néed, cost
- and effectiveness of

alternatives

$100,000- -
1,000,000




4.5~ B , Ruralﬂ Sources

Rural sources of contamination concentrate on non-point source runoff as it relates to
problems of siltation and suspended solids, eutrophication and pesticide contamination.

- While a number of remedial options have been recommended (see Table 4.4), it is difficult
' to establish priorities given the lack of mformat10n on the relative significance of spemﬁc
 rural sources. '

- For a number of the remedial options identified in Table 4.4, the costs are likely to be
minimal, particularly when benefits have been taken into account. Examples of some of the
benefits include reducing the use of pesticides due to minimization of pest and disease
problems, reducing the number of agricultural operations, and eliminating exposure to EPA
penalties/charges. In other cases, equrpment and expertise. may be available from the
- Conservation Authority, .or subsidies may be available from a variety. of sources.

Unfortunately, the demand for agricultural subsidies to assist in making progress towards
environmental objectlves far exceeds the supply of available funds. The current narrow
profit margins in farming often. encourage short run thinking (rather than sustainable, long
run farming practices) and create incentives to sever and sell agricultural . property to
deve10pers ’ ‘

Realistically, 1mplementat1on of most remedial optrons to address the env1ronmental
problems in rural areas will require financial support and government assistance. Prior to
‘the commitment of significant funds, a study should be undertaken to identify, evaluate and
~ priorize specific problem sources and remedial options. The need for such a study has
- already been identified by the Niagara Peninsula Conservation Authority. . Though funding
~ constraints have prevented the study from being undertaken, funding of approximately
'$10,000.00 have been estimated to be sufficient to ‘complete the preliminary fiéld
. reconnaissance component of such a study, and the results are a prerequisite to targeting

- remedial activities and ensuring that scarce agncultural resources are put to the1r best use.

4.6 Contammated Sedtment Sources

The pnmary dlfﬁculty in. addressmg envrronmental problems relating to contamlnated
sediments is that the sources are largely unknown. This is primarily true for both the
Welland and Niagara River watersheds, though initial efforts should concentrate on the
Welland River where contaminated sediment is more w1despread

As identified in Table 4.5, further study is recommended as the first pnonty for addressmg
contammated sediments in the Welland River watershed. This study, and any remedial
options for source control. suggested by the study, should be implemented prior to
considering sediment removal or disposal/treatment (unless health concerns exist). The
focus should be on the orie highly-contaminated area recently identified in an MOE-
sponsored study. Regardmg sediment removal suction dredging techniques are generally
preferred because they minimize contammant migration. A suction dredge operation is



A'-I'ABLE, 4.4;

RECOMMENDED REMEDIAL OPTIONS FOR RURAL SOURCES v

Problem Sdurces

Preferred Alternatives

Impairments Addressed

Rationale

Implementation - } Cost

" Houschold and

Agticultural

Farming Practice,

Public Education

No tillage

Conservation tillage
" Crop Rotation

Establish Buffer Strips

Reduce water use

siltation and suspended .

“solids
.eutrophication .

pesticide contamination

of water and sediment

soil erosion and siltation

soil erosion and siltation

soil erosion and siltation
pesticide contamination

" of water and sediment

soil erosion and siltation

water quality (bacterial,

‘phosphorus)

relnlivel); inexpensive method
of developing an understanding

and awareness of pollution

problems, solutions and funding

sources

potential funding sources include: o

CURB, National Soil Conservation,
Land Stewardship, Green Plan

Programs*

slows runoff and soil erosionby . o
preserving vegetative cover and

organic matter
operating costs less than

conventional tillage as planting
. and cultivation combined

2

rel;:tivcly inexpensive method of . @

minimizing soil loss

good fai‘ming practice that
minimizes pest and disease

problems, replenishes soil nitrogen

levels, reduces soil losses

slows runoff and soil erosion by
establishing a natural vegetative

barrier

.

- it is well known that rural septic

-'systems in the Welland River.
watetshed promote surface water
runoff and contamination due to
low infiltration rates (clay soil)
relatively inexpensive solution that
will reduce hydraulic loading by

.28% B

needs to be ongoing

moderate
OMAF assistance important :

© supports/reinforces a number of

other options recommended for -
rural and other sectors
should be  accompanied by study

+ which identifics, evaluates and .

and priorizes sources -

consult OMAF for determination - $20,000
of impact on crop yields (equipment)
equipment may be available on loan

from Conservation Authorities

$5,000 - $7,000
(equipment) -

consult OMAF for determination of
impact on crop yields - )
chisel plough most commonly used and
fits onto existing farm machinery -

negli gible'
given benefits,

consult OMAF for determination of -
crops which will replenish soil
nitrogen levels, reduce soil losses

negligible
given benefits

consult with Conservation Authority
to determine appropriate width of
buffer zone _
buffer zone requires protection
from uncontrolled access by livestock
(consider fencing)

‘ replacement of standard toilets with '$250
. low-volume toilets

" (6-litre
houses in Binbrook Reservoir watershed toilets)
may be eligible for 50% funding through

. CURB program



TABLE 4.4:

. RECOMMENDED REMEDIAL OPTIONS FOR RURAL SOURCES (cont'd)

Problem Sources

Preferred ‘Alternatives

lrﬁpaimientg Addfesse_d

Rationale

Implementation : Cost

' Farming Practice

(com’d)

Land Use Con;fols

Structural Measures

Improved Manure Storage

Control manure spreading”

Spring tillage

Limit land devéloprﬁem

Re-establish floodplain integrity ‘

Wetlands

Fencing”

Revegetation

o water quality (bacteria)

water qixality (bacteria)

- soil erosion and siltation

soil erosion and siltation
pesticide contamination of
water and sediment .

water quality

Asoi1/strenml3an_k erosion

water quality
fish and wildlife habitat

aquatic, biota, wildlife,
water quality

vegetation ]
soil/streambank erosion
water quality

soil erosion and
sédimentation

¢ direct pollution of surface water  ®
by manure is an EPA offence
¢ subsidies available

¢ direct pollution of surface water
by manure is.an EPA offence .

¢ slows runoff and soil erosion by o

minimizing time that fields are not

covered by crops or organic matter
¢ reduces nutrient losses resulting

from runoff during snowmelt period

¢ would contribute to environmental o
improvements by reducing - ‘
construction runoff, unnecessary o
pesticide use, inefficient septic
systems

¢ may be difficult to justify under
current economic pressures

¢ floodplain system provides natural ¢
bank stability/erosion control,’
removes nutrients and pollutants,
enhances habitat values

© & cost effective method if use/ .

maintain natural wetlands

* can remove solids, control runoff, o

remove nutrients and pesticides

« direction pollution of surface water .

by manure is an EPA offence -

¢ support available from reglonal .
authorities

-consuit OMAF to determine availability

 consult OMAF for specific advice

" establish policy for limiting severences

moderate
of subsidies to construct proper storage

facilities (e.g., pits, concrete berms) -

setback from streams to minimize

contamination potential

negligible
general advice is to not spread manure -
on frozen ground, or c¢lose to drainage

ditches, streams

plough in spring rather than fall negligible

moderate -
and sale of agricultural fand to developers  high’
consult with regional/local planning )
departments to determine policy alternatives:

slight-
moderate

similar to.buffer strip option, may be
more expensive

consult with MNR to determine incentives negligible

to remove wetlands from production (natural
artificial wetlands may be used to treat wetlands
runoff for large, intensive livestock maintenance)
operations

livestock should be prevented access moderate

to streams and riparian buffer strips

consult with the Region and Conservation moderate

Authorities to target revegetation effom
towards erosion - prone areas
maintenance important

" roadside ditch cleaning by the Reglon and

and grassing drainage ditches or swayles
should be considered



" TABLE 4.4: - RECOMMENDED REMEDIAL OPTIONS FOR RURAL SOURCES (cont’d)

Problem Sources - Preferred Allematives - Impairments Addréssed . Rationale - T - Implementation ' o Cost
Structural Measures Upgrade draindge ditches - ¢ goil/streambank erosion ¢, eroding ditches can be significant ®  bioengineered banks, application of - moderate
(cont’d) . * water quality ' sources of siltation fluvial geomorphological principles )




. TABLE 4.5

RECOMMENDED REMEDIAL OPTIONS FOR CONTAMINATED SEDIMENT SOURCES

Problem Sources

Preferred Alternatives - Impairments Addressed Rationale " Implementation ’ Cost
" . Atlas Steel - Atlas Reef Source Control, Suction - *  Sediment contamination ¢  known point source Atias Steel has already Moderate
Dredge technology, siltation . ¢ . Water quality " & source control already in place remedied the source of the
controls ) ®  preliminary trials already problem (particulats heavy
completed with acceptable results metal losses in wastewater)
re: losses of suspended

¢ Sediment contamination
*  Water quality

Communication

Monitor . Sediment contamination
*  Water quality

Welland River Source Control g . Scdihent contamination

. ¢ . Water quality

jﬁaniculates and treatment/disposat
of dredged material

facilitates the exchange of
information on remediation

progress and the need for further

information/data

may assist in uncovering’
historical information useful in
analyzing current pollution
problems

Key component to monitor

. progress and target further

remedial efforts

genesally this is the first step in a.
remediation plan

Intake methods should be
designed to minimize -
losses of suspended
particulate downstream
continued testing of
technology required, as
well as leachate trials to
determine classification/
treatment of dredgate

program should be Low
ongoing o

requires liaison between

agency responsible for

cleanup coordination,

industry, the public, and

those undertaking studies

to identify pollution

sources or source control

measures :

focus on measures of
effects (e.g.,
improvements to water
quality and sediment

Low-moderate.

~ contamination) and efforts

(e.g., completion of
studies, instaliation of
pollution abatement
equipment)

supporting study required Moderate - high
to identify the sources of .

contamination and to

develop specific controt

plans

detailed investigations

~ particularly warranted for

sampling station 9 (ses
Tarandus study) and other
locations close to storm

sewer outfalls



TABLE 4.5: RECOMMENDED REMEDIAL OPTIONS FOR CONTAMINATED SEDIMENT SGURCES {cont’d)

Problem Sources

Preferred Alternatives " Impairments Addressed " Rationale

Implementation Cost

" Welland River (Cont'd) -

Niagara Rx;veri

. Sediment removal " & Sediment contamination ¢ x{eceasary component of

¢ Water quality o - remediation strategy

Source control ¢ Sediment contamination ¢  generally this is the first step in a
' ) s Water quality remediation plan

consider once source . '$50,000-

“controls have been " 150,000 per

implemented, unless ~ ~ month (suction-
potential direct health ©  dredging)
concerns are. identified - o
(e.g., PAH - contaminated

" sites) .

through specific tecihniques
depend on extent and

-nature of problem, - -
- generally suction dredging
- preferred to other methods -

because it minimizes
contaminant migration
eleanup operations should

- include siltation controls
_such as silt curtains, -

bottom traps and surface

- booms

supporting study required _moderate - high-

" to Identify the sources of -
. contamination and to

develop specific controls .

. & number of sources have

been implicated from-
previous studies
contaminated sediments in -
headpond reservoir of

" Ontario Hydro's Sir Adam
" Beck Generating Station
- hiave been identified and

sources controlled; -
continued monitoring

' required to detect
_contaminant mobility

{which would then justify
further.remediation)




- estimated to cost between $50 000 and $150,000 per month excluding the costs of srltatron
~ controls.

Histori'c wastewater discharges from Atlas Steel are responsible for the ‘Atlas Reef in the ~
Welland River. Source control has already been implemented at the plant to eliminate the .

particulate heavy metal losses in wastewater. Suction-dredging technology, combined with

siltation controls, is currently bemg tested by Atlas Steel to remove the sedlment Studies
 of the classification of the resultmg dredgate are also underway : ‘

Regarding the Nxagara R1ver watershed further study 1 is also required to 1dent1fy sources
of sediment contamination. A number of sources have already been implicated, but prior
-to taking any remedial "action, sources should be confirmed and options identified .
appropriate for each source. Contaminated sediments do not generally accumulate in the
Niagara River due to the strong currents, so that sediment cleanup is not specrﬁcally
recommended at this time. :

4.7 'PhySical Habitat Disruption

Fish habitat within the Area of Concern has been impaired by disruption or loss of riparian -
habitat, streambank erosion and siltation, in-stream alterations and loss of wetlands. As
noted in Chapter 3.0, many options are available for remediating such problems, and the -
specific approach to a damaged area must be selected on a site-by-site basis. Because many
of these options can be implémented at low cost by public volunteer groups and are known
to be ‘very effective at improving fish habitat, it is recommended that such measures be
implemented broadly thhm the watersheds draining into the Niagara Rlver and partlcularly
in the Welland River. . R

‘Pnor to commenclng a physmal habltat remedlatlon program it is recommended that,
~ problem areas in terms of riparian zone disruption be identified and ‘prioritized by severity
- and extent. This can be done in consultation with the Nxagara Peninsula ‘Conservation
Authority. - In-terms of in-stream enhancement, either or both the Conservation Authority
and the Niagara District office of the Mmlstry of Natural Resources should be consulted.
Consultation with these authontres 1s -also recommended to secure the appropriate
engineering and scientific expertise required to undertake many of the measures, and to
‘obtam access to avallable financial support.

Funding for such prOJects may be. avallable from the Ontario Mlnlstry of Natural Resources
‘through  their ‘Community Fisheries Involvement Program or - Community - Wildlife
Involvement. Program. In agricultural areas, funding may be available to- the farming
community through the provincial and federal funding programs .noted in Section 3.0 for
initiatives such as fencing to prevent livestock access to streambank areas. On industrial
land located along stream and river banks, industries may sponsor public activities in
rehabilitating damaged. areas, prov1d1ng safety and securlty concerns can be met.
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4.8 Upstream and United States Sources .

While it is known that the majonty of the env1ronmenta1 problems within the Niagara River
(Ontario) AOC originate along the U.S. side of thé river or upstream in Lake Erie, the

" identification and evaluation of remedial options appropriate for these sources is not within

the mandate of the Nlagara River (Ontano) RAP. Furthermore, there is little evidence to

suggest that transboundary environmental problems have been effectively addressed by -

. aggressive legal or diplomatic action. The two, practical optlons available to the Nlagara '
. River (Ontano) RAP are: : :

*  to sét an example in Ontario by 1mp1ementmg remedlal optlons targeted at
~ Ontario sources; and . :
* to develop and ‘maintain 1nformal and formal relatlons with counterpart
. agencies and orgamzatlons in the U. S :

Adoption of the remedlal measures recommended elsewhere in Sectlons 3 and 4 of this
document address the first option.” The second option requires time and commitment, and

is likely to go through a series of steps ending in the development of a formal agreement i

between a state and province. Such'a formal agreement is premature until viable options

- are identified that can be undertaken by each jurisdiction to address their respective problem

sources. It is recommended that at this time, informal communications begin (or contmue)
‘between New York and’ Ontario ofﬂc1als and members of the public.
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"APPENDIX 1

" Detailed Comparison of Rémediél/Rehabilitaﬁve'Meas"ures

for Damaged Riverine Systems



DETAILED COMPARISON OF REMEDIALIREI‘ABIL.H'ATIVE MEASURES FOR DAMAGED RIVERINE SYSTEMS

¢ Log/Timber Walls
" and Crib

¢ Tree Reveiments

* Live Sof Gabions

and Criba

on small projecta
machinery ofien essentist for
largest rocka '

tuilable for fow banks requiring

‘temporary stabilization

not applicsble to streams with

pring ice movement -
limited to streams <6 m wide with
firm bottoms

volunteer effort can be used

low bsnky

medium to tmall sireams
outside eurves

ideal for volunteer installstion

slope msy be 1:1

very broad spplicability from lirge

1o smsil streama

smaller projeet can use volunteer
tsbour

lscger work requirca heavy machinery
snd sre sis0 labour-intensive

*» o 0 s

.

. . s 00

- .

determine appropgiate rip rap size based on
raximum flow velocily

coniferous treet or pressure-treated timber only .
loga must ba trimmed and debarked before use
srmouring may be required to protect the steucture
structure must be anchored Into the bank

design may siso include ovechanging planing which
providea cover for fish

eribs may be used in combination with rock rip rap
to provide additional bsnk protection

lifespsn will vary grestly: therefore, malntenance
may be required

pressure-trested timber more eostly, but Is considered
more durable o

do not trim branches

conifers are preferred

use green bushy teees

install treea anug agsinst bank snd snchor using
ceblas and deadman .

ust sdequate size and amount of rock rip rp

timing of construction snd preparation of cuttings

e s s s 0

provides fish habiut

exeelient potential for
volunteer labour

good spplication for small
WSIETCOUrses.

provides fish habiut

low cost

excellent projects for
volunieer organizations
actively stabilizes bank
provides fish habitat

low eost

relatively simple Instailation
semi-natural appearance

worka must be Isolated from flow during e

isrge projects may require
studics during design phase

structures will be self-reptiring .

rock material should be used to provide stable base
shori-term protection may be necessary during
establishment phase

o very dursble
ton - Hent proj for
hnical and eng t otg !
* some materials are low cost

very natural appearsnce
self-repairing

high material cost

only moderately durable
relatively complex to install
mainitensnce required
potential for unnaturat
sppearance

fess durable than other structurea

msy require use of backhoe

.

heavy machinery
some materials are high cont
* some expertite is required

maintenance requirements may be high

some. construction phases may require

TABLE Al.1:
Technlqm Application Deaign snd Imp! ion Conaideratl Advantages Diradvantages Coat Factors
- Bank Subilization:
¢ Rock Rlp Rap + bank slope nat greater than 1.5:1° * size, shape and type of rock & stable at almost all flow « usually requires heavy  sa high as $60.00/n
¢ maximum water velocity not to o slope, thickneas and alignment of ripeap layer fevels machinery for some s _proximity and availabliity of suitable
exceed 4.0 m/a : ¢ rock must bs hsrd, angulac and of varying sizes: ® very dunible consteuction phases . " orock
¢ manus! installation possible only ® largent rocks placed st 1oe of bank ¢ “simpls 10 lnstall * potential for unnatural o accossibllity of site
. . appearsnce : s amount of site preparation

amount of work requiring heavy machinery

“as ﬁule 23 $10.00 per linear metre

use of native material versus timber for
construetion

degreo of volunteer labour which can be

utilized

cont $5.00 to $10.00 per linear metre
of bank

helght of structure

native materials versus brought in

$50.00 1o $150.00 per linear metre of bank

height of bank to be stabilized

tlope of bank - steep gabions more expensive

availability and proximity of materials



DETAILED COMPARISON OF REMEDIAL/RENABILITATIVE MEASURES FOR DAMAGED RIVERINE SYSTEMS (sont'd)

TABLE Al.1: -

" Technlque Applieation Design and. Tmp) Jon Conside Advantagea " Disadvantages Cost Factors |
Ripsrian Plantings: ¢ where fish habitat s limited by loss * aite preparation essential for succeas * Saeding: o Seeding: e approximate costa vary from $2.00 to
* Sced, Hydroseed, Mulch of riparian vegetation- * unstable streambanks must be lubnllud prior to - simple - no immediate stability i schieved $5.00/m* depending oa method '

‘e Sod1

& Sukes/Wattles
¢ Nursery Stock
® Transplantx

¢ ‘Streambsnk Fenb!ng.
and Crossings .

.

low 10 modeeste gnd:enl streams with

" stablé channel

slopes <1.5:1 ave ideal; steeper alope
will require stabilization

" seeds, s0ds, stakes and waltles for

steepec slopss

nursery.stock and mmphnu on more
genll¢ slopes

L4

whese fivestock hsve &eguded shont
reathes of stream habitat

on streams With Jow to modsrate
geadient

minimal tsleeal lhnﬂmg

tvoid fencing on streams subject to
debris-ladén Noods

plantinga
topsoil may haveto be bmughl to aite

- effective on some tlopea in
conjunclion with mulch or mau

+ vulnerable to drought

- ecrosion may wath seed away priot

in-stream sedi {s may be ired during - hydroseeding is aiso effeciive 10 germination

slope ‘manipulstion - . :e .. ¢ Sod:

timing of plantings will vary dependmg on techniq - immediaté p ion of exposed - tal s0d expensive
empioyed " sail ’ . - heavy machinery required to -
seeding and sod spplications usualiy oceur.durln& - ¢an bo transplanted from native transplant sod :

spring - sock ' ’

work with tumngn and (ransplarty occur during - volunteer labour may be uaed

dormant seaton . e . ¢ Citlings:

B

lnndowner coopenl!an it essential

fencing materials will vary dependml on livestock
snd landewner requirements

aliow sufficlent setback from top of bank

straight fence line Is deairable N :
exclusion of livestock and protection of bank &
croasing/watering locations

¢ suitable access ramps

use of pressure-trested wood h desirable

.+ material may be readily

Cuttings:
« high success rates

obtainable’ from native stock
- :volunteer [sbour may be uaed "
Transplants: °
- lacgs apeclmens provide
Immedlate ovechang .
- naiivé stock may ba readily
-available

" - volunteer labour msy be used

Nursery Stock: -

« large tpecimens provide
Immediate overhang

- nursery stock easily handled

- volunteer labour may be used

desirable, low malntenance
very ¢fTeetive while silowing
accens for livastock
natuesl suceeasion will ensure

riparian recovery

buffer atrips provide wildlife
habitat

- tummer eumnp exmbll shock

Lo llrgl projecta will require

Iocnlio‘n of numeroua donor sitas

Tnmplnnu
+ heavy machinery may be required
- large projects will requirs

location of numerous donor ites -

Nursery Stock:

- aviiiability- of some apecies no«
commenl

+ materiala contly

high com for matedal and
instaliation
crossing/watering locations may

* require expensive protection

works
natural recovery may be slow

s o 0

v o 0

‘e » e e

amount of aite preparstion required

approximately $1.50 to $2.00/m
amoant of site preparation -
availability of native material

$1.00 to $10.00/m* depending on method
amount of volunteer labour required
availability and proximity of materiala

4typlul prqect conta vary widc.ly

) ng on methods and proximity abd
nvnlabillly of materiala ’

generally $2.00 1o $5.00/m?

high cons for some materials
amount of site preparation
utifization of volunteer labour

high material and installation coss

*$5.00 to $10.00 per linear metre of fencing

$10.00 to $15.00 per metre at crossings
sosta depending on type of fence md
number of bends .



TABLE ALL:

DETAILED COMPARISON OF REMEDIAL/RENABILITATIVE MEASURES FOR DAMAGED RIVERINE SYS’I"EM_S (c.om‘xi)

Technique Applicsiion Design and Impl, ion Conaiderath - Advanlages Dissdvantages Cost Factors

fa-Streatn Cover: ¢ sireams In which in-stream coverand  + fili- -pmnlng Heuetures built at pome mg]e o ‘e suitable for volunteer labour ¢ labour and msicrial conts may « typical conts $10.00 to0 $15.00 per
¢ Wiin pools are fimiling habital quality N direction of flow ¢ low malntenance requireméals be high, sructure depending on method

¢ Ramps ¢ streams with gradients between 0.5 * proximity of plunge pool to weir is dependem on ¢ large organic debels may’ . phcemem of large boutder is o acceasibility

* Flow Deflectors t0 3.0% . ’ slope of welr face sccumulsie on structures expennive ¢ heavy machinery requirements

* Boulder Groupa "+ low banks * sloped weirs create pools further downstream from - # if native materisl is available, * moderate durabitity « amount of volunteer jabour used
¢ Organic Debris ¢ small to large streams weir'than vertical weir facea costs will be low . * construction msy require R

4 B ¢ welr mist be keyed Into both banks for stabllity o many secondary benefits for in-stream use of heavy

Log Cover Structures

Spnwning'Blem

Weiland Creation/
Restoration

* in streams where apawning habitat
“is limited by lack of suitsble
substrate

- & moderate stresm gradients

¢ stresma which have loat wettands
* low gradient streams
+ good projects for voluntezr groups

-

. . o . . “ s s e

in-stream work should take place during the fate
summer, low flow period
rampa suitable only for small streams

fip rap size dependert on hydraulic conditions
limestond rip rap Is preferred

fip rap must be angular

Ipawning substrate must be seeure fcom movement
during peak flow conditions

flow deflectors may be used 10 scour spawning

. substrate after installation

periodic cleaning may be required
consult Habitat Suitability Index modehs for target
peciea .

grade, water levels snd vegetation

wetlands may be dual function, i.3., both fish
habilat and stormwater treatment

ofien auitable for volunteer tabour

squatic ecorydtem

often suitabls for velunieer
lsbour

relstively durable

If aative material available,
matarial costs will be low

restoration

low maintenance
fow cost unless heavy machinery
i required

provides key hablat for fisheries .

..

machinery

detrimentai hydraulic sffects,
8.g., erofion may be induccd by
poorly installed structurea

Isrge project requires heavy
machinery

material comts mny be high
peak flow conditions may

- damage structure

may require periodic maintengnce

1ome phases may require in-stream

work with heavy machinery

‘cons $10.00 Lo $60.00/nt

accesaidility
Heavy machinery lequlnmem
engineering requirements

- comts vary from $10.00 to $40.00/nt

increased costs if huvy m:h:mry

" required

increased cost if nvqeuuon does
not occur naturally

tont of water level control structure
and/or fishway




Figure A,.l.l:_y Example of rock ip rap installation. (Source: Adams and Whyte 1990)



End log tapers structure

into shore
. ’:_' D ’ "
‘/ o Deadman

Aanchor

Large
boulder, _--“‘ i
ogs. are

matched’

Figufe A.12:  Plan vi - ) | urce
Plan view of exposed log wall structure. (Source: OMNR 1984)



’Add plenty of
rock /

'OX

L -/
. ..._- — ‘—-_ l
: o \\/
Fasten cable to the N : t
trunks of bothA.t:ti:ees- Add Rock

A

‘Cable trees.to

deadmaﬁ buried in

) ( bank.

Cable tip of last tree in line snuggly agamst
: bank to prevent bank scour there.

flow

Ve

. :‘-\ “"‘\.‘_’m EEpep e

} - ‘Conifer -
' r & Trees Are
Install trees parallel to bank _ ; Preferred

(as p0551b1e) and overlap one- .
'thlrd to one—half, in shingle

fashion

Figure A.1.3,:. .D;'agram of a tree ri:vetment structure. (Source: ans 1986)



Live plant _
cuttings

Live cribwall

— Fill soil

Undisturbed

‘bank -
o :
.Untreated
timber
Live soft gabion _
' Live plant cuttings
"Geogrid material
Fill sail
' Figure A.1.4: Diagrams of live

.- Boller 1989)

cribwall and live soft gabion. (Source: Kohnke and
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Fi__gu;'e A;I.S-: Construction speciﬁcatioﬁs for barbed wire -fence.s (top) and p.
fences (bottom). - (Source: Adams and Whyte 1990) -
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. aluminium gate

deadman

Figure A.L.6: Adjustable swing gate used at livestock crossings_ and Water_ing locations.
: (S_ourpe: Adams and Whyte 1990) -



Stacked RQc_k Wéir :

| Single Rock Weir»

- Pool development below rock weirs. (Source: Adams and Why_te' 1990)

-Figure AlT
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Deposiﬁon - Scour
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‘Figure A.1.8: . Scour and depositional patiems és,sociated with full :spanning weirs.
: ~ (Source: Adams and Whyte 1990)



7 t Plan Vie.w_
bank protection ' ‘

p/a_nks fofmin_g incline

weir log

- Cross-Section

Pigure A.1.9: Examp le of a Hewlitt ramp structure. (Source: ‘Adams and .Whyte 1990)



 largest rock at
end of wing -

flood level

- low flow level

‘Cross-Section

Figure A.1.10: - Example ofa triangular wing deflector. '(Souvrce: Adams and Whyte 1990)



ng deflectors and boulder group.‘ (Source: o

~ Adams and Whyte 1990)

Figure A.1.11: - Combined use of paired wi



Root Wad Cove‘r |

(Source: Adams and
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Whyte 1990) .

Figure A.1.12: Attachment of large organic debris in streams.

Tree Cover



Smeerged
Half Log
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—_—

gt ./O‘gs-‘—k.eyed
3 into _bonkﬁ '

Figufe_A.l.13': Typical submerged half log and log bank cover Structures.

.~ Adams and Whyte 1990)

Cross-Section

Plan View

(Source:



