




















































































































































































































































































































































































































































































































benzo(ghi) perylene to a high of 4,080 pg/kg for fluoranthene at the Osbourne storm
sewer. Both these samples matrices represent potential pathways of PAHs to the
environment.

Polychlorinated Biphenyls

Polychlorinated biphenyls have been widely used in the past because of their thermal
properties and general inertness. No levels above method detection limits for PCBs
were found in stormwater samples or in WWTP influent or effluent samples. PCBs are
defined as substances with zero water quality tolerance limits by the MOEE.

High concentrations of PCBs were found
stormwater sample location as well as in the

in the Belvedere storm sewer were 4,310 p

pg/kg. The MOEE guideline for open wate

PCB samples were above MDLs. The samf

a significant potential pathway to the environment.

Phenoxyacid Herbicides

Most phenoxyacid herbicides were found to be below method detection limits.
Significant exceptions to these results are noted for some stormwater samples.
Dicambra and dichloroprop were found at 0.057 pg/L and 0.384 pg/L, respectively, at
the James Street storm sewer. 2-4DB was found at the Blakely Street storm sewer at
concentrations of 0.190 pg/L. and MCPP was found at the Blakely Street storm sewer
and the Belvedere storm sewer at 0.373 pg/L and 0.110 pg/L, respectively. These
results may indicate potentially significant pathways to the receiving streams. Also,
their significance may increase if sampling for future analysis is carried out in the spring
and summer when levels can be expected to be higher. Samples for this study were
collected in November.

No other samples for any of the following analyses were above detection:

. Triazine herbicides
. Organochlorine pesticides
. Organophosphorus pesticides
10-13
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Section 11
Identification and Preliminary Screening of
Control Alternatives

Overview

A long list of potential control alternatives was developed for each pollutant source
category. In some instances contral measures are relevant to a number of categories.
For example, runoff source guality controls could result in improvements in both
separated storm runoff quality as well as combined sewer overflow. In other instances
either discharge requirements or existing constraints (eg. land limitations) severely limit
the number of viable alternatives for a particular pollutant source category.

The long list for each source category was reviewed and alternatives that are tech-
nologically inferior or infeasible were discarded. Data from previous studies as well as
local knowledge were employed to assist in this preliminary screening process.

The following section is organized by pollutant source as follows:

Boundary flows
Contaminated Sediments
Industrial Discharges
Cornwall WWTP

Dry weather seepage
Stormwater runoff

CSO discharges

Boundary Flows

Boundary inputs of any identified contaminants are outside the limits of the City of
Cornwall and therefore no specific control alternatives are evaluated for these sources.

Contaminated Sediments

Contaminated sediments are outside the scope of the PCP. No specific control options
were evaluated.

Industrial Discharges

The Ontario Ministry of Environment and Energy under the Municipal Industrial
Strategy for Abatement (MISA) program requires all direct discharging industries to
meet certain minimum treatment requirements.
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The industries discharging to receiving waters in the City of Cornwall need 10 meet
these requirements. Alternative controls for direct industrial discharges are not within
the scope of the PCP. Industrial discharges are however addressed as a companent of
contaminant discharge to receiving streams through historical sampling results.

The City of Cornwall currently has a sewer use bylaw which addresses industrial
discharge limits to the municipal storm sewer system and the municipal sanitary sewer
system. This bylaw is similar to the MOEE model sewer use bylaw. It may be approp-
riate for the City of Cornwall complete a review of the model sewer use bylaw to
determine its applicability to the enforcement of appropriate sewer use limitations
within the City of Cornwall.

Cornwall WWTP

The Cornwall WWTP currently provides primary wastewater treatment through a
sedimentation process coupled with phosphorus removal, disinfection and sludpe
digestion. The Cornwall primary facility was expanded from 1985 1o 1988 10 a design
average dry weather flow capacity of 54,000 m'day, New streening, phosphorus
removal and sludge management facilities were also added in the expansion. Wet
weather treatment capacity at the WWTP is 109,000 m'/d.

Alternatives for controlling the discharge volumes of untreated or partially treated
sanitary wastewater from the collection system can include the WWTP in terms of
increased primary capacity, The analysis of population projections and the evaluation
of the current and future collection svstem configuration and performance enable an
assessment of the capacity and treatment requirements at the plant under existing
conditions and under 20 year design conditions. Capacity and treatment requirements
at the WWTP must be considered in relation to any infrastructure recommendations
that may increase or decrease the volume and concentration of flow received at the
WWTP or the amount of storage available in the system. Alternatives for reducing the
contaminant loading from the WWTP to the St Lawrence River can also include
consideration of further expansion or upgrading of the WWTP,

In general terms, the options relating to a potential reduction in volume of discharge
and/or a reduction in contaminant loadings that pertain directly to the WWTP include:

. Increase in primary capacity
. Upgrade of WWTP to a secondary treatment facility
. Upgrade of WWTP to tertiary treatment facility

. Upgrade for denitrification
. Solid separators
. Public/industrial education programs
. Water conservation
. Dry weather I/I reductions
11-2
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Dry Weather Seepage

No significant areas of dry weather seepage were located as part of the PCP study.

Stormwater Runoff

Urban stormwater runoff becomes contaminated principally as a result of contact with
various pollutants deposited on the catchment surface. Cross-connections may also

lead to contamination. The previous section has already discussed ways and means of
abating cross-connection problems.

The control of runoff pollutant discharges can be achieved through a number of
measures including:

. Source Quality Contrals
- Enhanced Street Sweeping
- Catchbasin Cleaning
- Anti-litter Regulations

. Diversion of Stormwater
. Dispersion of Stormwater
. Treatment

- Detention/Retention Basins
- Disinfection (Bacteria only)
- Wetlands

- High Rate Treatment

- Solid Separators/Settlement

Street Sweeping

Description. Street sweeping removes a portion of the pollutants deposited on road or
parking lot surfaces and thereby reduces pollutant wash off from stormwater to
combined sewers and storm SEWErs, and subsequently to receiving waters.

Effectiveness. Street gweeping is not effective ¢ar the control of fecal bacteria. Studies
carried out for the Rideau River (MOEE, 1983) sndicated that a maximum of 10 per-
cent of seasonal (rainfall -runoff) loads could be controlled by means of sweeping at an
optimum frequency of twice per week. Sweeping has, however, been shown to be maore
effective (up to 30+ percent coptrol of runoff loads) in controlling street solids and
associated pollutants.

The effectiveness of strect sweeping in reducing pollutant loadmgs is dependant on @
variety of factors including time of year, frequency of service, length of time between

rainfall events, and the type of road surface. Street sweeping 15 mosl effective in the
early spring 10 remove the accumulated winter strect pollutant loads. Studies carried
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out by the USEPA (USEPA, 1983) have indicated that approximately one-fifth to ane-
third of the total annual wash off from streets may oceur in the first month of spring.
Beyond this time of year, street sweeping must be carried out very frequently (daily),
betore it results in-a significant reduction in pollutant loadings. Typical street sweeping
Programs (once or twice per month} remove less than § percent of the pollutam
loadings (WPCP, 1988}, These findings were also confirmed in the TAWMS Studijes
carmied out by the MOEE (MOEE, 193s),

Catchbasin Cleaning

Description. Cleaning of accumulated sediments and debris in catchbasin sumps, to
reduce the amount of pollutants re-suspended from the sump by stormwater and subse-
quently discharged to receiving waters.

Effectiveness., Catchbasin cleaning has not been found ta be effective in controlling loadings
of fecal bacteria in stormwater runoff.  Catchbasing can, however, be effective i trapping
larger runoff particulates and associated pollutants (WPCF, 1088 USEPA, 1983; Canvirn,
1986). Studies in the Boston area have shown that most cost-effective cleaning frequency
is semi-annually (LISEPA, 1983h).

Anti-Litter Regulations

Description, Municipal by-laws prohibiting littering and controlling disposal of animaj
wastes. May remove a portion of the pallutants deposited on the ground surface and
thereby reduce pollutant wash off from stormwater to combined sewers and storm

Effectiveness. The most significant pollutant source that can be addressed by this
alternative is dog feces. Basad on previous studies carries oot for the Rideau River
Stormwater Management Plan (MOE, 1983) dog feces can contribute significant
amounts of fecal coliform bacteria to receiving waters, Furthermaore, dog feces control
programs could reduce the amount of fecal coliform bacteria reaching receiving waters
from dog feces by Up to 35 percent. The degree of success of these pPrograms is
dependent on public awareness and the degree of enforcement. However, enforcement
is difficult due to the large number of dogs and the fact that violators must be caught in
the act of breaking the law. This alternative may be more effective an g localized basis
if, for example, enforcement is concentrated in park areas which drain via SI0M Sewers
to the receiving water,

Stormwater Diversion Sewers or Channels
Description. Construction of sewers or channels to direct all or part of a drainage area
10 a new outlet, Stormwater discharges and pollutant loadings are decreased at the

original outlet and increased At the new outlet. Can be used 1o divert pollutant
loadings to less sensitive receiving waters.
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Effectiveness. Effective method of diverting stormwater to an outlet where the flows
and pollutant loadings can be tolerated. However, while pollutant loadings to original
outlet are reduced, total pollutant loadings t0 the final receiving water are unaffected.

Storm Sewer Quitfall Diffusers

Description. Extension of stormwater autfalls coupled with installation of multi-port
diffusers to promote betler dispersion in receiving waters. Pollutant loadings are
dispersed and assimilated by the receiving waters more quickly and average concen-
trations at outlet locations are reduced.

Effectiveness. Effectiveness depends on outlet capacity and dispersion capabilities of
receiving waters. Does not reduce loadings of contaminants.

Detention/Retention of Stormwater

Description. Ponds designed 10 detain stormwater to allow sedimentation and/or
treatment prior to release to receiving waters. Stormwater loadings released to
receiving waters is reduced.

Effectiveness. Effectivencss varies depending on the size and type of facility. Studies
carried out by the USEPA under their National Urban Runoff Program (USEPA,
1982) indicate that detention hasins can be effective in reducing urban runoff concen-
trations if properly designed. Removal efficiencies of up o 90 percent for suspended
solids were achieved in some of the ponds studied. However, detention basins designed
for pure drainage control are relatively ineffective in reducing pollutant loadings.
Studies carried out by the Rideau River Stormwater Management Study (MOE, 1983)
indicated that detention times of approximately three days are required 1o reduce

bacterial loadings by 90 percent. Potential problems exist with the disposal of basin
sediments and/or the contamination of groundwater through infiltration,

Disinfection (Bacteria Only)

Description. High rate disinfection of stormwater by ultraviolet light or chlorination
prior to discharge to receiving waters. Loadings of fecal bacteria in storm runoff would

be reduced.
\ e The ﬂmli orape facilities and detention times
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Effectiveness. Wetland treatmen: may be an effective means of stormwater treatment
although the land requirements may be prohibitive. The use of wetlands for storm-
waler management is a feasible solution 10 the problem of water quality (MOEE,
1992). Wetlands also provide flow control during storm events, thus reducing the
impacts of water quantity on receiving stréams.

High Rate Treatment

Description. Stormwater volumes generated during a rainfall event are directed to a
control storage facility where treatment technologies such as settling, swirl
concentrations, vortex separation and disinfection are used in various combinations to
remove contaminants from stormwater prior to discharge to the receiving stream.

Effectiveness. The use of a high rate facility in treating stormwater s an innovative
approach to stormwater control that is still in an experimental or pilot testing phase,
The effectiveness of such a treatment facility for stormwater has not yet been
determined. The use of such a contral facility also would require diversion sewers to
collect the stormwater.

CSO Discharges

The following presents the preliminary review of CSO control measures organized by
the following categories. I
. On-lot Flow Reduction
- Roof Leader Disconnection
- Footing Drain Disconnection l
- Replacing Laterals
- Relining Laterals l

. Municipal System Flow Reduction
- Road Drainage Separation
- Replacing Sewers

- Relining Sewers
Inlet Controls
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Effectiveness. Effective method of diverting stormwater to an outlet where the flows
and pollutant loadings can be tolerated. However, while pollutant loadings to original
outlet are reduced, total pollutant loadings t0 the final receiving water are unaffected.

Storm Sewer Outfall Diffusers

Description. Extension of stormwater putfalls coupled with installation of multi-port
diffusers to promote better dispersion in receiving waters. Pollutant loadings are
dispersed and assimilated by the receiving waters more quickly and average concen-
wations at outlet locations are reduced.

Effectiveness. Effectiveness depends on outlet capacity and dispersion capabilities of
receiving waters. Does not reduce loadings of contaminants.

Detention/Retention of Stormwater

Description. Ponds designed to detain stormwater to allow sedimentation and/or
treatment prior to release to receiving waters. Stormwater loadings released to
receiving waters is reduced.

Effectiveness. Effectivencss varies depending on the size and type of facility. Studies
carried out by the USEPA under their National Urban Runoff Program {USEPA,
1982) indicate that detention hasins can be effective in reducing urban runaff concen-
trations if properly designed. Removal efficiencies of up 1o 90 percent for suspended
colids were achieved in some of the ponds studied. However, detention basins designed
for pure drainage control are relatively ineffective in reducing pollutant loadings,
Studies carried out by the Rideau River Stormwater Management Study (MOE, 1983)
indicated that detention times of approximately three days are required 1o reduce
bacterial loadings by %) percent, Potential problems exist with the disposal of basin
sediments and/or the contamination of groundwater through infiltration.

Disinfection (Bacteria Only)

Description. High rate disinfection of stormwater by ultraviolet light or chlorination
prior to discharge t0 receiving waters. Loadings of fecal bacteria in storm runoff would
be reduced.

Effectiveness. 'Treatment can reduce the size of storage facilities and detention times
required. This alternative may be very effective in reducing bacterial loadings.

Wetlands

Description. Stormwater volumes generated during a rainfall event are captured and
discharged to a natural or constructed wetland area prior to final discharge to a
receiving stream. Constructed or natural wetland areas can be used to "treat” contami-
nants in stormwater prior to discharge to the receiving water.
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Effectiveness. Wetland treatment may be an effective means of stormwater treatment
although the land requirements may be prohibitive. The use of wetlands for storm-
waler management is a feasible solution to the problem of water quality (MOEE,
1992), Wetlands also provide flow control during storm events, thus reducing the
impacts of water quantity on receiving streams.

High Rate Treatment

Description. Stormwater volumes generated during a rainfall event are directed to a
control storage facility where treatment technologies such as settling, swirl
concentrations, vortex separation and disinfection are used in various combinations to
remove contaminants from stormwater prior to discharge to the receiving stream.

Effectiveness. The use of a high rate facility in treating stormwater is an innovative
Approach o stormwater control that s still in an experimental or pilot testing phase,
The efféctiveness of sueh a treatment tacility for stormwater has no yet been
determined. The use of such a control facility also would require diversion sewers to
collect the stormwater.

CSO Discharges

The following presents the preliminary review of CSO control measures organized by
the following categories.

. On-lot Flow Reduction
- Roof Leader Disconnection
- Footing Drain Disconnection
- Replacing Laterals
- Relining Laterals

. Municipal System Flow Reduction
Road Drainage Separation
- Replacing Sewers

Relining Sewers

Inlet Controls

. Conveyance System Improvements

- Increase Sewer Capacity

- New Pumping Facilities

- Minor Pumping Station Modifications
. Control Structure Improvements

- Consolidation of Overflows

- Elimination of Overflows

- Adjustment of Regulators
- Maintenance of Overflow Regulators
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» Real Time Control

. Storage
- In-line Storage
- Offline Storage
. Treatment
- Central Treatment
- Satellite Treatment
. Water Conservation

Roof Leader Disconnection

Description. Disconnection of roof jeaders from combined sewer systems and discharge
onto the ground surface. This measure reduces the volume of runoff entering
combined sewers thereby reducing overflow volumes and basement flooding.

Effectiveness. The effectiveness of roof leader disconnection is variable. Elimination of
these connections may significantly reduce the volume of storm water directly entering
combined and sanitary sewer system. Past disconnection programs in other municipali-
ties have not proven very successful and would suggest that it may not be possible to
achieve much more than a 50 percent success rate. Moreover, flows from roof leaders
discharged to the ground surface can still find access to the combined system via
footing drains (ground infiltration) and surface runoff.

Disconnection of roof Jeaders may require modifications to existing municipal by-laws
and drainage policies. Furthermore, enforcement of a roof leader disconnection
program may by difficult and time consuming since many homeowners may not co-
operate willingly, and may re-connect them after initial disconnections.

Footing Drain Disconnection

Description. Disconnection of footing drains from combined and sanitary sewer systems
and reconnection to storm sewers or sump pumps. Reduces volumes of infiltration
entering combined and sanitary sewer system Wwhich may increase significantly
immediately following a rainfall event. May reduce possibility of basement flooding due
to surcharging in the sewer system if combined with backflow prevention devices or
other appropriate flood control measures.

Effectiveness. Studies carried out in the United States (Bishop, 1987) have indicated
that private laterals including footing drains can account for in excess of 60 percent of
the peak infiltration and inflow to sewer systems. Disconnection of homes with
combined and sanitary sewer footing drain connections could significantly reduce total
infiltration flows to treatment facilities and may also result in significant reductions in
peak flows following rainfall events.
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This alternative will likely meet with considerable opposition from homeowners due to
the high cost and the disruption of private property. It may also be difficult to
accomplish in some cases if storm sewers are not available and lot grading does not
facilitate surface discharge. Furthermore, in many cases it may be very difficult to
determine where the footing drains are presently connected.

Replacing Laterals

Description. Construction of new sewer laterals to replace existing pipes. Restores
structural integrity of the existing sewer laterals. Reduces infiltration through cracks
and joints, which may reduce total flows to treatment plant and reduce peak flows to a
limited degree. Considerable disruption during construction.

Effectiveness. Effective in reducing infiltration through cracks and joints. Laterals and
footing drains may account for 60 percent of total infiltration. Must replace large
length of laterals in order to have significant impact on flows. This alternative has
limited effectiveness in reducing peak flows, CSOs and basement flooding. Therefore,
limited application is anticipated.

Relining Laterals

Description. Relining of existing sewer laterals in place (e.g. polyethylene slip lining or
in situ form lining). Restores structural integrity of the existing sewer. Reduces
infiltration through cracks and pipe joints, which may reduce total volume of flows to
treatment plant and reduce peak flows to a limited degree. Limited disruption during
construction.

Effectiveness. Effective in reducing infiltration through cracks and pipe joints. Laterals
and tooting drains may account for 60 percent of total infiltration. Must reline large
length of laterals in order to have significant impact on flows. This alternative has
limited effectiveness in reducing peak flows, CSOs and basement flooding. Therefore,
limited application is anticipated.

Road Drainage Separation

Description. Construction of new storm sewers in combined sewer areas and redirection
of catchbasins and other stormwater runoff to the new storm sewers. Reduces the
volume of stormwater entering combined/sanitary sewer systems, which can result in
reduction in frequency and volumes of CSOs and reduction in basement flooding.
Reduces volume of flow to treatment facilities.

Effectiveness. The effectiveness of sewer separation depends on the degree of
separation. Complete separatjon is very effective in reducing the volume of stormwater
flows in combined/sanitary sewers. The effectiveness of partial separation (i.e. separ-
ation of road drainage only) varies depending on the degree of roof and footing drain
connections to the combined/sanitary system. Sewer separation may significantly reduce
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volumes of CSO and occurrences of basement flooding in the vicinity of the sewer
separation. However, reductions in pollutant loadings to receiving waters are partially
offset by increased storm water discharges and associated pollutant loadings.

Replacing Sewers

Description. Construction of new sewers to replace existing sewer pipes. Restores
structura) integrity of the sewer. Reduces infiltration through cracks and pipe joints,
which may reduce total volume of flows to treatment plant and reduce peak flows to a
limited degree. Considerable disruption during construction.

Effectiveness.  Effective in reducing infiltration through cracks, joints and lateral
connections (assuming proper workmanship). Must replace large length of sewers in
order to have significant impact on flows. This alternative has limited effectiveness in
reducing peak flows, CSO’s and basement flooding. Therefore, limited application is
anticipated.

Relining Sewers

Description. Relining of existing sewer pipes in place (e.g. polyethylene slip lining or in
situ form lining). Restores structural integrity of the existing sewer. Reduces
infiltration through cracks and pipe joints, which may reduce total volume of flows to
treatment plant and reduce peak flows to a limited degree. Limited disruption during
construction.

Effectiveness.  Effective in reducing infiltration through cracks and pipe joints.
Effectiveness in reducing infiltration through lateral connections dependent on method
of connection and quality of workmanship. Must reline large length of sewers in order
to have significant impact on flows. This alternative has limited effectiveness in
reducing peak flows, CSOs or basement flooding. Therefore, limited application is
anticipated.

Inlet Controls

Description. Flow restriction devices on roof drains and catchbasins that limit the rate
of flow into the sewer system which may result in ponding on the roof or ground
surface. Reduces peak flow rate in sewer system. Can result in reduction in volume
and frequency of CSOs and reduction in basement flooding.

Effectiveness. Can be effective in reducing short duration peak flows in local areas of

sewer system. Temporary ponding can be a source of concern to residents and
MOtorists.
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Increase Capacity of Sewer System

Description. Replacement of existing pipes with larger pipes, or installation of parallel
or relief sewers (including deep tunnels). Increased flows conveyed to downstream
sewer system. Upstream hydraulic grade lines may be lowered which may reduce up-
stream overflows and basement flooding.

Effectiveness. Can be very effective in lowering hydraulic grade lines although area of
influence may vary substantially depending on location.

New Pumping Facilities

Description. Construction of new pumping station or replacement of an existing
pumping station. Drainage areas may be expanded and/or diverted. Pumping station
and upstream overflows may be reduced or eliminated.

Effectiveness. Only feasible if downstream system (treatment and sewerage) can
accommodate increased flows. May be effective in reducing or eliminating pumping
station overflows. However, area of influence limited by size of drainage area.

Minor Pumping Station Modifications

Description. Replacement of impellers, changing pump operation sequence or timing,
modify wet well operating ranges, etc. Volumes of flows through the pumping station
are generally increased. Volume and frequency of upstream overflows may be de-
creased. Upstream basement flooding may be reduced.

Effectiveness. Varies depending on location. However, by definition, system improve-
ments are "minor”.

Consolidation of Overflows

Description. Construction of interceptor sewers to pick up two or more overflow
discharge pipes and convey overflows to one location for storage, treatment, and/or
discharge. The number of overflow discharge locations is reduced, and discharge may
be relocated to less sensitive receiving waters. One facility can be used to control two
or more overflows.

Effectiveness. Only feasible if overflows in proximity. Effectiveness depends on type of
control facility.
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Elimination of Overflows

Description. Sealing off overflow pipes to prevent any combined sewer overflows from
occurring at that location.

Effectiveness. Only feasible if system can accommodate increase in hydraulic grade
lines, and increase in downstream flows. Will usually only move problem to a new
location unless combined with other works designed to alleviate negative impacts.

Adjustment of Overflow Regulators

Description. Adjustment of regulator devices to reduce combined sewer overflows (eg.
raising the level of overflow weirs or constricting the capacity of overflow discharge
pipes). The volume and frequency of overflows maybe reduced. Increased flows are
conveyed to downstream sewer system. Hydraulic grade lines in sewer system may be
increased, which could cause increased basement flooding.

Only feasible if sewer system and treatment facilities can accommodate higher hydraulic
grade lines and increased downstream flows.

Effectiveness. May be effective in controlling minor overflow problems. The potential
for adjusting regulators must be assessed on an individual basis.

Maintenance of Overflow Regulators

Description. Routine maintenance of valves, weirs, gates, etc. used to regulate the
operation of combined sewer overflows. Proper maintenance of overflow regulators
should avoid occurrences of dry weather overflows and will reduce the amount of
overflows during wet weather.

Effectiveness. Regular maintenance is very effective in avoiding potential operational
problems that could result in very significant dry and wet weather pollutant discharges.
Regular checking and maintenance of all overflow structures would ensure that over-
flows are functioning as intended.

Real Time Control of Sewers and Overflows

Description. Regulating flows in sewers by opening and closing a series of valves or
gates (usually by remote control) in order to maximize system storage and conveyance
capabilities. Also, attempts to take advantage of available sewer capacity in different
areas of system due to uneven distribution of storms. Existing pipe network may
accommodate increased volume of flows. Volume and frequency of overflows may be
reduced.
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Effectiveness. Most municipal sewer systems do not have an abundance of spare in-
system capacity. Therefore, effectiveness may is limited. However, effectiveness can be
increased by constructing additional storage facilities.

In-Line Storage

Description.  Storage facilities constructed within the sewer system such as tanks,
oversized pipes, etc. May reduce or eliminate combined sewer overflows, which
reduces pollutant loadings to receiving waters. May lower hydraulic grade line in sewer
system, and reduce or eliminate basement floodings.

Effectiveness. Size of facility is often limited by proximity of other utilities and
structures. Can be very effective in controlling CSOs, or lowering hydraulic grade lines
in local areas.

Offline Storage

Description. Construction of storage facilities to contain combined sewer overflows and
return them to the sewer system after the storm event (e.g. Underground or surface
tanks, "Dunker’s" type storage systerns, and surface ponds). Peak flow rates down-
stream of storage may be reduced. CSOs may be reduced or eliminated. Total volume
of flow downstream of storage will increase. In combination with regulator adjust-

ments, may lower hydraulic grade lines in sewer system and reduce basement flooding.

Effectiveness. Feasibility depends on availability of land to accommodate storage facility
and ability of downstream treatment facilities to accommodate increased flows. Can be
very effective in controlling CSOs.

Central Treatment

Description. CSO discharge volumes collected and stored during rain events are dis-
charged back to the collection system or pumped directly to the WWTP for treatment.

Effectiveness. The treatment capacity of the WWTP can limit the effectiveness of CSO
storage coupled with central treatment. The WWTP would, optimally, be operating
under dry weather conditions or near to dry weather conditions prior to dewatering of
the storage facility back to the WWTP.

In the case of a fully operational secondary facility, the level of treatment that is
sustainable in the biological treatment process is also an important factor in the
intermittent loading of a WWTP with CSO from a dewatered storage facility.

Under controlled dewatering conditions and with adequate treatment capacity, central

treatment facilities can be used to reduce the volurnes of direct untreated or partially
treated overflow to receiving waters.
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Satellite Treatment

Description. Collection and storage of CSOs with high rate treatment prior to discharge
to receiving waters. Treatment could include disinfection and solids removal. During
a wet weather event, CSO from the regulator flows to the storage tank and then to the
satellite treatment facility. The satellite treatment facility also has a limiting capacity,
which when reached, results in accumulation of wastewater in the storage facility and
possibly eventual overflow to the receiving waterbody. Treated effluent from the
satellite treatment facility is also discharged directly to the receiving waterbody. A
small fraction of the discharge flow carries the contaminants removed from the treated
effluent to central wreatment. This stream is known as underflow. The cental
treatment facility also discharges a treated effluent to the receiving waterbody. Finally,
at the end of a rain event, wastewater accumulated in the storage facility is directed to
central treatment provided that adequate treatment capacity is available. This
measure, known as storage dewatering, is favoured over using satellite treatment largely
because pollutant removal efficiencies are generally higher at the central treatment
facility.

Effectiveness. The Humber River Water Quality Management Plan (MOE, 1986) con-
cluded that a swirl regulator/concentrator, followed by high rate chlorination/dechlori-
nation was the most cost-effective treatment system for suspended solids and bacteria
reduction in combined sewer overflows. Various methods of screening could also be
considered for solids removal.

Other recent evaluations of high rate treatment capabilities of vortex separation in
combination with UV disinfections chlorine disinfection, settling and polymer addition
at the North Toronto Treatment Plant and in other related work (Zukovs, 1993) have
shown that substantial reductions in contaminant loadings to receiving waters may be
achieved.

Summary

WWTP upgrade/expansion options that may be considered include:

. The WWTP has recently undergone expansion and upgrading of many of
the primary plants facilities.  Additional upgrades and expansion
possibilities are:

- increase in 1° capacity

- upgrade to 2° treatment
- upgrade to 3° treatment
- upgrade for denitrification
- public education/industrial education programs
- decrease flow/separation system storm/sanitary
- water conservation
- dry weather 1/I reduction
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Stormwater runoff control measures that may be considered include:

Combined sewer overflow controls that may be considered include:

Source Quality Controls

Enhanced Street Sweeping
Catchbasin Cleaning
Anti-litter Regulations

Diversion of Stormwater

Dispersion of Stormwater

Stormwater Treatment

Retention/Detention Basins
Disinfection (Bacteria only)
Wetlands

High Rate Treatment

On-lot Flow Reduction

Roof Leader Disconnection
Footing Drain Laterals
Replacing Laterals
Relining Laterals

Municipal System Flow Reduction

Road Drainage Separation
Replacing Sewers
Relining Sewers

Conveyance System Improvements

Increase Sewer Capacity
New Pumping Facilities
Minor Pumping Station Modifications

Control Structure Improvements

Consolidation of Overflows
Elimination of Overflows
Adjustment of Regulators
Maintenance of Overflow Regulators

Real Time Control

Storage

In-line Storage
Offline Storage
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. Treatment
- Central Treatment
- Satellite Treatment
. Water Conservation

The potential source control alternatives were analyzed qualitatively in terms of
feasibility, reliability, past experience, and performance as well as applicability to the
infrastructure and treatment conditions in Cornwall. This analysis, carried out through
discussions with the study steering committee, produced a list of those altermatives that
required or merited further detailed quantitative analysis. Those alternatives are pre-
sented in Table 11.1.

Table 11.1
Short List of Control Alternatives for Further Evaluation
I/ ——— '~
Control Alternative
WWTP . Increase in primary capacity/upgrade
’ Upgrade to secondary treatment evaluation
. Treatment of additional wet weather flows
. Water conservation
. Dry weather I/I reduction
Stormwater = Detention/retention
. Wetlands
. Street sweeping
. Catchbasin cleaning
I . Anti-litter regulations |
CSO . On-lot flow reduction
. Municipal system flow reduction
. Conveyance system improvements
. Control structure improvements
. Real time control
. Storage
. Treatment
. Water conservation
— S — — —
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Section 12
Combined Sewer Overflow Controls

The purpose of this section is to examine alternatives for the control of combined
sewer overflows and make recommendations for a preferred control strategy.

Combined Sewer Overflow Control Levels

Several targets or levels of combined sewer overflow (CSO) controls have been
evaluated according to the guidelines of the Ontario Ministry of the Environment and
Energy (MOEE) for comparison. These are listed as follows:

. 90 percent Control - 90% capture of wet weather flow (total sanitary
sewer flow minus dry weather flow during wet weather) in the sewer per
rainfall season (April-October). This represents a control level that is
less stringent than the one overflow control criteria.

. Uniform One Overflow - Control level of one overflow per rainfall season
(April-October) at the overflow locations Brookdale, Pitt, Amelia, and
the WWTP pumping station.

. Uniform Three Overflows - Control level of three overflows per rainfall
season (April-October) at the overflow locations Brookdale, Pitt, Amelia,
and the WWTP pumping station.

In general, the Ministry’s guidelines suggest that if CSO has an impact on beaches, a
control criteria of one to two overflows per swimming season should be used. Other-
wise, the 90 percent volumetric contro} criteria can be applied. Combined sewer
overflow from Brookdale, Pitt Street, Amelia Street, and WWTP pumping station dis-
charges to St. Lawrence River. The St. Lawrence River shoreline has been described
as degraded to slightly impaired (RAP, 1992). A number of sources have been listed as
potential. Contaminant sources which contribute significantly to this impairment. CSO
discharges were not discussed as contributing critically to any specific contaminated site,
although they may, as reported in the RAP documentation, contribute some levels of
contaminants to beaches downstream of Cornwall. This has not been confirmed. Since
at the City of Cornwall, the St. Lawrence River does not have beaches along its river
banks, the 90 percent volumetric control criteria should be adequate.
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Combined Sewer Overflow Control Alternatives

Following the preliminary review of combined sewer overflow controls, the control
technologies selected for further evaluation are listed below:

. On-lot flow reduction

. Municipal system flow reduction

. Conveyance system improvements
. Control structure improvements

. Real time control

. Storage

. Treatment

. Water conservation

Control alternatives were evaluated for future wet weather flows using the "typical year"
1982. Several future development scenarios were analyzed. The development scenario
for a maximum population of 68,000 was used to determine the maximum size of com-
bined sewer overflow controls; scenarios for no growth and for the year 2014 for a
population of 51,385 were also evaluated to determine the interim sizes of contro]
works.

It was also assumed that the City of Cornwall will carry out sewer separation planned
for Pitt Street and parts of the Central Western and Brookdale II (the Fly Creek Flood
Reduction Storm Sewer) subcatchments, but no further sewer separation would be
carried out in other areas. Comparisons were made with the analysis for no sewer
separation in the Pitt Street, Central Western, and Brookdale II catchments to evaluate
the benefit of the sewer separation.

Based on the analysis with no controls, combined sewer overflows were determined at
the overflows at Brookdale, Amelia, and WWTP pumping station. Surcharge and
flooding of the sanitary sewers were identified in the Northwestern I, Northern I and II,
Riverdale, and Brookdale I subcatchments. Surcharge in the Riverfront Interceptor
was also found as a result of the manner under which sewer flows were backed up
intentionally for in-line storage.

To achieve the desired level of CSO control targets for the overflow problems identi-

fied, a combination of control technologies were evaluated. This is discussed in the
order of the control technologies listed above.

On-Lot Flow Reduction

As described before in the selection of control alternatives, on-lot flow reduction may
consist of roof leader disconnection, footing drain disconnection, and replacement and
relining of lateral pipes. Alternatives that could be implemented for reducing flows
from on-lot sources may include a multi-year infrastructure improvement and manage-
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ment program. An inventory of the sewer system structural deficiencies using T.V. and
manhole inspection, a rehabilitation and disconnection program, flow monitoring, by-
law enforcement, and implementation of a water conservation program would be
carried out.

These types of control measures would be appropriate in the Northwestern I, Northern
I and II, Riverdale, and Brookdale I subcatchments where surcharges in the sanitary
sewers have been identified. Discussions with the City indicated that on-lot flow
reduction control measures, together with sewer separation, have either been imple-
mented or planned in these subcatchments, and it is expected that the wet weather I/
in these subcatchments would continue to decrease over time.

Although on-lot flow reduction control measures can significantly reduce the volume of
stormwater entering the combined and sanitary sewer system, past programs have
suggested that the success rate ranges only from 50 percent to 60 percent. The success
of such a program depends on the co-operation of homeowners, by-law enforcement,
and the success of relining or replacement of laterals.

Two levels of success or effectiveness, 50 percent and 75 percent, were therefore
assumed for the analysis of the pollution control plan. The runoff contributions (Cv in
the STORM model) for the Northwestern I, Northern I and II, Riverdale, and Brook-
dale I subcatchments were reduced accordingly for each level of on-lot flow reduction.
It was found that on-lot flow reduction could result in significant improvement in the
Riverfront Interceptor. These assumptions were also used in the analysis of flow
reduction and CSO control options. This combination of control options was a compo-
nent of the analysis of WWTP flows.

Maunicipal System Flow Reduction

As described in preliminary screening, municipal flow reduction may consist of road
drainage separation and inlet controls. The replacement and relining of the main trunk
were considered to have limited application due to high costs, uncertain effectiveness,
and significant disruption during construction.

Road drainage separation and inlet controls would reduce the volume of CSO and
occurrences of surcharge in the sewer sysiem. However, reductions in CSO loadings
would be partially offset by increased stormwater discharges and associated pollutant
loadings. The City of Cornwall presently plans to carry out sewer separation in Pitt
Street and parts of the Central Western and Brookdale II (the Fly Creek Flood
Reduction Storm Sewer) subcatchments. It is assumed that the City would continue
with sewer separation in these subcatchments, but no further sewer separation would
be carried out in other areas.

The runoff contributions (Cv in the STORM madel) for Pitt Street, Central Western,
and Brookdale II were reduced to account for sewer separation. It was found from the
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model simulations that with sewer separation the combined sewer overflow at Pitt
Street would be eliminated.

In consideration of the negative impact of increased stormwater pollution as a result of
sewer separation, a scenario with no sewer separation in the Pitt Street overflow
subcatchment and for the Fly Creek flood reduction program, which affects the
Brookdale Avenue overflow, was evalvated. It was found that without these sewer
separations, the overflow at Pitt Street will continue to occur. Storage or other
remedial measures will now be required to mitigate the Pitt Street overflow, whereas
controls were not necessary before. The storage volume required to control the CSO
at the Brookdale Avenue overflow will also increase by about 30 percent for the 90
percent control criteria.

The trade-off between sewer separation and larger storage control facilities could be
considered. Costs, resulting impact on receiving water, flooding problems in the
combined sewers in these subcatchments, with and without sewer separation, are factors
to be evaluated.

Conveyance System Improvements

Conveyance system improvements may consist of increasing the sewer system and the
pumping station capacities. Increasing the trunk sewer system capacity in Northwestern
I, Northern I and II, Riverdale, and Brookdale I subcatchments may be considered as
an alternative to on-lot flow reduction in reducing surcharge or basement flooding.
However, this would mean that increased flows will be conveyed to the downstream
sewer system, thereby reducing available capacity in the Riverfront Interceptor, at the
WWTP pumping station, and the WWTP. Increasing the capacity along the interceptor
would reduce the frequency of overflows but would be very costly and would have the
same negative impacts downstream. Capacity improvements were therefore not consid-
ered further.

Based on the above considerations, and with further sensitivity analysis using the
STORM model, it was concluded that storage and/or satellite treatment would be
better alternatives at the Brookdale CSO. The WWTP pumping station was found to
be the only facility that should be considered for an increase in conveyance capacity.
The CSO at the pumping station does not overflow frequently. As well, since it is
located at the downstream end of the sewer system, it would affect the WWTP only.
Since upgrading the pumping station and WWTP capacities would in any case be con-
sidered for future development condition, any improvements associated with CSO
control can also be incorporated at that time.

Control Structure Improvements

Control structure improvements may consist of consolidation, closure, and adjustment
and maintenance of overflow regulators. The City has modified and rebuilt the
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overflows at Amelia Street and eliminated the Belmont CSO. Results of the simulation
for future condition with STORM based on these improvements, and assuming that the
Pitt Street subcatchment would be separated, indicated that overflows would occur only
at the Brookdale and WWTP pumping station.

Consolidation of the Brookdale and WWTP pumping station overflow would not be
practical as they are located relatively far apart. It is concluded that routine
maintenance of the overflow regulators is the only recommended option, mainly as a
best management practice. The closure of Pitt Street and Amelia Street CSO may be
considered, but it would be desirable to maintain them for relief. No further
simulations were conducted for this category.

Real Time Control

It is concluded that continuing the practice of real time control with the Brookdale gate
is desirable provided that overflow at the Brookdale CSO is controlled.

The STORM simulations indicated that with real time control (i.e. closing the gate at
Brookdale CSO when the water level at the WWTP pumping station reaches a pre-
determined elevation), more CSO would occur at the Brookdale overflow. However,
the overflow at the WWTP pumping station and total flow conveyed to the treatment
plant would reduce proportionally. If the CSO at Brookdale is contained either by
means of offline storage or satellite treatment, real time control would continue to be
an attractive option. Control alternatives were therefore evaluated based on this
assumption.

Storage and Treatment

Storage and treatment alternatives were evaluated at the Brookdale and WWTP CSOs.
Due to the high volume of overflow, a large storage volume is required to control the
Brookdale CSO. A combination of storage and satellite high-rate treatment would be
a more cost-effective technology. This would minimize the amount of land required to
accommodate a large storage facility,. Consequently, the cost of the facility would be
lower. Since the Brookdale overflow is located next to St. Lawrence River, any treated
flow from the high-rate treatment facility can be discharged to the river without the
need to construct a long sewer. The underflow can be discharged back to the
Riverfront Interceptor for treatment at the Comwalt WWTP. At the WWTP pumping
station, an increase in pumping capacity is likely needed to meet future growth, hence
any storage and treatment improvements can be incorporated at the treatment plant.

Water Conservation

The City of Cornwall has drafted a water conservation strategy (City of Cornwall 1993)
which sets forth a number of recommendations in regard to the City’s short-term and
Jong-term goals for water conservation. The strategy was developed in response to the
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province-wide water conservation initiative announced by the Ministry of Natural
Resources in 1992. This initiative calls for zero increases in water use for all use
sectors by the year 2001.

The City of Cornwall’s strategy has included the following recommendations:

. Adoption of a City of Cornwall water conservation strategy

. Adoption of an emergency water use bylaw

. Promotion of water conservation through public awareness programs

. Undertaking a study of current water use rates

. Conducting periodic reviews of the water treatment and water supply
infrastructures

. Conducting water and energy use audits of all City of Cornwall
operations and offices

. Periodic review and update the City of Cornwall water conservation
strategy

The short-term goals of the strategy are to increase public awareness and to evaluate
the current water rate structure as well as the need for any future water treatment
system capital expansion(s) or upgrading. The long term goal of the City is to imple-
ment the findings/recommendations which result from the short term evaluations and
further evaluate the future requirements of the water conservation strategy.

One component of a number of ongoing water efficiency strategy studies in other
municipalities in Ontario (Regional Municipality of Waterloo, Belleville ) has been the
estimation of long term water demand projections in relation to the success of water
conservation measures. The demand projections can then be used to determine the
need for future capital expenditures related to water supply and treatment infrastruc-
tures. In a similar fashion, the implementation of a successful water conservation
program in the City of Cornwall may impact the requirements for future expansion(s)
or upgrading of the wastewater treatment facilities. The estimation of demand
projections requires a detailed analysis of the potential for implementation and the
estimation of long term impacts. The results of such a study are particular to each
municipality and are dependent on a number of factors including the degree of current
water efficiency measures undertaken in the residential and ICI sectors, the current
condition of the water supply system as well as the financial resources available.

Other forecasted target reductions for water demand in various municipalities are
generally around 20 percent over the long term (City of Edmonton, 1991; Metropolitan
Toronto, 1991; AWWA, 1993). These reductions are based on aggressive implemen-
tation of water efficiency initiatives over a 20-year period. Other reports confirm the
drop in water use and report significant reductions over the long-term (Brown and
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Caldwell, 1990). The City of Cornwall has, as already stated, drafted a Water
Conservation Strategy. As part of this strategy, the Comwall Energy Efficiency Team
has been aunditing residences within the City and recommending methods of saving
energy which necessarily includes the use of water in the home. Since 1991, the Team
has audited over 8500 homes.

The component of municipal sewage that this reduction in demand may impact is the
dry weather baseline flow. The dry weather baseline flow represents approximately 40
percent of the dry weather flow to the WWTP and a much smaller component of wet
weather flows and CSO volumes. In addition, the 20 percent reduction in water usage
only impacts that percentage of water used which is discharged to the sewer. Usually
about 30 percent of total demand is not discharged directly to the sanitary sewer.

The impact of water conservation on baseline flows could only be expected to be
approximately a 5 percent reduction. This would not significantly alter design criteria
for wet weather control alternatives or the WWTP.

Despite the rather low impact of water conservation on WWTP design criteria a
reduction in water usage can have a significant long-term impact on WWTP systems
and operations.

These impacts include (Hydromantis, 1993):

Reduced operation and maintenance

Longer time span between capacity upgrades

Reduced long-term pollutant ioad from the WWTP and collection system
Reduced frequency and volumes of collection system overflows and
WWTP bypasses

. Reduction in dry weather I/]

Future WWTP operations and design criteria may also be modified by significant
reductions in dry weather I/I. The dry weather I/l to the sewer system has been
estimated in this study to be approximately 21 percent.

Reductions in the levels of dry weather I/I may significantly impact decisions to defer/
avoid expansion of WWTP. Dry weather control programs can be associated with
water conservation efforts which will reduce the levels of 1/1 during dry weather periods.

Summary of CSO Control Alternatives

The combined sewer overflow control alternatives were evaluated with respect to water
quality improvement objectives along the St, Lawrence River, where the Brookdale, Pitt
Street, Amelia Street, and WWTP pumping station combined sewer overflows dis-
charge. Improvement in receiving water quality, costs, ease of implementation, future
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development, capacity requirement, and the City’s ongoing separation program were
included as part of the evaluation.

The recommended CSO controls for the three control criteria investigated consisted of
a combination of storage, on-lot flow reduction, and pump capacity upgrades. Figures
12-1 to 12-3 summarizes the CSO control measures determined to meet each of the
control criteria: 90 percent volumetric control, one overflow per rainfall season, and
three overflows per rainfall season.

For each control criteria, the following conditions were evaluated:
. 100 percent and 50 percent gate opening at Brookdale

. 50 percent and 75 percent on-lot flow reduction in the Northwestern I,
Northern I and 11, Riverdale, and Brookdale I subcatchments

The results for each control criteria are compared as shown in Tables 12.1 and 12.2
and discussed in the following sections.

90 Percent Control Criteria

With the 90 percent volumetric control criteria, and on the basis of 50 percent on-lot
flow reduction, 17,500 m* of storage is required to control the Brookdale CSO. The
average frequency of overflow in a "typical” year at Brookdale will reduce from the
current 20 to 30 overflows per year to less than one to three overflows per rainfall
season in a "typical" year, depending on whether the Brookdale gate is opened or
closed. The average overflow volume per event would be approximately 19,000 m’ to
31,000 m’. The existing pump capacity of 109,000 m’*d would be adequate. The
average frequency of overflow at the pumping station will be two to four times per
rainfall season in a typical year, which corresponds to about 16,000 m* to 17,000 m® per
event, depending on whether the Brookdale gate is opened or closed, respectively.
Increase in pump station capacity is not required for this scenario.

On the basis of 75 percent on-lot flow reduction, the storage required to control the
Brookdale CSO would reduce to 13,500 m’. With this scenario, the frequency of overflow
at Brookdale in a "typical" year would reduce to less than one to three overflows per
rainfall season, depending on whether the Brookdale gate is opened or closed. The
average overflow volume per event would reduce to approximately 17,000 m’ to 28,000 m®.
This range is, again, related to the opening and closing operating scenarios at the
Brookdale control gate. The existing pump capacity of 109,000 m*%d would again be
adequate. The average frequency of overflow at the pumping station is estimated to be
two to three times per rainfall season, which corresponds to about 16,000 m’ to 19,000 m’
per event, depending on whether the Brookdale gate is closed or opened, respectively.

Increased pump station capacity is not required for this control criteria, but the total
wet weather flow conveyed to the plant would increase as a result of storing the over-

12-8

190595 1148
ONTSINSrONWYER4.001




GO3ERIEC

NOLLLO TOHLNOD DHLINNTIOA %06 fro—men S : I —— _

[ B 1| WA

NY 1d TOHLINOD NOWWNTIOd N
mn- __FI_-—.U ,:Z_.. .:. ] b ... .... R T PN SHTIRIDN ] SNI INSNOD _
I TYMNHOO D ‘AL SAULVIDOSSY 7 HOBMNOHL BN
=€l 3HNDIid T
“ ._,..... 1

.& : Javsnls R
; 1y AlvdYD dnid 4

. v HOILIMO3S MO

Mo0s'sL & I Lol=nb SeL MO KOS

S

NOILYUY SIS HIMIS WHOILS

INJDI

12-9

A L

WhE

P M b SBe  wae ET

I
k

T
iy .
i

NG
_

v6/ AN/ L8




e T

PR Py
AT

90 4¢E96Z
) 02 PRYEZING ©N I oIrod LN
ZO_EO l__ﬁu__..—._.EU ;DI_Hhum}nU— EIOH__ZD o i B eh AL NOISONIN  ¥MYLLD | iwWtypD
N¥1d TTOHLNOD NOLWLNTIO Ny
TIVMNEOD H0 AUD O T —
t g=gl FHNDIH
= & W

h.__“_‘ _ IOVHDIS -
4 1) ALIDWEYD dARNd i<

_ NOLLINOSH MO3
¥ L01-NO %%{ HO =05 L[]
| NOILYYYdAS HImIs MEDIS B

pi IO

12-10




FOAER6C

_ “ ou_ RHGE NG N LD30MA _ [ _
ZAU_._..l_ﬁ...r IEEEU ;ﬂ...l_ﬂuu_m...__.ﬁu 1ﬂ EW_OH__ZD [ g no o BITRELT. NOLSONIN “WMYLLD “TI¥MNEOS
NYId TOHINOD NOLLNTIOH . |
.I—I-..ﬂ.::____#u_ﬁu _.H_.. DN FFMENN A HEHH”— SHIINIONT SHINSHOD
2 90D IR | | QL7 83UVI0088Y 7 NOSINCHL W
* -2 3HNDId ——
\ e . & .. N
-.ﬂ.llunmm_n i _ yoviois:
. ot 4 ; 31 AliDwavD aMfls T

o NOILSMGIN MO
/ L01-NG Sel w0 zos L[]

HHOOG'LY

NOILYHYdIS HIm3S WHois LKLl

LT
(e df =t ]

12-11

ANl NEUSY3

M NOSSINENY A SCavl SHygT

i, =ML T THYHD

o

6,/ INOCS L




peuedo 9001 PUE 9,05 04 03 OST SJERY00IA B4 I2 88l oL jeLy BUILINSS 10} 5| PEIBIPL BBLIN jo sl o
286 | 'IImuiny alinsmsy ()
| STHAAAN SPFOOAG Pt DRG] | BLL LASERALRION T UM LUBYHON I §UNJL WRLLION I UORINPaI 15-Uo %08 ( 'STLON

— 20 PEE-2EW LLL BE PO GEGEERE &7 Z5L'gkL OLE 95904 £8 £ 000 '#L ANEIRAL) BB |
Z89°0€8-€60 614 BE ZélL'sLg6e'LL ! ore'isl 206°b-19€ G2 L 005'¥2 Ao UBAD B0
906528021 912 RE £06'89-080'CE ' 0S6°801 671 '85-rZ6'08E £l ..._Em.._:. JONUST W06
e E65 BE | 19" SEBEE ¥E e D6 'BOL _En ‘BEEHEL emr BE-EE oy Gy

2 SHRAT. [iRuR] muniopn | oAcuEnbelE f e ) .E..-"u" T | Adisanbai | {guw) iﬂ.ﬁ#ﬂ.ﬁm -
..u.... .....w i RO IR 1 __.—..E.E...._ _.._-.....mm_ 1 & ..s....”. —.m.m.ﬁ,.__ ] A ”—_.._ = .u.n o E.EE..“ u. LT}
uoHINPaY MOl J0J-UO %05
AB3A [e3]dA1, B IO} SaAlEUIBYY J01)UOD JO UDHEN|EAT
— ZEL 3L
— — — — — .
o~
Lo |
ﬂ./-u
b |
F — . — —
pauedo 9,001 PUE %05 9q 0 OS2 OJVPYo0IE eL Je o188 Biy jey DUIWNESE Joj St P Selimon & sy (n
zo6| 'mpiny obamay (n
I SIAY RO [ HRPITAG | HUILL LUBSSALLION ‘J UM LUSYLON *I HUIL WSLYON 1 LISEEIER J01-U0 %6/ 1 "5310N —
BEF L04-09% (09 VB0 BS-809 Z¢ 056 B0 100°95PLL 62 MOLIBAC) SR |

I zZli'isi-zes'los 025 21-129'L1 ore'iel PPL'Cr-BPS b FATILIRAL B0y
S/£'60/-v9. 859 2EL'B85-i8F'2E 056'801 29Z'LS-pED' LT iU w06
BI3'95i-ZIT 265 ; . 8i.4 B2e-B2L L

£ VOB TiRg 30N

uoRonNpay M4 Jo0l-u0 %G/
BOA |edidA |, e o} seAneuRlY [013U02) JO UOKEN|eAT

LZL 8L




flow at Brookdale CSO. It is estimated that the total wet weather flow at the plant
would increase during the rainfall season in a "typical” year by an average of 10 percent
if on-lot flow reduction is 75 percent effective, or 20 percent if on-lot flow reduction is
only 50 percent effective.

Uniform One-Overflow Control Criteria

With the one overflow control criteria, the size of storage and pump capacity were
found to increase substantially.

With 50 percent on-lot flow reduction, 24,500 m’ of storage is required to control the
Brookdale CSO. The average frequency of overflow at Brookdale will reduce from the
current 20 to 30 overflows per year to one overflow per rainfall season. The average
overfiow volume per event would be approximately 25,000 m’ to 45,000 m® per event,
depending on whether the Brookdale gate is opened or closed.

With this control criteria, the existing pump capacity of 109,000 m’/d would not be
adequate. The number of pumps would need to be increased from three to five to
provide a pumping capacity of 181,440 m’/d. The average frequency of overflow at the
pumping station would be once per rainfall season in a “typical” year, which corres-
ponds to about 11,000 m’ to 18,000 m® per event, depending on whether the Brookdale
gate is closed or opened.

On the basis of 75 percent on-lot flow reduction, the storage required to control the
Brookdale CSO would reduce to 17,500 m’. The average frequency of overflow at
Brookdale would be one overflow per rainfall season in a "typical" year, and the
overflow volume is similar to the 50 percent on-lot flow reduction. The existing pump
capacity of 109,000 m’/d would again need to be increased to 181,440 m’/d. The
average frequency of overflow at the pumping station would be once per rainfall
season, with the average overflow volume similar to that of the 50 percent on-lot flow
reduction.

With increased pump station capacity and a larger CSO storage volume at Brookdale,
the total wet weather flow conveyed to the plant would increase correspondingly. It is
estimated that the total wet weather flow at the plant would increase during the rainfall
season by an average of 15 percent if on-lot flow reduction is 75 percent effective, or
20 percent if on-lot flow reduction is only 50 percent effective.

Uniform Three-Overflow Control Criteria

With the three overflow control criteria, the size of storage is found to be slightly less
than that of 90 percent volumetric control criteria.

With 50 percent effectiveness of on-lot flow reduction, 14,000 m’ of storage is required
to control the Brookdale CSO. The frequency of overflow in a "typical” year at Brook-
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dale will reduce from the current 20 to 30 overflows per year to one to three overflows
per rainfall season, depending on whether the Brookdale gate is opened or closed. The
average overflow volume per event in a "typical' year would be approximately
22,000 m’ to 34,000 m’, respectively.

With this control criteria, the existing pump capacity of 109,000 m*d would need to be
increased. The number of pumps would need to be increased to provide a pumping
capacity of 145,152 m’/d. The frequency of overflow at the pumping station would be
once to twice per rainfall season in a "typical’ year. The volume overflow would be
about 18,000 m’ per event, depending on whether the Brookdale gate is opened or
closed.

On the basis of 75 percent on-lot flow reduction, the storage required to control the
Brookdale CSO would reduce to 11,500 m*> The frequency of overflow at Brookdale
would be one to a maximum of three overflows per rainfall season in a "typical” year,
depending on whether the Brookdale gate is opened or closed. The average overflow
volume would be 19,000 m’ to 29,000 m’ per event, respectively. The existing pump
capacity of 109,000 m’/d would be adequate in this case. The average frequency of
overflow at the pumping station would be two to three times per rainfall season in a
“typical” year. The average overflow volume would be about 16,000 m® to 19,000 m’
per event.

It is estimated with the control measures for this scenario, the total wet weather flow at
the plant would increase annually by an average of 11 percent, if on-lot flow reduction
is 75 percent effective, or 20 percent if on-lot flow reduction is only 50% effective in a

"typical” year.

Recommendations

It is recommended that either the 90 percent volumetric control or uniform three-
overflow control criteria be adopted for the City of Cornwall. Currently, there are no
beach areas along the St. Lawrence River immediately adjacent to the City of Cornwall
that would be affected by the Brookdale, Pitt, Amelia, or the WWTP pumping station
CSOs. Also, no specific impairments have been directly linked to CSO discharges. The
control measures recommended based on the 90 percent volumetric control criteria are
summarized as follows:

. Continue with ongoing program of implementation of on-lot flow
reduction program in the subcatchments of Northwestern I, Northern 1
and II, Riverdale, and Brookdale I. These areas have a continued history
of high wet weather I/I, as well as surcharge and flooding problems. It
would be desirable to eliminate as much wet weather I/I as possible from
these subcatchments. Continuation of the City’s multi-year infrastructure
management program, consisting of an inventory of structural deficiencies

12-14

190595 [L:A8
ONTSINSFONWYEEL M2




using T.V. and manhole inspection, by-law enforcement, roof leader and
footing drain disconnection, replacement and relining of lateral pipes.

. Installation of a storage facility to store 17,500 m* of combined sewer
overflow at Brookdale. To lower the cost, a combination of first flush
storage and satellite high-rate treatment consisting of coarse screens and
a vortex separator may be considered.

. Continuation of real time control with the Brookdale gate.
. Implementation of the City’s water conservation strategy.
. Initiation of a dry weather I/I control program.

These recommendations assume the completion of the sewer separation for Pitt Street
and the Fly Creek Flood Reduction Storm Sewer to scparate parts of the Central
Western and Brookdale II subcatchments. Without these sewer separations, the stor-
age facility at Brookdale CSO would have to be increased to 22,500 m®>. There may
also be potential of overflow at the Pitt Street CSO if the Pitt Street CSO catchment is
not separated.

This facility size is designed to accommodate the maximum population growth of
68,000. The 20-year population projection for the year 2014 is 51,385. If this design
population is used, the storage facility at Brookdale CSO will reduce slightly to
17,300 m*. The reduction is not large due to the fact that new developments are
assumed to have separated sewers and they do not contribute any wet weather I/ to
the sanitary sewer collection system. There is only minor increases from dry weather
I1 due to the new developments. The storage at Brookdale CSO would reduce to
22,300 m® if sewer separation is not carried out. Under this scenario, the overflow at
the WWTP pump station will meet the 90 percent control criteria without additional
control works. However, Pitt Street CSO may overflow without the sewer separation n
the Pitt Street catchment. A third development scenario was aiso analyzed. This
scenario assumes that there is little or no populaticn growth. It is assumed that the
population will remain at 46,309. Under this scenario, the storage required to control
CSO at Brookdale will reduce further to 17,200 m* if there is sewer separation in Pitt
Street and Fly Creek or 22,000 if there is no sewer separation at all. The CSO control
requirements with these various development scenarios are summarized in Table 12.3.

There is certainly a trade-off between carrying out sewer separation in Pitt Street and
Fly Creek and providing a larger CSO storage volume to control the CSO at Brookdale
and possibly Pitt Street. The difference in storage volume at Brookdale CS0O 15 about
5,000 m’ based on the above analyses. A second storage facility may also be required
for the Pitt Street CSO. The cost for the additional volume at Br pokdale is estimated
10 be about $11 million in capital costs. As shown in Table 12.3, separating Pitt Street
and Fly Creek (i.e. "no growth 46,309 population, with Pitt Street and Fly Creek sewer
separation ONLY™) will alone reduce the overflow at Brookdale CSO by at least 10

12-15

1905/95 11:48
ONTIIDSpONTIELMND




Section 13
Stormwater Control Assessment

The purpose of this section is to present the analysis carried out to determine the
alternatives and make recommendations for the control of stormwater runoff.

Stormwater Control Strategy

Stormwater runoff quality is presently not a regulated municipal discharge and conse-
quently no province-wide effluent criteria have been formulated. Effluent guidelines
and criteria, however, have been developed for specific circumstances or locations
where stormwater has produced identifiable impacts. More recently, an interim guide-
line for stormwater quality control has been developed for new developments by the
Ontario Ministry of the Environment and Energy (MOEE, 1991). In this guideline, the
detention of runoff from 25 mm of total daily rainfall is recommended for stormwater
quality control for the protection of cold water fisheries and 15 mm for the protection
of warm water fisheries. Although this guideline is intended for new developments, it
may also be applicable for existing developments in retrofit situations.

The purpose of stormwater runoff controls is to maintain water quality in the receiving
streams below PWQOs. The City of Cornwall has stormwater discharges to the St.
Lawrence River, tributaries of Gray’s Creek, and the South Branch of the Raisin River.
As indicated in previous sections, stormwater discharges from within the City of
Cornwali do not represent a significant fraction of the total annual loading to the local
receiving water bodies.

Impairment of the South Raisin River and Gray’s Creek due to stormwater discharge
has not been identified apart from nuisance weed growth and aesthetics. Significant
water quality impairment of the St. Lawrence River from stormwater have not been
identified.

There are no beaches along these watercourses. However, there is some concern with
the long term effect of stormwater Joadings on recreational areas further downstream
on the St. Lawrence River. Stormwater control measures would need to be established
to reduce such an impact.

Stormwater Control Technologies

Urban stormwater runoff becomes contaminated as a result of contact with various
pollutants deposited on the catchment surface. Bacterial and sediment loadings are the
indicator pollutants which are most often used to establish control measures. Metals
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and other particulates are also discharged in association with suspended sediments.
Stormwater control measures may be grouped into several categories:

. Source quality controls which may include Best Management Practices
(BMPs)
- infiltration/exfiltration pipes

- exfiltration catchbasin and inlets

- enhanced street sweeping

- catchbasin cleaning

- anti-litter regulations
. Interception and storage of stormwater

- extended dry detention pond

- extended wet detention pond

- enhanced infiltration pond

- constructed wetland
. Interception and extension of storm outfalls
. Satellite treatment and disinfection

- satellite high rate treatment

- UV disinfection

- Chlorination and dechlorination

For the City of Cornwall, the indicator pollutant to be controlled will be suspended
solids rather than bacterial loading, as there are no swimming or water recreational
activities in the receiving watercourses. The first two types of control alternatives are
suitable for the City of Cornwall. There is open space available for construction of
detention ponds at low land cost. The third type of control alternatives would employ
extension of outfalls into the St. Lawrence River and relocation of outfalls along Gray’s
Creek and the South Branch of the Raisin River. This approach does not reduce
stormwater loadings and may result in the same problems developing at another
location, especially when there js insufficient assimilative capacity in the receiving
stream. Satellite treatment and disinfection requires less space, but the sediment
removal efficiency is not high. A removal efficiency of higher than 40 percent is not
expected. With detention ponds, a removal efficiency of between 70 percent and 80
percent for suspended solids can be achieved. Bacterial decay can be achieved during
the retention of the stormwater. Since the main emphasis of pollutant control is on
suspended sediments instead of bacteria, treatment with disinfection will not be of high
priority. The last type of control facility was not considered further in our analysis.

Analysis of Stormwater Control

An analysis was carried out to determine the detention pond volumes required for the
control of stormwater. The calibrated STORM model was applied using the "typical”
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year that generated average stormwater runoff from the City of Cornwall to its
receiving waters.

For comparison purposes, several levels of control were analyzed. They are listed as
follows:

. Control of runoff generated by 25 mm of total rainfall
(The 25 mm control criteria has been put forth in the MOEE Interim
Stormwater Quality Contro! Guidelines for the protection of cold water
fisheries. It has been used in this study instead of the 15 mm guideline
for the protection of warm water fisheries because it is more conser-

vative.}
. Control of stormwater to one untreated discharge per rainfall season
. Control of stormwater to five untreated discharges per rainfall season
. Control of stormwater to ten untreated discharges per rainfall season

As an example, for the control of stormwater, the pollution control plan developed for
the City of Sarnia recommended a detention pond sized using the 25 mm guideline.
For the City of Kingston, disinfection of stormwater discharge by chlorination and
dechlorination was recommended for the Lake Ontario waterfront where a beach
exists. Detention storage was not provided and suspended solids were not controlled.
A similar strategy was taken in the pollution control plan for the City of St. Catharines,
where bacteria is a concern for the beaches along its lake waterfront. The value of 25
mm as a guideline was used instead of a value of 15 mm because the 25 mm level is
the more conservative number used for the protection of a cold water fisheries. 15 mm
is used as a control level for less sensitive warm water fisheries.

Table 13.1 summarizes the detention volumes required for each control level. It can be
seen that the detention volumes determined with the 25 mm guideline will result in
untreated discharges of 1 to 19 times per rainfall season. The average untreated
discharge is 9 times per rainfall season. Clearly, it is the least conservative when
compared to the one and five untreated discharges control levels. As compared with
the ten untreated discharge control level, it has higher frequencies of untreated
discharges for some catchments but lower for others. Catchments with separate storm
sewers contribute high volumes of stormwater. Robertson Drain, South Branch of the
Raisin River, Boales Drain, Donihee Drain, Eamers Corners, Second Street, and Fly
Creek are among the catchments with higher than 10 untreated discharges.

Since there are no body contact recreational activities in the City’s receiving waters, it
is recommended that the 25 mm rainfali control level be adopted. A summary of the
stormwater control options is provided in Table 13.2. The types of storage facility,
compatible with the onsite constraints, are also shown. They are illustrated in Figure
13-1.
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- - — —— " — —— T —— =
Table 13.2
Summary of Stormwater Control Options (1994 dollars)
———— — . — >
Caiclument Crutlel ) Pacol. L rschaiaa | CoPIGl || Aamas -f
; potp | Untrested | Sy | Cos | Operniing
I Nasue Number and Location | 1D Dischargs | | g gty | (1000 Conl’ (1,00
4 dollars} dollars)
1 |Leiich-McLennan | Boundary Road 2 EWP 7 52 102 30
Drain
2b | Riverfront Part I1 | 6 along Montreal Road | 27 | EWPASQC Further investigation required
4 |Roberison Druin | near Power Dam 21 EWP 12 87 218 53
8 |Boales Drain Pitt a1 Toligme 26-33, EWP 16 18 450 108
I 40-42
13 | Blackadder Creek | 2nd at Queen 20 cw 3 35 Furifier Investigalion
Required
17 | Seoond Streeq Danis at Monireal Rd 89 | EWP/SQC 15 137 350 84
18 | Eamers Comers | Edgar, at SRR 39 EWP 10 7.2 183 44
20 | Dover Heights Frontenac at Old 19 EWP 7 52 Further Investigation
Comwall Canal Required H
21 | Py Creek Boundary Raad Further Investigation Required ]
R
16 | Fin* Fitt SL at Montreal EWP 5 4 100 25
Rd.
JMmmdupmpmedPiuSuutumMmdh;GZhaLchML
I 2 Afer implementation of cantrot optian.
30f control opion |
BMP Diesignauon: EWP - Extended We Dignjion Pond
SO - Source Quality Controls
CW - Cimmtnied Welland
| ——— — ——— = =25 - — T —

A description of the stormwater storage facilities is provided below:

Leitch-McLennan (1)

The Leitch-McLennan catchment features about one-half urban residential and the
other half industrial land use. As the catchment was developed, the existing natural
drain was improved to convey the additional flow. Between the outlet at Belvedere
and the catchment’s east boundary near Gray's Creek the stormwater is conveyed
through an open ditch. The open nature of the ditch coupled with its natural bio-
degradation mechanisms may provide some natural attenuation of contaminants.

The extended wet detention pond could be located east of Boundary Road, within the
city limits, at Gray’s Creek Conservation Area. The natural and recreational use of the
land in the area is conducive to locating such a structure. Based on a 5,200 m® storage
volume, 7 stormwater overflows would result. The natural width of the drain could be
about 10 m over a basin length of 70 m. Its depth would be about 6 m. The capital
cost associated with this infiltration basin would be $102,800.
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Riverfront (Part II, 2b)

The Riverfront Part II catchment is relatively small but features several outlets situated
along Montreal Road. Due to the relatively steep topography in this area, most of the
runoff is conveyed overland along the curbing to catchbasins located along Montreal
Road at the foot of each side street. No monitoring of this stormwater was possible
due to the restricted space at the manholes serving this area.

Based on the land use and the anticipated stormwater quality, an extended wet pond
would be most beneficial but given the lack of available land area, this is likely difficult
to achieve alone.

An alternative is the provision of source quality controls.

Robertson Drain (4)

The Robertson Drain, like the Leitch-McLennan Drain, was a natural channel that was
altered commensurate with development. As part of the PCP field program stormwater
quality was monitored where the Blakely Ave. storm sewer outleted to the drain - one
of several outlets from this catchment. Additional flow is conveyed to the drain
through a sewer network from part of the Riverdale development to the south and
from the north by natural channels and ditches through an undeveloped area. The flow
is conveyed through the drain by an open channel until the channel intersects Second
Street (near the Power Dam). At this point the flow enters a culvert which outlets to
the St. Lawrence River just below the Power Dam.

8,700 m’ of storage is required to limit the number of overflows to 12 per year. An
extended wet detention pond, located just upstream of the where the open channel
flow enters the culvert, would occupy about 1,800 m®. The capital cost for such a
facility would be $218,000. There may be some economic advantage in providing both
stormwater quality and quantity control at one location. An urban drainage study of
the Robertson Drain catchment and outlet demonstrated a pond would also be re-
quired in this area to provide quantity control of runoff to accommodate future
development in the area. A 23,000 m’ stormwater wet pond was accordingly proposed
in 1992,

Boales Drain (8)

The Boales drain was originally a natural channel conveying flows to the South Branch
of the Raisin River. The channel was improved and discharges were added as the
surrounding area was developed. The topography of the catchment is fairly flat and the
cutlet of drain is subject to some backwater effects from the Raisin River but generally
just during the spring freshet. During the summer period the channel is overgrown
with weeds and grasses. Boales drain is usvally dry except for brief perinds during
major storm events.
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Given these conditions the development of an extended wet pond may be suitable.
There is a park area at the confluence of the drain and the Raisin River which would
be amenable to the construction of this type of control associated with the pond may
be aguatic enhancement to provide nutrient removal. Due to potential effects of
backwater the pond would likely be limited to about a 5 m depth although more
detailed would be required to verify this. To achieve the 18,000 m’ storage capacity the
footprint would occupy about 3,600 m®. The capital cost for this control option would
be approximately $450,000.

Blackadder Creek (13)

Blackadder Creek catchment is in a fully developed residential area. The two outlets
for this catchment discharge into Blackadder Creek near the foot of James Street (one
storm sewer from James Street to the north and the other from Riverdale Avenue t0
the east). As part of the city’s capital infrastructure program, the Riverdale Avenue
storm sewer is to be re-routed, in 1994, directly south to the canal along Riverdale
Avenue to reduce maintenance costs associated with the inefficient operation of these
outlets. Also in 1994, as part of a road reconstruction project, Second Street west is to
be widened in this area and a larger culvert is to be installed joining the creek to the
canal. A future project is to re-route the James Street outlet directly to the canal, west
along Queen Street to alleviate some of the same maintenance problems.

Blackadder Creek discharges indirectly to the St. Lawrence River via the old Cornwall
Canal. As indicated, the canal conveys water downstream for use at the Domtar Paper
Mill. Detailed biological assessments have not been completed for the canal but as
part of the Canal Lands it is designated as being conducive to some fishing and
recreational activities as well as being a habitat for waterfowl. A bike path running
along the south embankment provides access to the area.

An extended wet pond at the catchment outlet may provide the opportunity to augment
stormwater quality control. This option assumes that a constructed wetland would
wholly (or partially) replace the existing creek area.

Given the hydraulic retention time in the canal and the abundance of aquatic species,

with some minor improvements, effective stormwater treatment may be achieved with
the construction of a wetland in association with a wet detention pond.

Second Street (17)

Although this outlet conveys a considerable contaminant load to the St. Lawrence
River, land availability is severely restricted in this area. Furthermore, the water quality
may be affected by the storm sewer’s proximity to the Courtaulds Industrial site and/or
the existence of sanitary sewer cross-connections.
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The nature of the present contamination, including soluble and insoluble components,
indicates that both sedimentation and biological action are required to effectively treat
this stormwater. Given that the outlet is to be decommissioned it may be possible to
utilize some of this land to develop a stormwater control structure.

Assuming this land availability, an enhanced wet pond could be constructed. Using the
MOEE design storm (25 mm/day), a storage of 14,000 m® is required to limit the
number of basin overflows to 15. Based on an average depth of 5 m, the pond foot-
print would occupy about a 4,800 m* area. The construction cost associated with this
control would be about $350,000.

As an additional measure, given the limited land availability, it may be feasible to
implement source water quality controls.

Eamers Corners(18)

The storm sewer conveyance network in the Eamers Corners area is limited almost
entirely to overland ditches and swales. This type of network is favourable from a
BMP perspective since it provides some source control.

The area at Edgar Street and the South Raisin River, where the ultimate storm sewer
outfall would be located, is sufficiently large to accommodate an extended wet
detention pond for stormwater quality control. A basin measuring 30 m wide, 3 m
deep, and 80 m long would provide the necessary storage volume of 7,300 m®. This
would limit the number of overflows to about 9 per year. The capital cost of this
contro] is approximately $183,000.

Dover Heights (20)

The outlet for the Dover Heights catchment is submerged on the north canal bank near
the foot of Frontenac Street. It is thus subject to backwater affects. During
precipitation events stormwater surcharges in this sewer, but not above the surface
elevation. Accordingly, the design of a wet pond for this outlet requires careful
consideration of the hydraulic grade line (HGL) movement. Design alternatives may
have to incorporate an above-grade wet pond (requiring pumping) or a below-grade
wet pond (which would necessitate lowering the stormwater outlet to the St. Lawrence
river through a pipe below the canal bottom).

Fly Creek (21)

As indicated, part of the city’s Flood Reduction Program is to complete the final two
phases of the Fly Creek Flood Reduction project in conjunction with the RRCA. This
would redirect the flows generated in the Fly Creek catchment (# 21a) easterly through
the Fly Creek channel rather than southerly in the Brookdale combined sewer as is
currently the case. The basic design of the sewer has been completed.
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From a quality perspective, this catchment was modelled to determine the size of
structure(s) necessary to provide contaminant attenuation. In terms of the overall
management of stormwater quality in the basin, it would be most advantageous to
Jocate a control structure near the outlet rather than the headlands. This is particularly
true in this case since urban development exists throughout the catchment.

The ability of the existing wet pond on Fly Creek to provide some attenuation of
nutrients, oxygen demand, and bacteria was demonstrated during the PCP monitoring
program. Although more rigorous investigations are needed to further quantify the
rate of removal, the result does demonstrate the treatment ability of a wet pond. For
example, a detailed investigation could be used to determine the cost-benefit of (a)
enhancing the existing wet pond’s treatment ability (by re-designing the pond and
adding aquatic plants and vegetation, microorganisms, and perhaps aeration) or (b)
providing a quality treatment facility further downstream.

Pitt Street (Proposed Storm Sewer, 16}

In an effort to alleviate some of the stormwater flow within the central business district
along Pitt Street, the City of Cornwall anticipates completing a large storm sewer
network from the area of Ninth Street to the river through a trunk storm sewer
outletting near the foot of Pitt Street.

The proposed outlet location at the foot of Pitt Street is amenable to BMP develop-
ment-the open space at Lamoureux Park is city owned. An oil-water separator in
series with a wet pond would be effective at stormwater quality treatment. An
extended wet detention pond, and the aquatic and terrestrial vegetation necessary for
the stormwater treatment would compliment the park’s natural setting and enhance the
value of the park.

Review of Existing Practices

A review of the City of Cornwall’s Best Management Practices (BMPs) was undertaken
as part of the stormwater control analysis to evaluate the program’s details and
effectiveness, and to make recommendations as required.

The main component of the BMP program in the city relates 1o catchbasin cleaning
and street sweeping. Also, there are 3 stormwater quantity control structures within the
city; dry pond at Wellington Street and Northwoods Crescent, wet pond for Fly Creek
at Tenth St. and Virginia Dr., and a dry pond for Cornwall Motor Sales on Brookdale
Ave.). These ponds were designed for quantity control.
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Street Sweeping/Flushing

The street sweeping and flushing programs concentrate on the commercial and indus-
trial areas of the city. The other areas, predominantly residential, are cleaned less
frequently. The priority areas (which roughly cover the combined sewer parts of the
city) are cleaned every second dav, The next priority is the core east and west areas
which are cleaned about every 2 weeks. The remainder of the road network js cleaned
about 7 or 8 times per year. In 1993, the city flushed and swept 2,750 km of curb. The
same level of service is planned for 1994.

It is recommended that a similar level of maintenance be continued.

Catchbasin Cleaning

The catchbasin cleaning program operates such that catchbasins along the main city
arteries are cleaned every year along with about half of the remaining catchbasins
which service the minor network. The following year the main arteries and the other
half of the minor network are cleaned. Thus in a two year period, the main arteries of
the city are cleaned twice and the remainder of the city once.

It is recommended that a similar level of maintenance be continued.
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Section 14
Wastewater Treatment Plant Control Options
Projected Facility Requirements

General

The projected facility requirements are based on future population potential, flows and
possible MISA/RAP effluent requirements for the Cornwall WWTP. There are three
components in determining the facility requirements. These components are reviewed
in the following subsections. The components are:

. The need for a higher level of treatment at the Cornwall WWTP
(upgrading) for current and the year 2014 loadings

. The need to expand the Cornwall WWTP for development (expansion)
for the ultimate population base

. The potential need to treat current wastewater overflows during wet
weather events (wet weather flow)

Table 14.1 provides a summary of the projected flows and requirements of the WWTP.

Table 14.1
Projected Flows and Requirements
H Component Requirement Flow
(m'/d) I
Upgrading Primary Treatment (existing) 54,432 average
(2014 design flow) 108,864 peak
Secondary Treatment (future) 54,432 average |
108,864 peak
Upgrading/Expansion Primary and Secondary 70,000 average
{ultimate flow) Expansion (future 140,000 peak

The year 2014 population estimate is 51,385 or a 10 percent increase over the 1994
population. Indications are that the recommended CSO control scenarios including I/1
reduction and storage/treatment at Brookdale will not increase the maximum peak flow
of 108,864 m'/d to the treatment plant. Based on current overall total average flow of
48 441 m’/d, a ten percent overall increase will result in a total flow of 53,285 m’/d
which is within the current C of A design flow of 54,432 m’d. The population growth
estimate and this flow increase does not account for I/ reductions at source, capture
and treatment of wet weather flow at the plant, or potential domestic water conserva-
tion efforts. Indications are that I/ source reduction and capture and control of WWF
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at Brookdale will result in an average flow increase to the plant of approximately
1,357 m*/d during the summer months, or a 327,000 o' total flow increase from May o
October in a typical year (ie. 1982). This brings the total flow near the C of A design
value of 54,432 m’/d (actual 54,642 m%d). With a control tank of 22,000 m® total
volume at Brookdale and a two-day dewatering period, an actual event-based wet
weather flow increase of 11,000 m*/d can occur as opposed to the average value. This
would occur if the maximum pumping capacity was not in use; otherwise, wet weather
flows would receive high rate primary treatment at Brookdale with discharge to the St.
Lawrence River. Water conservation efforts will tend to reduce the DWF component
of the total flow on a continuing basis; however, the wet weather events will control
peak hydraulic conditions in the treatment plant.

In summary, the 20-year 2014 total average day flow is expected to be only slightly
above the current C of A limit. It does not appear that the existing primary plant
requires expansion in this time period. If & decision is made to upgrade the WWTP to
secondary treatment, then the current design flow of 54,432 m’/d appears suitable for
the year 2014. However, plans for increased growth or subdivision approvals will
require & careful examination of uncommitted reserve capacity, as the flow is relatively
close to the current DWF design capacity. It is recommended that growth estimates be
reviewed on a regular basis, e.g. 2 to 5 years, in this regard.

Based on an ultimate population of 68,000, the ultimate future average daily flow is
estimated at approximately 70,000 m*d. The time frame for this population scenario is
not defined. However, upgrading to secondary treatment for the existing system C of A
hydraulic limits and the year 2014 should accommodate for the future ultimate design
potential in terms of configuration of tankage and buildings.

Table 14.2 summarizes the facilities that must be upgraded or expanded based upon
the flow projections, the existing facilities’ rated capacities, the existing facilities’ current
performance, and potential for upgrade to secondary treatment.

The requirements for upgrade to secondary treatment should be carefully examined
based on the discussions in Section 7. The cost/benefit of implementing secondary
treatment should be carefully weighed by the City and the regulatory agencies,
specifically in terms of knowledge of toxicity and overall receiving water quality impact.
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Table 14.2
Facility Requirements
— — —— ——— .|
Trestment Ultimute Design Level and
Unit Provess {current rated capacity) | Upgrade to Secondory Treatment |
54,432 m'/day 70,000 m*/day
10f 864 m'/day peak 140,000 m’idey peak
Muin Pump Station & Parshall Flumé Mo Yes
Screening & Aerated Grit Tanks No* Yes !
Primary Treatment No Yes
Secondary Treayment Yes Yies
Disinfection MNo** Yes
Digestion Mo Hao
| Crutlall Mo Yes
Sludpge Dewalering Mo Mo
" Aprpted grit retiral mprovements reguired.
**hdoy require dechlorination or L% retrofl
e — ——— — — —

Main Pump Station and Screening

The main pump station and mechanical bar screen currently have a rated capacity of
110,000 m’/day. The screen is located upstream of the main pumping station. Any
expansion to the rated peak capacity of the WWTP will require expansion to these two
facilities. The current facilities consist of two variable speed pumps, two fixed speed
pumps and one mechanical screen. No expansion is required for the year 2014 flow
scenario.

The expansion alternatives include:

. Upgrade the existing facilities with Jarger pumps and parallel forcemain,
if required

. Construct an expansion or parallel facility to the existing facilities

. Construct 2 new pump station for the total flow

It is also recommended to consider additional screening equipment at the main pump
station or at the plant during the pre-design phase of the project. The existing screen
is rated for 81,800 m*d (Figure 7-3).

Parshall Flume and Aerated Grit Tanks

No activity is required for the year 2014 scenario. The Parshall flume is capable of
monitoring flows up to 120,000 m’/day. The two grit tanks have adequate volume for
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flows up to the current rated capacity. Expansion to the rated peak capacity of the
WWTP will require expansion to these two facilities.

It is recommended that vortex type grit removal be considered for this application at
the pre-design phase of the project. Vortex grit removal may have lower operation and
maintenance costs than the current aerated grit tanks while providing improved grit
removal. Indications from the discussions at the plant site inspection were that grit
accumulation in the primaries and digesters is a concern. New or expanded flow
metering capability will be required for the ultimate service capacity.

Primary Treatment

The Cornwall WWTP has four rectangular clarifiers with a combined peak hydraulic
capacity of 108,864 m’/day which produced an average 4.9 percent raw sludge
concentration in 1992-1993. Any expansion to the peak rated capacity of the WWTP
may require additional primary clarification. No expansion is required for the year
2014 scenario.

The expansion of the rated capacity of the Cornwall WWTP to 70,000 m’/day ultimate
flow would require the construction of two more primary clarifiers to retain the current
design criteria (overflow rate). Alternatively, with the addition of future secondary
treatment, the ability of the existing primaries to handle a higher throughput rate
should also be assessed. This could significantly reduce construction costs. This is
especially appropriate considering the high degree of treatment obtained today.

Due to the wastewater strength at Cornwall, activated sludge treatment (if mandated)
without primary clarification can be considered as a process configuration. This was
discussed in Section 7. The existing primaries could be upgraded to secondary
clarifiers, reducing capital expenditures.

Secondary Treatment

The projected facility requirements for the addition of secondary treatment to the
Cornwall WWTP are evaluated under "Evaluation of Upgrading Alternatives" later in
this section.

Disinfection
The disinfection facilities have a peak rated capacity of 108,864 m*day. The disin-

fection process uses chilorine and has an adequately sized contact chamber. Expansion
to the rated peak capacity of the WWTP will require expansion to the disinfection
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facilities. No expansion is required for the year 2014 scenario; however, with secondary
treatment, relocation of the process will be in order.

The upgrading or expansion of the disinfection process should include the following
alternatives:

. Use chlorine disinfection to the rated capacity and provide dechlorination
to satisfy potential future MISA requirements.

. Construct an ultraviolet disinfection process for secondary effluent.
. Change oxidants from chlorine to another alternative for secondary
effluent.

MISA objectives are calling for non-acute effluents which will likely require
dechlorination, alternative chemicals, or UV. If secondary treatment is mandated, then
alternative chemicals or UV disinfection is the preferred alternative. UV is not
recommended for primary effluent disinfection unless piloting shows acceptable
performance can be maintained.

Effluent Discharge

The capacity of the current effluent discharge pipe should be evaluated at the pre-
design stage of the expansion. Insufficient design information currently exists to assess
the pipe’s capacity. A mixing zone analysis should also be completed to determine
compliance with any toxicity requirements placed on the WWTP.

Digestion

Raw sludge from the primary clarifiers is currently digested in two anaerobic digesters
with a combined volume of 4474 m®. The digestion facilities are adequately sized for
the sludge generated by the existing treatment facilities.

Upgrading the Cornwall WWTP to produce a higher quality effluent or expansion will
result in larger quantities of sludge to be digested.

Existing raw sludge production data and estimated incremental sludge production
increase due to secondary treatment indicates that the existing anaerobic digestion
system is adequate from a volatile solids loading standpoint for the year 2014 loading.
A 10 percent population increase and addition of secondary treatment will result in an
estimated anaerobic digester loading rate of 1.43 kg VS/m’.d which is within MOEE
design guidelines. Biological solids will require either high rate (e.g. gravity belt)
thickening or gravity co-thickening prior to digestion. Raw sludge volume (excluding
WAS) is expected to increase from 135.5 m/d to 149 m’/d at 5050 kg VS/d. WAS mass
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is estimated at 1360 kg VSS/d assuming complete BOD; removal (worst case) and a
biological yield of 1.0.

In summary, the existing digesters are large enough for the year 2014 scenario. For the
ultimate design flow of 70,000 m’d, the VS load will be at or slightly above the
maximum MOEE design guideline of 1.60 kg VS/m’.d The City should consider the
impact of the ultimate requirement together with the need for standby digester capacity
in the event of maintenance requirements. However, because the City dewaters the
digested sludge, it does not appear to be essential to maintain standby capacity unless
data show that dewatering efficiency deteriorates significantly if VS loading is elevated.

Table 14.3 shows the projected sludge production for both expansion and upgrade
scenarios. At the pre-design stage of the expansion and upgrade it is recommended
that the sludge yields be confirmed and that the required digester capacity be
calculated.

—— — . = o =
Table 14.3
Projected Sludge Production
—_— — — = * — T ————
Status Sludge Production HRT
(m'/day) (d)
Existing Conditions 135.5 33
Upgrade to Secondary Treatment (Year 2014 193 23
with high rate WAS thickening)
Upgrade to Secondary Treatment and expand 1o 247 18
ultimate capacity with high rate WAS thickening
S ——————————— . ——— =

Sludge Dewatering

The current sludge dewatering equipment is adequately sized to treat the sludges
generated by the expansion and upgrade. Based on typical sludge production rates of
secondary facilities, the total combined operation time of the centrifuges would be
approximately 55 hours/week under current flow conditions and 60 hours/wk under the
2014 design flow conditions. Since the facility currently is equipped with two
centrifuges, adequate capacity is available.

The current number of operating hours per week and mechanical status of the centri-
fuges should be checked during the pre-design period to determine the actual operating

conditions.

In addition to this work, the City should undertake an investigation of sludge disposal
needs for the planning period. This could be accomplished through the development of
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a sludge disposal masterplan (estimated cost $35K to $75K depending on overall
scope).

Evaluation of Upgrading Alternatives

Background

Twenty-four Ontario municipal primary wastewater treatment plants bordering on the
Great Lakes will be required to provide Best Available Treatment Economically
Achievahle (BATEA) in the near future. These plants will likely require the equivalent to
secondary biological treatment. Also, the Canada-Ontario Agreement addresses the need
for upgrading primary sewage treatment facilities at Ontario RAP sites (Env. Can., 1994).
The agreement calls for the upgrade of primary sewage treatment plants to secondary
treatment. The City of Cornwall's WWTP i one of these facilities that will be impacted.
If a decision is made to upgrade the WWTP to secondary treatment, the upgrade will
require a significant capital investment and operating outlay from the City.

Definitive timing for the upgrade of Ontario primary facilities to the equivalent of
secondary treatment has mot been firmly established by the regulatory agencies.
However, the following have been tabled as DRAFT criteria by the Joint Technical
Committee (JTC) Working Group on "Upgrading Primary Plants" regarding
requirements for upgrading of primary plants:

. New sewage treatment plants and plants requiring capacity expansion
must provide a minimum of secondary treatment.

. Municipalities currently utilizing primary treatment facilities for sewage
treatment must initiate the process by the end of year 10 which will lead
to a C of A by the end of year 15 for the secondary upgrade, and com-
plete the upgrade by the end of 20th year. During this period, existing
primary plants will be exempted from secondary treatment or equivalent
requirements provided they can comply with interim effluent limits for
primary treatment (to be established), the effluent and upstream bypasses
do not have unacceptable effects on local receiving waterways, and
annual average flows do not exceed plant capacities currently approved
by the Ministry of Environment and Energy.

The DRAFT definition for "secondary treatment" defined by the JTC is:

. Secondary treatment may be that provided by biological processes,
physical-chemical processes, waste stabilization ponds, or combinations of
these, which are capable of meeting or exceeding the effluent quality
criteria established in the regulation. Sewage treatment works which
provide only primary settling of solids and the addition of chemicals
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primarily for the purpose of removing total phosphorus are not
considered as physical-chemical treatment works and do not qualify as
secondary treatment.

Comparison to a Similar Facility

One of the Ontario cities that will be affected in a similar manner to Cornwall is
Windsor. An evaluation for the wastewater requirements of the West Windsor plant,
the largest primary facility in Ontario, was performed by CH2M HILL during 1990 -
1993. Additional work is also being carried out in 1994/95.

A comparison of the West Windsor WPCP and the Cornwall WWTP is provided in
Table 14.4. Based on the factors highlighted in Table 14.4 the analysis of the upgrade
alternatives for West Windsor was used to assist in the analysis of the upgrade
alternatives for Cornwall.

—— S — — — — —= - —
Table 14.4
Comparison of West Windsor WWTP and Cornwall WWTP
i —— — = —— T S T —— ]
West Windsor WWTE Cornwall WWTP
Existing WWTP Screening, aerated-grit tanks, enhanced Screening, aerated-grit tanks, pri-
Facilities primary ireatment with chemical preci- |mary treatment with chemical
pitation and polymer addition enhanced precipitation and polymer
H addition
Hydraulic Capacirty 159 MLD dry 54.4 MLD nominal
350 MLD peak 108.8 MLD peak |
Existing Effluent 24 mg/L. TSS 24 mg/L TSS
§ Characteristics! 36 mg/L BOD, 25 mg/L BOD,
0.6 mg/L TP 0.8 mg/L TP
Sludge Handling Raw conditioned sludge dewatered; no |Raw sludge digested, condijtioned
digestion; landfill cover and dewatered; landfilled
Receiving Waterbody | Detroit River 5. Lawrence River
l 'West Windsor based on average monthly values Jan/88-Apr/92; Comwall WWTP Jan/92-Oci/93
—_— — S E— —— - |

The West Windsor analysis reviewed severa! factors and resulted in ranking four
upgrade alternatives. The difference in the hydraulic capacity of the Cornwall and
West Windsor facilities precludes direct use of the costing information developed from
the West Windsor WPCP. However, the relative ranking of the various upgrade alter-
natives are directly transferable. Cost estimates are separately provided for Cornwall in
the cost section later in this section.

The West Windsor WPCP analysis was based on a set of effluent objectives that were
developed in co-operation between the City and the MOEE. To initiate the evaluation
of the various upgrading alternatives for the Cornwall WWTP, the updated effluent
requirements must be established,
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Upgraded effluent requirements have not yet been established by the MOEE for the
Cornwall WWTP except that the RAP team has indicated a TP target of near 0.5 mg/L.
However, the receiving waterbodies of the West Windsor WPCP and Comwall WWTP
are similar in flow. Both facilities discharge to large rivers. The effluent design re-
quirements that were evaluated with the MOEE during the West Windsor WPCP are

stated below:

. 15 mg/L SS
. 15 mg/L total BOD;
. 0.5 mg/L TP

A final upgraded set of effluent compliance criteria has not yet been established for the
Windsor WPCP. These requirements compare to likely MISA compliance targets
(general case) of 25 mg/L SS, 25 mg/L. BOD;, and 1.0 mg/L TP on a monthly basis. In
addition, a goal for treated effluent un-jonized NH,-N is 0.1 to 0.2 mg/L.

Further, the MOEE is likely to establish effluent loading limits as part of a new
Certificate of Approval for the plant. These should be based on best treatment
alternative required and a receiving stream impact evaluation.

There is also the potential need to meet a toxicity requirement for the Cornwall
WWTP. The toxicity requirement would mandate a review of the WWTP’s un-ionized
ammonia toxicity and the chlorine residual for residual chlorine toxicity.

Further sampling and analysis should be maintained to demonstrate conditions of
ireatment that meet a non-toxic effluent at the existing plant, i.e. pH, temperature,
total NH,-N, and bio-tests.

Upgrade Approaches

There are several process alternatives available to the City to upgrade the primary
wastewater treatment facility, including:

. Do nothing

. Use the existing wastewater treatment facilities and add a secondary
treatment process to further treat the existing primary effluent

. Convert the existing primary clarifiers to secondary clarifiers and con-
struct new tankage (eliminate primary clarifiers) for biological treatment.

"D nothing” is one approach that is evaluated in Class Environmental Assessments. A
"do nothing" option may, given potential growth scenarios, result in higher future
discharge levels of some contaminants from the WWTP. The existing WWTP almost
meets expected MISA requirements now On an annual basis (Section 7). Upgrading to
sacondary biological treatment can be expected to remove an additional 10 mg/L of SS
and BOD, or a reduction of about 544 kg/d, each. However, secondary treatment with
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nitrification can also provide for ammonia removal and potentially partial removal of
trace contaminants that may be present (Section 7). Other parameters that can be
controlled with secondary treatment, including phosphorus and toxics, are also discussed
in Section 7.

The most cost-effective approach to a secondary treatment upgrade at the West
Windsor WWTP was to use the existing facilities to the greatest possible extent. This
would minimize the new facilities that would need to be constructed. A similar
approach has been used for the Cormnwall cost analysis. The criteria used to evaluate
the process alternatives are listed below.

. Review of Treatment Process Performance

- Effluent performance

- Hydraulic performance

- Solids handling

- Operational items
. Capital and Operations and Maintenance Costs
. Treatment Plant Site Considerations

Review of Treatment Process Performance

Based on a review of a long list of available technologies, it was determined that four
exemplary treatment processes have the potential to provide the level of treatment
required. These treatment processes have been used to evaluate site and cost needs
and are listed below:

. Trickling Filter/Solids Contactor (TF/SC)
. Rotating Biological Contactor (RBC)

. Biological Aerated Filter (BAF)

. Modified Activated Sludge Process (ASP)

These processes represent representative systems from each potential class of aerobic
biological treatment category. These categories include:

° Suspended Growth (activated sludge and its modifications)
. Fixed Film (RBC and trickling filter)

. Hybrid Systems (trickling filter/solids contact process; biological aerated
filtration)

At the time of deciding on the specific secondary treatment needs, this listing should be
revisited to determine whether more appropriate technologies have been identified and
developed for primary plant upgrades. Further, the recent definition of "secondary:
treatment includes for physical-chemical processes to meet MISA objectives, e.p. direct
filtration, that should be further investigated at the implementation stage. Regardless
of the technology ultimately selected, the process alternatives described herein are all
eapable of serving the future plant needs.
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Based on comprehensive testing at Windsor, the process related conclusions presented
in Table 14.5 were generated. These conclusions can be used for the Cornwall WWTP
evaluation because of the similar primary effluent quality and probable effluent criteria

that the plants share.

—— — e — —— ——— —— — —— ——
Tmhle 145
Summary of Plant Process Advaniages and Disadwanisages
P ——— — ———— — — e 55 = !
Procees Adranlages Trandvaninges
TFEC & Nitrifiestion consistent through TF tower Inltially, marginel effloon wih respect 1o 55, ol
Secondary TF bowwer &y 10 OpeTaie. BOD; snd TP moscentritions comparsd (0 objectives
Clarilication Dilficulry maintaining solids inventory is SC tank.
Cantinuing work (1994/95) has shown cffective perfor-||
mance and paizntial reduction in secondary clarilher
eizing due 1o excellent biomass setlleability.
RBLC & Consistent effluent with respect 1o SS, total BOD; and | Aesthetics of effluent were poor, ie. turbid.
Sectentary TP comparable 1o objectves. Minimum operational flexibility.
Clarificatinn | Nitrilication maintained. Proviois  experiences with  mechamics] geficencien |
Easy to operale and maintain (shafts) largedy resolved,

Good settling sludge; pilol clarifier operated al an
elevared clarificr surface overflow rate.

Eimple pifvess.
BAF Excellent efftuent with respect to §S, total BODs and | Mare complex mechanicalielectrical process (similar to |
I TP; tertiary quality. waler plant [ilter).
Good visual aesthetics, low space required. Nitrification affecied by exesssive backwash and peak
Nitrification possible with 2.5 m media depth. day flow events.
No secondary clarifiers needed. Some [ull-scale information becoming available re-
garding headlnis. ennoema.
ASF & Consstent nenfceson, Effleent guality wms #ol 6 good wilh r=pect o
Seenndery Swilem s commonly Knpwn by operaikons slafl, eifiuend 55, lotal BODY, and TP ecinpared 1o RBC and |

Clurificadion | Flexilde process witli rocend insovations. |.e. béotogical | BAF processes. Some of the unit's porformance liemisa-
! nutrient (N&P) control, step feed, modified step fesd. |tons were dis 1o the size of the pilod win fesi=d al

Windsor.

The key process conclusion was that all processes could provide the required effiuent
objectives on a consistent basis.

Capital and Operations and Maintenance (0&M)Costs

The capital and operating (energy) costs for each of the four reviewed processes were
estimated in the West Windsor WPCP study. A comparison of the capital and oper-
ating cost ranking is valid between the Cornwall WWTP and West Windsor WPCP as
previously shown. However, a direct comparison of costs is not applicable due to a
difference in capacity, sludge handling, and site specific requirements for the two plants.
A summary of the capital and O&M cost ranking determined in the West Windsor
WWTP study is stated in Table 14.6.



Table 14.6
Capital and O&M Cost Ranking®

Combined Capitai :
Process and O&M Capital O&M
I TE/SC 3 4 1
RBC 4 3 3
BAF 2 2 2
I ASP 1 1 4
'Ranking based on analysis for West Windsor WPCP data - 159,000 m’/day capacity with
similar characteristics to Cornwall. I
Low number means high rank.
el — ——— — — __—

Property Requirements for an Expanded and Upgraded WWTP

Figures 14-1 to 14-4 show conceptual layouts of the four upgrade alternatives which
denote the "footprints" for each process. A stacked alternative is shown for the RBC
process (Figure 14-2B). Tables 14.7 to 14.10 summarize the sizing of the process units
for the alternatives. The existing site is adequate for any of the alternatives compared
at the projected 2014 averape daily flow. Final siting must take into account the
hydraulic grade line for the plant, yard layout, roadways, etc. Furthermore, reduced
secondary clanfier sizing may be anticipated with selector based biological treatment
systems.

The property required for each process alternative varies. The relative facility size of
the four alternatives has been simplified below:

TF/SC 100 percent (largest property requirement)

RBC 70 percent (less if stacked)

ASP 70 percent

BAF 50 percent (approximately 50 percent of the size of the TF/SC)
Summary

The primary conclusions of the evaluation of upgrading alternatives are:

. All four treatment processes could provide the required effluent objec-
tives on a consistent basis, including nitrification (low winter/spring waste-
water temperature may impact nitrification).

. The highest capital cost alternative, the TF/SC, has the lowest operating
cost.

. The lowest capital cost alternative, the ASP, has the highest operating cost.
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Unit Process

54,432 m’/day - Average Flow
108,564 m'/day - Peak Flow

— — — —— =1
Table 14.7
Trickling Filter/Solids Contactor (TF/SC) Process Cornwall WWTP
o T e e O T e e
Initial Capacity and Year 2014 Ultimte Design

70,000 m'/day - Average Flow

Pumping and
Preliminary
Treatment

Existing; upgrade grit removal

140,000 m/disy - Penk Fliw !

Pumping capacity, Screening, Grit
Removal and Chemical Addition
Facilities

Primary Clarifiers

Existing

Two rectangular clarifiers each with a
surface area of 645 m’

Trickling Filters Two - 30 m diameter Lowers Three - 30 m diameter towers
5 m tower depth 5 m tower depth
ISolidsComact Two - 10 m x 18 m x 5 m deep tanks [ Three - 10 m x 18 m x 5 m deep 1anks
Tanks

Final Clarifiers

Two rectangular tanks, 3850 m’ total
surface area

Three reciangular tanks, 5775 m” total
surface area

Digesters Existing One digester, if necessary
I Dewatering Existing Exdsting i
Disinfection Existing or conversion 10 UV One - 1650 m’ tank

1 Pilot Lesting from Wesl Windsor study indicates that it may be passible to reduce the total number of clariliers 10 four. Site
apetific pllot texiing would be mguaired,
= ==l

— —— —— i — —
_—_—_——————— — — — —— —— - — ]
Table 148
Rotating Biological Conlactor (RBC) Process Cornwall WWTP

i — —= S —— =
Unit Process Initial Capacity nnd Year 2014 Utimate Design
54,432 m'/day - Avernge Flow 70,000 miday - Average Flow
108,864 m'/day - Peak Flow 140, i m"}da}' = Peak Flow
Pumping and Existing; upgrade grit removal Pumping capacity, Screening, OGrit
Preliminary Removal and Chemical Addition
Treatment Facilities

1

Primary Clarifiers

Existing

Two reclangular clarifiers each with a
surface area of 645 m*

Rotating
Biological
Contactors

Tankage footprint 60 m x 60 m

Six trains of 10 shafts per train and
13975 m® of media per shaft (high
density)

Surface area of 840,000 m®

Tankage footprint 80 m x 100 m

Eight trains of 10 shafis per train and
12975 m* of media per shuft (high
density)

Surface area of 1,120,000 m*

I Final Clarifiers

Two rectangular tanks, 3850 m’ 1otal
surface area

Three rectangular tanks, 5775 m® 1otal |
surface area

Digesters Existing One digester, if necessary
Dewatering Existing Existing
Disinfection Existing or conversion 10 UV One - 1650 m® tank

1

15595 1219
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Pilot testing from Wesi Windsor study indicates that it may be possible 1o reduce the total number of clariliers 1o [our. Hite

lspeciﬁc pilot esting would be required.
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Table 14.9

Biological Aerated Filter (BAF) Process Cornwall WWTP

e — ——
Unit Process Initial Capacity and Year 2014 Ultimate Design
54,432 m'/day - Avernge Flow 70,000 m'/day - Average Flow
| 108,864 m'iday - Peuk Flow 140,000 m’fdny - Peak Flow
Pumping and Existing; upgrade grit removal Pumping capacity, Screening, Grit
Preliminary Treatment Removal and Chemical Addition
Facilities I
Ianury Clarifiers Existing Two rectangular clarifiers each with
a surface area of 645 m?
BAF 1000 m? of surface area required 1500 m’ of surface area required

12 cells required, each 84 m* with 2.5

18 cells required, each 84 m’® with

I m media depth 2.5 m media depth i
Backwash Clarifier and | One tank' One tank'
Clearwell
Drigester Exdisting One digester, if necessary
Dewitering Existing Existing
Drisinfection Existing or conversion to UV One - 1650 m’ tank I
1Sizing of clarifier must be reviewed at pre-design phase
——— ———— —
——— L — — — e ——— =
Tale 14.10
Modifled Activated Slodge Process (ASP) Cornwall WPCP
——r o —— ———— — ———— —
Unit Process Initial Capacity and Year 2014 Ultimate Design
54,432 m'/day - Avernge Flow 0,000 m'iday - Average Flow
108,864 m'/day - Peak Flow 140,000 o'/day - Peak Flow

Pumping and
Preliminary Treatment

Existing; upgrade grit removal

Pumplng capacity, Screening, Grii
Removal and Chemical Addition
Facilities

I?n'mal}' Clarifiers

Existing

Two rectangular clarifiers each with ||
a surface area of 645 m'

Agration Tanks

6625 m” of tankage

9937 m” of tankuge

Final Clarifiers Two rectangular tanks, 3850 m’ (ol | Three rectanguler tanks, 577F m’
surface arca iotal surface ares |

Digester Existing One digester, If necessary 1
Dewntering Existing Existing

Emiu!minn Existing or conversion to UV One - 1650 m” nk

—— —_— - - — — -
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The two lowest total cost alternatives are the ASP and the BAF.

. All four treatment processes designed for the 2014 design year can be
accommodated on the existing site, although it will encroach more closely
to Montreal Road.

. The BAF process requires the least amount of space and may provide for
- enhanced effluent polishing compared to the other processes.

An overall evaluation of several parameters was used to rank the four potential
processes, based on the categories listed below:

Effluent performance
Hydraulic performance

Solids handling and solids yield
Operational items

Economics

The final ranking of the four processes from highest to lowest is stated below:

BAF
ASP
TF/SC
RBC

Because the required upgrades at the two plants share many similarities, the con-
clusions of the studies performed for Windsor are directly applicable to Cornwall.

However, it is recommended that prior to selecting an upgrading alternative, a pilot
testing program be carried out to confirm that the alternative will perform adequately
at Cornwall. Further, at the time that a process is required for Cornwall, newer
innovations may be available and these should be evaluated at that time. Pilot testing
would be especially useful if toxic contaminant removal was required to determirne the
degree of removal that can be achieved at Cornwall (Section 7).

If only conventional parameter removal is a priority, then pilot testing is less critical.

Upgrading and Expansion Alternatives

For the period January 1992 - October 1993 the average daily flow was 48,249 m’/day.
This represents 89 percent of the rated plant nominal hydraulic design capacity of
54,432 m’/day. The maximum hydraulic capacity of the plant, established in the C of A
as 108,864 m*/day, was not exceeded, but did occur periodically with wet weather events

(Section 7).



Planning department documents were used to establish the future sanitary sewerage
needs of the City. Development to the year 2014 and the ultimate population capacity
were used to evaluate the needs. The year 2014 average daily flow with CSO control in
Place is estimated at 53,432 m’/d. For the year 2014, for peak flows above the current
capacity of the main pumping station, it is recommended that the future Brookdale
storage/treatment facility be used. This will avoid or delay the need to expand the
pump station or to construct wet weather treatment facilities at the plant site for flows
that would exceed a two-fold peak factor. Further, the control tank will capture a
component of flows greater than the pump station capacity for later treatment and
provide for equivalent to primary treatment for flows which cannot be stored. No
expansion is required for the year 2014 flow; however, a future upgrade to secondary
treatment may be required as well as conversion of chlorination disinfection to an
alternative process.

The uitimate average daily flow is 70,000 m*/day. The ultimate peak flow for secondary
treatment is assumed to be 140,000 m’/day based on the existing 2.0 peaking factor,
which is a reasonable and typical factor for secondary treatment.

The increase in rated capacity to the ultimate design flow would require expansion to
the following processes:

Main Pumping Station, Forcemain, and Parshall Flume
Screening and Aerated Grit Tanks

Primary Treatment

Secondary Treatment (possible requirement for year 2014)
Disinfection

Effluent Discharge

Table 14.11 summarizes the upgrading and expansion scenarios if future secondary
treatment is required.

Table 14.11
Upgrading and Expansion Scenarios

Primary Treatm Secondary Treatment

ent
Status Capacity (m'/day) Capacity (m'/day)
Average Peak Avernge Peak
Current Facilities 54,432 108,864 0 ()

Year 2014 54,432 108,864 54,432 108,864
l Ultimate 70,000 140,000 70,000 140,000
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The phased approach allows the capacity of the WWTP to be more closely matched
with community growth and is recommended for the following reasons:

. better operational performance and lower operational costs are typical of
a correctly sized WWTP compared to an oversized WWTP

. ability to spread the capital expenditure over a longer period

. ability to review actual performance of the first phase of the expansion

and refine the required size of the second size of the expansion thereby
reducing the capital costs of the second phase

The alternative approach is to upgrade the Cornwall WWTP to meet the ultimate
hydraulic design in one phase. However, if development occurs at a slower rate than
anticipated in the planning documents the capital and O&M budgets will not be
optimized.

Capital Cost Estimates for Wastewater Treatment Plant

Capital cost estimates have been generated based on the conceptual design level
included in this report (Table 14.12). Capital costs are *30 percent in January 1994
dollars. This margin is necessary because of several unknown factors:

. Final Effluent Critenia

. Secondary Treatment Upgrade Process Selected
. Geotechnical Information
. Preliminary Process Sizing Information
. Detailed Design Information
T — o - ——
Table 14.12
Cornwall WWTP Conceptual Capital Cost Estimates
———
Component Requirement Unit Flow 1“’:5& '"]]ﬂ'“ 'n?“'
Year 2014 |Secondary Treatment, WAS m’/day | 54,432 (average) $26 to 331
Thickening and UV Disinfection 108,864 (peak)
Ultimate Primary Treatment, incl. mday | 70,000 (average) $16
> year 2014 | (2014 design flow) 140,000 (peak)
+ Pump Station
» Headworks
« Primary facility
¢ One digester I
Secondary Treatment (2014 design m’/day | 70,000 (average) $14
flow) 140,000 (peak)
— z— T —

Budget level capital cost estimates can be developed once these unknowns are defined.
The conceptual cost estimates were calculated by using previous project costs updated
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using the Engineering News Record Construction Cost Index. It is recommended that
a detailed facility plan be developed for any upgrade to secondary treatment to refine
the capital cost estimates (est. cost $30,000 in 1994).

The capital cost estimate for the secondary biological treatment component for the
Cornwall WWTP for the year 2014 is:

«  Modified activated sludge (3-h HRT) 26 M
+  RBC 27 M
+  BAF 28M
«  TESC 29M

. Conventional activated sludge (6-h HRT) incl. prim. 31 M
. Conventional activated sludge (6-h HRT) excl. prim. 27 M

Based on the level of accuracy of the cost estimate, the alternatives are all comparable.
It should also be noted that each of the alternatives including activated sludge are
capable of providing for nitrification. Capital costs shown here for Cornwall include
secondary clarification costs for a nitrifying facility based on MOEE design guidelines.

The conceptual capital cost estimates do not include:

. Water conservation impacts

. Refurbishment of existing facilities

Expansion to administrative or laboratory areas

Miscellaneous civil works; roads, lighting, communication system
Allowance for geotechnical requirements or rock remaoval

Allowance for additional standby power

Expansion of existing sludge dewatering facility or alternative sludge
disposal (a masterplan development is recommended ($35K to $75K)
Allowance for tank covering or stacking of tankage

. Allowance for land or additional land costs

. Allowance for contingencies, taxes or interim financing

Operating Costs

Based on a CH2M HILL survey of municipally-operated secondary wastewater treat-
ment systems in Ontario, operating and maintenance costs for upgrading the secondary
system for Cornwall are estimated to require approximately $120/1000 m’ of treated
flow. This would result in an annual O&M cost at design of $2.4 M (1994). This
compares to the current cost for primary treatment of $1.2 M. Similar operating and
maintenance costs are anticipated for each system; however, they will vary somewhat
from process to process. Power costs would be expected to be lowest for the TF/SC
process due to no requirement for process air, except for the SC component, and
highest for the activated sludge process.

14-23

I L
N 1MW aRd, )




Section 15
Formulation of the Pollution Control Plan

The overall PCP strategy is form ulated from the pollution control measures discussed 1
detail in the previous sections for each of the pollutant sOUrCes. This section describes
the criteria considered in developing the plan and discusses the staging, the priorities,
and the combination of controls that will most effectively meet the objectives for the
receiving waters.

Evaluation Criteria

The main sources of pollutants with potential for contributing to the receiving streams
from within the City of Cornwall are industrial discharges, waste disposal siles, septic
systems, eifluent discharged from the wastewater ireatment plant, urban runoff, and
combined sewer overflow. The control MEASUTES far these pollution sources are
discussed in this section in regard to o number of evaluation criteria.

For the City of Cornwall, the following criteria are used in the overall evaluation of the
possible control strategies:

. Stage 1 Remedial Action Plan (RAP) 1993 findings

. Receiving water improvement

. Aesthetics

. Cost-effectiveness based on removal rates
. Regulatory environment

Based on the findings of the St. Lawrence River RAP and this PCP study, the potential
concerns related to each criteria have been summarized in Table 15.1.
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Stage 1 Remedial Action Plan Report

The Stage 1 Remedia] Action plan 'Fpart provides a deseription of the existing
background water quality and point and non-point pollutant sources identified as
discharges to the St, Lawrence River. In the remedial action plan report, the sources
of pollution identified are ranked in relation o Contaminant discharge levels as follows:

. Industria] discharges

. Effluent from the Comwall WwTp

. Urban runoff from the City of Cornwall including stormwater and CSOs

. Agricultural runoff upstream and leachate from active and closed waste
disposal sites and SepIic systems

Industrial discharges are subject to MISA regulation requirements, Currently, direct
industrial discharges within the City of Cornwal] are discharged by Domtar and ICI.

Lawrence River as g result of the combination of Domtar, ICI, and Courtaulds Fibers,
Courtaulds Fibers is now closed. Also, Domtar s in the process pf upgrading waste- '
waler treatment facilities to meet MISA regulations, The impact of the closing of
Courtaulds and the treatment of wastes by Domtar will only be determined after .
completion of a long-term receiving stream monitoring program, [t is recommended
that environmental conditions in the St Lawrence River, as they relate 1o implemen-
tation of municipal control measures, be evaluated in-depth, subsequent to the .
implementation of comtral measures a1 Domiar, Additional industrial controls are
beyond the scope of this PCP and will not be examined further. The City has also
investigated remedial controls far the waste disposal sites as well as SEpLic system l
upgrades. Most local seplic systems which contribute contaminant loadings to receiving
waters are, however, outside the City of Cornwall, These sources would be reduced
over time by existing regulatory measures, '

As a result, this pollution contro] plan will focus on those remaining contaminant

sources identified in the Stage I RAP documentation including stormwater discharges,
combined sewer overflows, and WWTp effluent.

Receiving Water Improvement

The major Teceiving waters within the City of Cornwall are the St. Lawrence River, the
South Branch of the Raisin River, and tributaries of Gray’s Creek.

The St. Lawrence River along the City of Cornwall’s shoreline, has been describeg in

the Stage I RAP a5 degraded to slightly impaired. The municipal sources of
contaminants contributing to this impairment are CSOs, stormwater, and the WWTP,
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As described in the receiving water impact assessment section of this report, biological
and water quality indicators would suggest that the aquatic habitat for Gray’s Creek has
been impaired by contaminant loadings and channel alteration. There are concerns
with regard to poor sediment quality and exceedances of PWQOs. The data for Gray’s
Creek js limited but does indicate that despite the sediment and water quality problems
that do exist, a fairly diverse fish population has been identified in the lower reach.
Municipal sources contributing to the level of impairment are all stormwater outlets.

For the South Branch of the Raisin River, data collected identified a diverse fish
population inhabiting the river. Water quality has, however, been impaired by a
number of exceedances of the PWQOs. There are a number of exceedances of the
PWQO:s in the river but the water quality data is very limited. There was no sediment
data available. Municipal sources contributing to the impairment are all stormwater
outlets.

Based on the nature of the various discharges and the data reviewed for this PCP, as
well as the studies carried out as components of this PCP, the priority of implemen-
iation of control measures will be focused on the St. Lawrence River first, followed by
Gray’s Creek and South Raisin River.

Each receiving stream will, however, be address in the recommendations with approp-
riate selection of controls.

Aesthetics

Removal of floatables, oil and grease, and the reduction of algae growth is generally
considered to be the main criteria in improvement of aesthetic receiving water quality.
These indicators are perceived to be important by the public for the enjoyment and
general quality of the receiving water bodies.

Sources of floatables include industrial discharges, combined sewer overflow, storm-
water runoff, and treatment plant bypass. Combined sewer overflow, industrial
effluent, and effluent or bypasses from the WWTP of the City of Cornwall presently
discharge to St. Lawrence River. There are no combined sewer overflow discharging to
South Raisin River or Gray's Creek. Stormwater runoff discharges directly to the
South Raisin River and tributaries of Gray’s Creek, although the St. Lawrence is the
altimate stormwater receiving body. The downtown city core along the St. Lawrence
River is served by combined sewers. Because of the predominance of discharges which
directly or indirectly reach the St. Lawrence River, it is considered that the City of
Cornwall's main waterfront area along St. Lawrence River will receive the highest
priority in the assessment of control alternatives in the PCP.
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Cost-Effectiveness Based on Removal Rates

Bacterial loadings have traditionally been used as the criterion in the development of a
PCP where water quality at beaches are of concern. However, there are currently no
beaches along the City of Cornwall waterfront. Waterfront development in relation to
swimming/bathing has not been addressed as an issue in control criteria development.
There is, at this time, 2 waterfront development plan to construct a beach, bike path
and boat launch on the Cornwall waterfront. Should the waterfront development plan
be adopted and implemented by the City of Cornwall, the PCP recommendations would
need to be re-evaluated in relation to the specific components of the development plan.

Development of the waterfront may result in a requirement for better than a 90 per-
cent control level for CSO discharges with disinfection or other treatment specification.

Total suspended solids and total phosphorus loadings are therefore selected to be the
appropriate indicator pollutants for the evaluation and formulation of the PCP strategy.
Total suspended solids have been often used as the indicator parameter since other
contaminants (e.g. metals, mercury, organics including PCBs and PAHs) are usually
associated with suspended solids. The removal rates of the other contaminants can
therefore be estimated based on the percentage weight of the suspended solids
removed. Total phosphorus is included as an appropriate indicator pollutant because
of algae concerns in the St. Lawrence River.

The control alternatives were then evaluated in terms of cost-effectiveness. The cost of
improvement in conjunction with the benefit, measured as a contaminant removal
efficiency, for each receiving water (St. Lawrence River, South Branch of Raisin River,
and Gray’s Creek) were compared.

Table 15.2 summarizes the annual mass of total suspended solids and total phosphorus
removed for the Cormnwall WWTP, combined sewer overflow, and stormwater. The
levels of control used in the analysis are the 90 percent volumetric control for
combined sewers, the 25 mm MOEE guideline for stormwater, and the expected
effiuent concentration criteria for secondary treatment at the WWTP,

For total phosphorus, the control costs for stormwater and CSO are comparahle, The
WWTP secondary treatment option is the most cost-effective. For total suspended
solids, stormwater controls are the most cost-efiective tollowed by the WWTP secon-
dary treatment option and CSO controls which are comparable, On a mass removal
basis, the WWTP upgrades have the greatest impact on loadings.
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Regulatory Environment

CSO

The municipal sources of poliutants examined in this section including CSO, stormwater
and the WWTP are each addressed by provincial guidelines, palicies, regulations or
draft criteria, These guidelines, regulations, or eriteria can be used within the
provincial regulatory framework 1o guide municipalities in the prioritization of
implementing control strategies.

In the case of CSOs, the MOEE policy/guideline autlines minimum levels of control
and additional control criterin which may be applied on & site-by-gite basis in areas
where there are loeal water CONCErNS Or water uses are impaired as a consequence of
CSOs. The MOEE policy/guideline has been used with success in a number of PCP
strategies in Ontario,

Stormwater

Stormwater runoff quality is presently not a regulated  municipal discharge and
consequently, no province-wide effluent criteria have been formulated. Effluent I
guidelines and criteria, however, have been developed for specific circumstances or
locations where stormwater quality control has been developed for new developments
by the Ontario Ministry of Environment and Energy (MOEE, 1991). In this guideline. l
the detention of runoff from 25 mm of total daily rainfall js recommended for storm-
water quality control for the protection of cold water fisheries and 15 mm for the
protection of warm water fisheries, Although this guideline is intended for pew l
developments, jt may also be applicable for existing developments in retrofit situations,

Other municipalities in Ontario (Etobicoke, 1994) have adopted "Storm Water Manage-
ment Programs” that address specific goals and implementation of a stormwater
Mmanagement program. Stormwater mana EEment programs are essential for the protec-
tion of aquatic habitats in TECEIVING waters,

WwTp

Definitive timing for the upgrade of Ontaro primary facilities 1o the equivalent of
secandary treatment has not been firmly established by the regulatory agencies.
However, the following requirements have been tabled as DRAFT criteria by the Joim
Technical Committee (JTC) Warking Group on “Upgrading Primary Plants" (JTC,
1994,

. New sewage treatment Plants and plants Tequiring capacity expansion
must provide a minimum of secondary treatment.
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. Municipalities currently utilizing primary treatment facilities for sewage
treatment must initiate the process by the end of year 10 which will lead
to a C of A by the end of year 15 for the secondary upgrade, and com-
plete the upgrade by the end of 20th year. During this periad, existing
primary plants will be exempted from secondary treatment OF equivalent
requirements provided they can comply with interim effluent limits for
primary treatment (to be established), the effluent and upstream bypasses
do not have unacceptable effects on local receiving waterways, and
annual average flows do not exceed plant capacities currently approved
by the Ministry of Environment and Energy.

The DRAFT definition for "secondary treatment” defined by the JTC is:

. Secondary treatment may be that provided by biological processes,
physical-chemical processes, Wilsie stabilization ponds, or combinations of
these, which are capable of meeting or exceeding the effluent guality
criteria established in the regulation, Sewage treatment works which
provide only primary settling of solids and the addition of chemicals
primarily for the purpose of remaving wtal phosphorus are not
considered as physical-chemical treatment works and do not gualify as
secondary treatment.

Also, the Canada-Ontario Agreement addresses the need for upgrading primary sewage
treatment facilities at Ontario RAP sites (Env. Can,, 1994). The agreement calls for
the upgrade of primary sewage treatment facilities, at RAP sites, to secondary treat-
ment.

Summary

Based on the discussion provided in this section regarding the Stage 1 RAP findings
and the receiving water improvement criteria, the priority for implementation of PCP
control measures should focus first on those options which will impact the 5t. Lawrence
River. Secondly the PCP control measures should focus on the South Branch of the
Raisin River and on Grays Creek. The remaining evaluation criteria, aesthetics, cost
effectiveness and regulatory environment may be used to further develop the prioriti-
zation of particular source controls.

Implementation of CSO controls wauld provide an immediate benefit by significantly
reducing the direct discharge of untreated municipal sewage to the St. Lawrence River.
This would have a significant impact on the aesthetic improvement of the Cornwall
waterfront and also improve water quality.

In regard to cost effectiveness, the implementation of CSO controls and the WWTP
upgrade are fairly similar based on removal of TSS. Stormwater controls are the most
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cost-effective control options based on TSS removal. Based on the removal of TP, the
WWTP upgrade is clearly the most cost-effective control option. Based on mass
removal rates, the WWTP would again be expected to have the greatest impact for
both TSS and TP.

The current regulatory environment and history of implementation of PCP strategies in
Ontario suggests that, at the current time, control of CSO discharges is a priority in
Ontario. Also, many municipalities are implementing strict control guidelines which
limit the impact of stormwater on sensitive receiving streams. The final requiremenis
and timing for the upgrade of Ontario primary facilities to secondary treatment has not
been established by the regulatory agencies.  Also, as previously discussed, improve-
ments in effluent quality from the existing WWTP have significantly reduced the
WWTP contribution of nutrient loadings to the St. Lawrence River. Effluent perfor-
mance data indicate that the existing WWTP approaches the efficiency required for
compliance of a secondary treatment plant with phosphorus control and has passed
1994 effluent toxicity tests. Also, the time frame for implementation of secondary
treatment outlined in the JTC draft criteria suggests that other abatement measures
may be completed prior to the implementation phase for construction of secondary
facilities.

Based on this discussion, the recommended priorities for scheduling the implementation
of control measures are:

. CSO control
. Stormwater control

. WWTP upgrade

It is anticipated that the implementation of CSO controls and the elimination of
untreated discharges of sanitary waste to the St. Lawrence River will result in further
improvements in the near shore water quality in the St. Lawrence River primarily in
terms of bacteriological and nutrient contaminants. It js anticipated that stormwater
controls will result in improvements in water quality in the St. Lawrence River, the
South Branch of the Raisin River and the lower reach of Gray’s Creek impacted by
runoff from the City of Cornwall. The impaet of stormwater controls within the City is,
however, limited by the existing upstream water quality. The most significant impact of
siormwater controls will be the limitation of any further degradation of water quality in
the South Branch of the Raisin River and Gray's Creek.

Improvements in effluent quality from the WWTP have significantly reduced the
WWTP contribution of nutrient and bacteriological loadings to the St, Lawrence River.
Effluent performance data indicate that the WWTP approaches the efficiency required
for compliance of a secondary treatment piant with phosphorus control.  Further
improvements in ¢ffluent quality can be expected with implementation of an upgrade to
secondary treatment, These improvements can be expected to have a positive impact
on the water quality in the St. Lawrence River.
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Section 16
Recommendations Summary and
Implementation Plan

The purpose of this saction is 1o summarize the varous recommendations put forth in
this report. A number of recommendations have been pul forth which are directed
wywards the abatement of CSO discharge, stormwater discharges and improvements at
the WWTF.

As discussed earlier in the report, the overall recommendation for implementation of
control options is to implement the CSO contral measures followed by stormwater
measures and then finally the WWTP upgmdufmpansinn. This prioritization reflects
the need to first eliminate uncontrolled discharge of untreated sanitary wastes to the St
Lawrence River from the existing CSOs, thus improving the nearshore waler guality in
the S1. Lawrence River. Secondly, the opportanity 10 Timit further degradation of water
quality and impairment of aguatic habitats especially in the South Raisin River and in
Grays Creck as a result of existing and potential stormwater discharges, and thirdly, the
opportunity t0 maximize the treatment capahbilities of the WWTP and further improve
the water quality in the St. Lawrence River. A further consideration is the supgpested
timeframe for implementation of secondary treatment upgrades by the JTC which
indicates @ capital construction phase after year 15.

Recommendations

CSO Abatement

The combined sewer averflows at Brookdale Avenue, Amelia Street, Pitt Street, and
the WWTP pumping station overflow discharge untreated wastes 1o the St. Lawrence
River. Considering that the 51, Lawrence River is of high priority for waler quality and
sediment quality concerns, it is recommended that the Brookdale combined sewer over
flow be contralled as a first priority.  With S0 storage installed at the Brookdale
CS0, the overflow at the WWTP pumping station will achieve a volumetric control of
90 percent and a concomitant decrease in contaminant loadings such as total phos-
phorus and total suspended solids. Hence, control facilities are not required at the
WWTP pumping station. rith completion of sewer separation at Pitt Street already
planned by the City, the overflow at Pitt Street will be eliminated.

The CSO abatement recommendations include:

. Continue with ongoing program of implementation of on-lot flow
reduction program especially in the subcatchments of Northwestern I,
Northern 1 and 1I, Riverdale, and Brookdale 1. These areas have a
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continued history of high wet weather 11, as well as surcharge and
Aooding problems. It would be desirable to eliminate as much wet
weather Il as possible from these subeatchments. Continuation of the
City’s multi-year infrastructure management program, consisting of an
inventory of structural deficiencies using T.V. and ma rihole inspection, by-
law enforcement, roof leader and footing drain disconnection,
replacement and relining of lateral pipes.

. Installation of a storage facility 1o store 17500 m’ of combined sewer
overflow at Brookdale. To lower the cost, a combination of first flush
storage and satellite high-rate treatment consisting of coarse screens and

A vortex separator may be considered,

. Continuation of real time control with the Brookdale gate.
. Continuation of the City’s water conservation strategy.

. Completion of sewer Separation projects planned far Pitt Street and part
of Central Western and Brookdale subscatchmenits.

. Review of the PCP findings prior to the initiation of any further SEwer
Separation projects.

Stormwater Abatement

stormwater outfalls discharge to South Raisin River and Gray'’s Creek, The City of
Cornwall is currently the stormwater management quality and quantity retention pond
for the Fly Creek catchment under the Fly Creek Flood Reduction Program, The
additional stormwater directed 1o the Fly Creek system, following sewer separation in
Upper Fly Creek, is not =xpected to significantly impact the water quality in Gray's
Creek as the additjona) stormwater directed to Fly Creek will be controlled by the
Retention pond prior to discharge,

Stormwater controls are affected by the feasibility of implementation and the avail-
ability of appropriate sites. A number of sites including the Leitch-McLennan drain,
the Robertson Drain and the Cornwall Canal may be suitable as stormwater tréatment
sites. Wet ponds may be limited beeapse they usually require extensive land area and
infiltration basins would not, for the mast part, he suitable because of the predomi-
nance of clay soils. The implementation of stormwater control measures is more
feasible for new development areas where the design of contral faclities can be
incorporated directly into development plans. The implementation of stormwater con-
trols for new developments is eritical if further degradation of FECEeiving streams is to be
prevented,
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The stormwater abatement recommendations include:

. Continuation of existing stormwater BMPs, including street sweeping
program and catchbasin cleaning.

. Enhancement of vegetation and flow distribution in the Fly Creek pond
to optimize the ability of the pond to improve water quality.

. Completion of a detailed feasibility study which focuses on the
construction of stormwater quality control wet ponds in existing
developed areas as detailed in Section 13 of this report.

. Adoption of a comprehensive Stormwater Quality Discharge Control
program that addresses discharge control in new development areas.

o Assuming positive outcome of the stormwater control feasibility study,
implement stormwater control wet pond construction projects in existing
developed areas.

. Investigation of sources of organic contaminants found in stormwater and
storm sewer sediments discharging, as 2 priority, to Gray's Creek and the
South Branch of the Raisin River.

WWTP

Wotwithstanding the impacts of industrial, CSO, and stormwaler controls in receiving
water quality and the curreni performance ol the WWTP, there will be a future
requirement for the upgrade to secondary ireatment at the WWTF as well as conver-
sion of chlorine disinfection to an alternate pProcess or enhanced process such as Uy
disinfection or dechlorination. As already stated, the Canada-Ontario agreement also
calls for the upgrade of primary plants o secondary treatment.

The requirements for upgrading to secondary treatment should be carefully examined
hased on the discussions in Section 7 and Section 14. The cost/benefit of secondary
treatment should be  carefully weighed by the City and the regulatory agencies,
specifically in 1erms of kmowledge of wxicity and gverall receiving water quality impact.

The WWTP recommendations include:

. Continuation of discussions with regulatory agencies in regard to
secondary treatment requirements for the WWTP.

. Conduction of a pilot testing program to confirm the treatment
capabilities of secondary treatment options in relation to Cornwall’s
sanitary sewage quality.

. Development of a detailed facility plan to refine capital cost estimates of
secondary treatment options.
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. Continuation of measurements of effluent NH,, pH and temperature
along with acute toxicity analysis (prior to disinfection) to determine
whether un-ionized NH;-N is a concern at the WWTP.

. Completion of & review of the MOEE model sewer use bylaw to
determine jts applicability to the enforcement of appropriate sewer use
limitations within the City of Comwall in comparison to the City’s existing
sewer use bylaw,

General Recommendations

In general, a number of other recommendations can be made related to the PCP
findings including;

. Environmental Conditions in the St. Lawrence River be evaluated
subsequent to the implementation of planned industrial treatment
facilities.

. City growth rates be reviewed every 2 to 5 years and the impacts of this

COsts

. It is further recommended that the cverall plan be updated on g periodic
basis, for instance, five years. The priority of the remedial wOrks can be
re-assessed and the cost estimates of the remaining work updated, [t is

possible that any or all of the environmental standards, development
pattern, economic conditions, costs, may change from the assumptions
used in formulating the present plan.

. Continue with implementation of the water conservation program.

. Initiate dry weather I/ control program.

Implementation Plan

Implementation of the PCP recommendations should be initiated with those projects
which are a prerequisite for CSO control including:

. On-lot flow reduction program for sub-catchments Northwestern I,
Northern II, Riverdaie and Brookdale I.

. Completion of planned sewer separation projects at Pitt Street and Parts
of Central Western end of Brookdale subcatchments,
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At the completion of these projects it is recommended that the next phase of imple-
mentation include the construction of the CSO storage/treatment facilities for the
Brookdale CSO.

The adoption of a Comprehensive Stormwater Quality Discharge Control Program
would set control criteria for new development areas and existing developed areas.
With the adoption of such a program and the completion of a feasibility study, which
focusses on the implementation of stormwater quality control measures recommended
in this report, it would be then possible to develop & schedule for implementation of
those stormwater quality projects which were determined to be feasible. The Control
Program would also ensure that new development plans for the City incorporated
appropriate stormwater quality control facilities.

The requirements for secondary treatment upgrades at the WWTP will be established
by the regulatory agencies, Omngoing discussions between the City of Cornwall and the
regulatory agencies will ensure that an appropriate control strategy for the WWIT
discharge is developed. A number of projects recommended in this repart will support
those discussions including:

. Pilot testing of secondary treatment options
. Refinement of capital cost estimates for secondary treatment options
. Continued assessment of WWTP effluent toxicity

made in regard to an appropriate control strategy for WWTP discharge.

As described in the draft secondary treatment criteria (1994) from the JTC the
implementation schedule for secondary treatment is:

* initiation of process which by year 10 will lead to a C of A by year 15
» completion of upgrade by year 20

Cost estimates for the major capital projects have been provided in this report. It is
recommended that funding options for these projects be investigated by the City of
Cornwall. Those funding options may include programs provided by the MOEE and
Environment Canada. Funding of the PCP capital projects by a variety of agencies
would enhance the City of Cornwall’s opportunities to implement eapital projects within
the P0-year period suggested by the JTC for implementation of secondary treatment.
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CANVIRO

Analytical Laboralories Lid.

STATEMENT OF METH ETECTION LIMIT(MDL)

CANVIRO’S MDL. is based upon the Ministry of the Environment MISA definition which states:
the MDL is a statistically defined decision point such that measured results falling at or above
this point are interpreted to indicate the presence of analyte in the sample with a specified
probability, and assumes that there are no known sources of error in identification or biases in
measurement. The MDL is defined as having a confidence limit of 99% which is 2.998 (Student-
t factor for eight replicates) times the standard deviation of the analysis of a series of eight
replicate aliquots of laboratory reagent quality water spiked with a known amount of the target
analytes at a level not exceeding 10 times the estimated MDL.

[— —— i e  — —
Parameter MDL Metakilogy

Metals[ICAP) sig [ist samples are digested with nitric acid, filtered if required, and
then anatyzed by Inductively Coupled Argon Plasma(ICAF).

Hydrides (Arsenic and ses sl

Selenium} samples are digested with nitric acid, fltered if required, and
then analyzed by Inductively Coupled Argon Plasma(ICAP)
with hydride generation,

Mercury s [hag samples are prepared for analysis as per EPA SW846 - 7470
(aqueous samples) or EPA SW846 - 7471 (solid samples) and
then analyzed by Mamual Cold-Vapour Technique.

H —— —e—— —— —— — =




CANVIRO

Anatytical Laboralories Lid

Parameter MDL Methodology

Total Kjeldahl 0.057 samples are analyzed for TKN via a semi-automaled procedure
Nirrogen(TKN) mg/L that includes batch digestion, automated neutralizatien and |
automated colourimeiry. Aliquots of sample are digested, in a
block digester, with Kjeldahl's reagent 1o convert the trinegative
nitrogen content of organic compounds to ammonium ions. The
digested TKN samples are neutralized and the ammonia
concentration is determined colourimetrically by a SKALAR
automated system,

Total Phosphorus 0.022 samples are analysed for total phosphorus via a semi-automated
mp/L procedure that includes batch digestion, automated neutralization
and automaled colourimetry. During the digestion stage all
phosphorus forms are converted to orthophosphate. Using a
automated SKALAR analyzer, the orthophosphate is converted to
phosphomolybdic acid in an acidic medium with ammonium
molybdate, Reduction of this with ascorbic acid gives the
phosphomolybdic blue complex which is measured
colourimetrically.

Toual Organic Carbon 0.28 samples are preserved with phosphoric acid, The organic carbon
(Aqueous) mg/L present in the sample is converted 1o carbon dioxide by high
temperature (> 800'C) combustion, The carbon dioxide produced
is measured directly by a non-dispersive infrared analyzer.

Total Suspended Selids 14 well mixed samples are filtered through a pre-weighed, standard
mg/L glass-fibre filter and the residue retained on the filter is dried to i
N constant weight at 103°C - 105°C.  After cooling, to room
temperature, in a desiccator the filter paper is reweighed and the
TSS is calculated using the filter paper weight increase and the

sample volurne used

Toral Dissolved Solids 1.0 well mixed samples are filiered through a standard giass fiber

mg/L filler, and the filtrare is evaporated 1o dryness in a pre-weighed

N dish and dried to constant weight at 180°C. The increase in dish
weight represents the roiat dissolved solids

Biochemical Oxygen 2 Airtight, BOD bortles are filled to overflowing with sample and
Demangd (BOD; and mg/L dilution water(containing nutrients) and incubated at & temperarure
CBOD,) of 20°C for 5 days. Dissolved Oxygen(DO) is measured before
and after incubation and the BOD is calculated using the change in
I DO (corrected for the BOD contribution of the seed and dilution
factor used for sample preparation). Three different dilutions are
used per sample in order to ensure that the DO upiake of the
sample will cover the working range of the test. For CBOD;,
nitrification inhibitor is added to the bulk dilution water at a raie

! of 10 mg/L 2 days before use

Chemical Oxygen 5 samples are refluxed in a strongly acidic mixture of chromic and
Demand(COD) mg/L sulfuric acid with a known excess of potassium dichromate, After H
digestion, the remaining, unreduced potassium dichromate is
titrated with ferrous ammonium sulfate to determine the amount of
potassium dichromate consumed by the sample. The oxidizable

I organic matter is calculated in terms of oxygen equivalent.

Nitrite 0.05 samples are filtered through a 0.2 pm membrane filer and then
Nitrate 0.04 analyzed by ion chromatography. A Waters - Miltipore HPLC is 1 -

mg/L used for anion analysis.
—__2 = . —— —  —= — —___




CANVIRO

Analytical Laboratories Lid.

PARAMETER | MpL

Aluminum 0.10
Boron 005§
Barium 0.01

i Beryllium 0.005
Cadmium 0.032 4
Calcium 0.05
Chromium 0.02

I Cobalt 0.09
Copper 002 |
Iron 0.007

| Lead 0.10

Magnesinm 0.01

Vanadium 0.01

|| Zin¢ 0.01
Nickel 003 |

Phosphorus 0.32

I Silver 002
Strontium 00t |

Sodium 2.00

I Molybdenum 0.04

Titanium 0.01
!

Zirconiurm 0.01

Arsenic 0.005

i Selenium 0.005

Mercury 0.00005
—— ]

Manganese 0.01 i .
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Appendix B

CORNWALL WWTP SITE SURVEY
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Appendix C

STORMWATER CATCHMENT LOADINGS




P

CO+aerL

Z0+ASEY 861
[0+H8L'C £0+HS6°8 |PLI
10+d8e'T co+dbyy |19
10+30S°1 €O+HZS Y |LY
c0+dEL vo+deL'8 |LITI
TO+HSL9 PO+HLE'T |IDE
[0+H6L Y PO+APS'T |FIT
Z0+460°€ p+AP66 [OLET
10+dE0°S PO+HZ9'T |FIT
W+AICT VO+HET Y 985
TO+ALE € YO+H60' I (051
10+HET Y $O+H9¢T |GBI
10+H80°S YO+abPYT |LTT
TD+HGY'E SO+HATIT [5S51
10+dS6'¢E YO+HLTT |9LT
TO+HZL6 VO+HV6T |LOY
Z0+aPYL PO+H89'E |60S
00+H¢8'9 £$0+H0ZT°Z |0E
10+8LYY YO+70S°T (807

10+4dt0°s

yOo+dz9°'1

SIdleAA FUIATD9Y 01 SBUIpROT JaremilIng




DO0GEY
00 0F0 WWIBEE'Z  [¥9°0 006 6E
660 0zo HTO9T'L ZE 0061
i o 06651 [FED nos'1z
neal I6°E T ILG'ET |LT9 U00'Z6E
SR L60 0T FRY'S  [SS°I 000" L6
FFE 690 BOTEO'F (D11 nng'se
COANE CLost |4 HOZErY
I9g Lo TOOETY (911 o/
L7 6871 89°E90°IT |Z0°E DOR'ER1
e ] VEUER'T (LLO D0F 8Y
vO'E 190 RRZ9S'E  |L6D D0g 09
SOE £L0 0FLLTY |L1] DOD"EL
52 S |ivesz |8 DOLODS
¥ET LsD I9IZEE 160 00L 98
£5°9 1€1 D99L9'L  |D1'Z 000" TEL
DT'8 Pl oFol9's  T9T 000" ¥9 1
6¥0 oro RT VLS ol'n 00ds
CEE L90 0T9T6'E (L0 G00° L9
TH0EL'Y D0E°ZL

SIME AN FUMIZINY 0F STUIPBOT INUMIINE
I'd PI4EL




SIE M FUIAIIDIY 01 STUIPROT IDeMULIOIS
1'd 2IeL




O06ED
080 0zl D06'HE
0o 6570 0Z'0 65°0 nog'6l
EV'D $9°0 o 590 00S°1Z
va'L LT s 9Ll 000°Z6E
k6l I6°C L6'0 16 000°L6
BE'1 o'z 69°0 90°Z OS89
f £l ke IZERY
Pl LI'T Lo L'z 00Z'ZL
BLE 99°¢ 68l 99°5 008881
L6 S¥'l 80 vl 00¥'8¥
Tl Z8l 190 'l 00809
oF'1 61°Z EL'D 61T 000'€L
0l st g ST 00L00S
£l 0Lt Ls'0 ot looL'ss
A £6'E el E6E 000°TET
BT'E 6y o'l w'r 000" F9T
0z'0 620 010 620 008'6
bE'l 10z Ly0 {1 000°L9
00Z‘LL

SIDNE A SULATAC0Y 01 STUIPROT] Ia)RAMLIING
['H 248l




LE29

v 68€ 00T £6°67 ovo 006°6€
AT 660 S8¥1 0Z'0 00861
¥8'60T 80°1 £1791 720 00S°1T
76'S78'E 09°61 00" ¥6T 6°¢ 000°76¢
7L 96 S8°¥ SLTL L6'0 000°L6
6¥ 1LY 1Al 091§ 690 008°89
LR z TEE ¥ DOTERE
L9 VOL 19°¢ STHS L0 00Z°ZL
69°ZV8‘T 1240 09°1¥1 681 008°881
SETLY W 0£'9¢ 8¥°0 00V sh
1V £65 O'E 09°S¥ 190 00809
Sy ZIL S9°¢ SLFS €L0 000°EL
LB8¥ ¥4 {9LE g DOLOOS
6E£°£SS ¥8'T €S TV LSO D0L9S
9S"8LTT (SS9 €7'86 1€1 000°1€Y
¥9°009'T  |0Z'8 00°€Z1 o1 00091
59°S6 6b°0 SEL 010 0086
26°€S9 SE'¢ YA L0 000°L9
L9¥OL ST¥S 002CL

SI91R AL SUIAI303Y 0] STUIPROT I3IEMWI0IS
1'd 21qe L




ELFR1

DODGEY
¥L €06 16°S€ 0v'0 oLVl 006'6€
Ly'ShY 8Ll 0Z°0 £E°L 00861
86°98Y SE'6T 200 96°L 00S°TZ
08'8L88  (08°ZS€E w6's vO'SFT  000°Z6€
SO'L6IT  |0ELS L6'0 GH'SE 000°L6
ZE'8SST  [T6°19 69°0 (TR 008‘89
BEOOL 166€ ¥ ¥91 DOTERY
£€SET (8609 o IL'9T DOT'ZL
EOLTY (267691 681 98°69 008881
97960°T  |95°ck 850 16'L1 007 °8¥
TULLET  |TLPS 19°0 05'72 008°09
SPESYT 0L £L°0 10°LZ 000‘EL
TrEll ISy § <81 00L00S
9TP8T'T  [£0°'IS LSO 86702 00L°9S
SI'L96°C  |06°LTT I1€1 Ly'8y 000°1€1
09'FIL'E  |09°L¥T 9’1 89°09 000°¥91
L6'1ZT 88 010 £9°¢ 008'6
SSLIST  |0£09 L90 6L¥T 000°L9
EESEOT (8699 Lo 1L'9Z 002‘ZL

SI9)e M\ FUIAIS03Y 0] STUIPROT I3IBMUIIONG
I'd2qeL

l'llllll-llllllllll
e ———




L

OFESEDD |
6€200°0 (010 006°6€

8811000 SO0 008'61

0671000  |SO°0 00812

0TSET00 860 000°26€

0785000 [vZ0 000°L6

8TIV000 |LI'O 008°89

659700 |1 00ZERE f
ZEEVO0'0 (810 00Z°ZL

ZETIO0 |LYD 008881

¥06200°0 |T1'0 00¥'sy

8Y9E000 |STO 008°09

08€¥00°0 (810 000°€L

TrO0E0°0 [T 00LO0S

Z0¥€00'0 (V10 00L‘9S

098L00°0 [E€0 000°I€1

0¥8600°0 (T#0 000'¥91

8850000 (200 008°6

0Z0¥00'0 (LT'0 000°L9

ZEEV00'0 002'ZL

SISIB AN TUIALDOOY 01 S3UIPROT Jojemullolg
I'd Q19e],




9¢1 ¥LS TTLS 008°61
Lyl ¥Z9 PIZ'9 00S°1Z
$89° 89E'II  [SST'CIT  |000°Z6€
99 €18°Z ££0°8T  000'L6
1LY $66°1 £88°61 00889
9E0'E ES8TI  |SHO'STL  |0OZERR
33 P60z 998°07  |O0Z'ZL
£67°T SLY'S £95°¥S (008881
(A3 A 886°CT  |00¥'SY
18 £9L° ILSLT  |008°09
00$ LII'C L60'TZ  [000'€L
DEF'E 0ZS'v1  [ZOL'FYT  [D0LDOS
88¢ PRl 98€°9T  |00L'9S
L68 66L°E 658°LE  |000°TEI
€21 9SL'p 965°Ly  |000°p9]
L9 ¥82 758 008°6
65 V6T €9€°6T  |000°LY
S6¥ v60‘T  |998°0Z  |00TTL

SISJe M SUIAID09Y 01 SBUIPROT 19JBMULIOIG

- B O an B B G T En I e
S —

[eI01—qng




$1012 A\ SUIATA00Y 07 STUIpROT IIEMWIOIS
['d ?[qeL




D006E9

1mo—gng

€51 0’9 00T 006°6€
9L 0'¢ $H9 00861
€8 A3 00L 00S‘IZ
S0ST '8¢ TLLTT 000°Z6¢
TLE 9'p1 091¢ 000°L6
¥9z £01 ez 00889
7 O GEFPL  |DOZENK
LLT 801 ISET 00T'ZL
STL €82 IST9 008°881
98T €L LLST 00V 8%
£€T 1'6 1861 008°09
082 011 8LEZ 000°€L
£261 I'sL |ETE91 DOLO0S
812 S8 L¥8T 00L'9S
£0S L61 89Z¢ 000°TEL
0£9 9T £VES 000491
8¢ ST 61¢ 008°6
LST 101 €812 000°L9
00Z°ZL

s1ojepp dUlAIe00Y O3 SSUIPROT IIeMILIONS

['d 21qel




0] —gng

SIE A FUmi200y 0) SBupEeT RIEANLI0g
I'd *98L




Appendix D
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