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Chapter 1  Introduction

Remediation of the Sysco Cooling Pond is one component of the overall cleanup of the Muggah Creek

Watershed. Remediation of the Cooling Pond is a relatively small scale process compared to other

undertakings, such as remediation of the Coke Ovens and Tar Ponds sites.  Consequently, the Cooling

Pond can be remediated while the plans for the larger scale cleanup are still being finalized.  Remediation

of the Cooling Pond area early in the process would be advantageous to the overall cleanup, because it

could provide valuable working and staging space for implementation of the Tar Ponds remedy.

This report provides an assessment of conceptual disigns for addressing the Sysco Cooling Pond and it

determines the preferred design option through an evaluation process.

1.1 Scope and Objectives
The scope of the cleanup includes the Cooling Pond contents (sediment and water) and the materials of

construction (wooden structure).  Contaminated materials located in the subsurface adjacent to the Pond

and contaminated groundwater adjacent to the Pond that are encountered during cleanup will also be

subject to remediation during the Cooling Pond cleanup.  The primary targets of the remediation are the

sediment and the surface water (to the extent that it is contaminated) within the Pond.  The structure and

any adjacent contaminated soil and groundwater, are secondary targets.

The objective of this project is to identify a preferred option for decommissioning and disposal of the

Pond contents and structure.  The preferred option should provide the following:

a) effective removal or disposal or containment of the cooling pond sediment;

b) effective and environmentally safe demolition of the remnant structure and equipment;

c) minimization of all impacts to the environment associated with the disposal and demolition;

d) an approach that is consistent with the options of the RAER; and

e) a cost effective solution.

1.2 Approach
The remediation of the Cooling Pond and the immediate surrounding area was included in the RAER, as a

small component of the larger cleanup of the Tar Ponds sediment.  The Options described in the RAER

provided for the processing of the Cooling Pond sediment with the Tar Ponds sediment.  The basis for this
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approach was that the quantity of sediments in the Cooling Ponds was minor relative to the Tar Ponds,

and it was assumed that it would be most cost effective to deal with them as part of the larger program.

In general the findings of the cleanup technologies considered in the RAER are still utilized in the

consideration of the Cooling Pond demolition and disposal options.  However, approaches specifically

designed for the effective remediation of the Cooling Pond sediment and materials are also considered.

The basic approach is to review and understand the existing conditions so that reasonable cleanup options

can be developed.  A preferred option is identified through the development and systematic evaluation of

the options.

The conceptual level of design is based on the existing Cooling Pond sediment chemistry and quantity

estimates.  The PhaseII detailed design can be supported by the collection of additional characterization

data as necessary.  Further sampling and analysis requirements are defined in the report.

1.3 Report Outline
Chapter 2 of this report provides a review of the known information on the Cooling Pond.  In Chapter 3,

logistical issues that affect the selection of a preferred option are reviewed.  This leads to identification of

a short list of options that are summarized at the preliminary design level in Chapter 4.  In Chapter 5 the

preliminary designs are compared, and a preferred option is selected.  The selection is based on a rating

system that considers the merits of each option.
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Chapter 2   Cooling Pond Description

The Sysco Cooling Pond is located just north of the Coke Oven Brook and east of the South Pond of the

Sydney Tar Ponds.  It is shown in Figure 2.1 with the surrounding features.

Figure 2.1.  Cooling Pond Location.

2.1 Cooling Pond Construction
The Sysco Cooling Pond was originally known as the Rod Mill Reservoir.  It was constructed in 1912 on

a narrow peninsula at the southeast of Muggah Creek.  Figure 2.2 shows the site at the time of

construction and illustrates that, compared to the current condition in Figure 2.1, construction resulted in

some infilling of Muggah Creek adjacent to the pond.  Subsequent infilling north of the Cooling Pond led

to a more land-locked configuration and created the current brook channel routing in this area.

According to the 1912 General Arrangement drawing the original Cooling Pond configuration was 122 m

in diameter and 4.27 m deep. The pond sidewalls were constructed on existing ground.  A plank-and-

board cribwork design was used for the sidewalls, with wood staves and an interior tarpaper liner.  The

original top-of-wall elevation was 12 ft (3.65 m).  The area inside the sidewalls was excavated down to –2

Cooling
Pond

South Tar
Pond

Coke Oven
Brook

Sysco Site
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Figure 2.2. Location Drawing for Rod Mill Reservoir from 1912.
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ft (-0.61 m) elevation, with the exception of the material within 8 ft (2.43 m) of the sidewalls, which was

left in place.  The sidewalls exterior was backfilled.  A typical cross-section of the original construction is

shown in Figure 2.3.

Figure 2.3. Typical Cross-section of the Original Rod Mill Reservoir Structure.

The current top elevation of the sidewall differs from the 1912 General Arrangement drawing.  Recent

survey work by Servant, Dunbrack, McKenzie & MacDonald (SDMM), (2003) puts the top-of-wall

elevation at 4.57m, which is 0.92 m higher than the original configuration.  It is therefore concluded that

an extension was added at some time in the past.  The area behind the extension was backfilled and the

finished grade of the surrounding site coincides approximately with the top of the sidewall.  Figure 2.4 is

a photo of part of the Cooling Pond showing the existing top configuration.  Using the 2003 survey

elevation of 4.57 m and a bottom elevation of -0.61m from the 1912 General Arrangement drawing, the

pond’s current depth is 5.18m.

2.2 Cooling Pond Contents and Materials
The Cooling Pond received wastewater from the cooling process associated with steelmaking.  This

wastewater typically included steel scale, oil and grease from the rolling process. The Cooling Pond was

designed to settle out the solids and recirculate water back to the cooling process in the steel mill.  Any

excess water would overflow via a spillway into Coke Oven Brook.  Settled solids were occasionally

removed and typically disposed on the Sysco High Dump.
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Figure 2.4. Recent Photo Showing the Top of the Cooling Pond Structure.

The condition and the contents of the Cooling Pond were documented in recent reports by Cape Breton

Environmental Group (CBEG, 1997) and Jacques Whitford Environmental Limited (JWEL, 1998).  All

the relevant information and data from these reports are included in Appendix A.  For the current work,

CBCL Limited has obtained elevations, dimensions and construction details and materials from existing

survey data of SDMM (2003) and drawings related to the Cooling Pond.

Estimates developed by CBEG (1997) indicate the following quantities of existing materials associated

with the Cooling Pond:

• sediment – 29,400 m3 (50,000 tonnes);

• surface water within the Pond – 20,400 m3 ; and

• wood (structure) – 200,000 board feet (approximately 475 m3).
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2.2.1 Water Quantity
The water volume of 20,400 m3 reported by CBEG applies to the measurement date (June 2, 1997) and

corresponds to a water depth of 1.75m (see Table 1.1 below).  Three water depths measured by JWEL on

July 10, 1998 ranged from 1.98m to 2.34m, with an average of 2.20m.  Using the known diameter of 61m

(SDMM) the corresponding volume is 25,700 m3.  Other observations indicate that the water level in the

pond varies seasonally, with the bottom sediments mostly exposed during late-summer (personal

communication, R. Morykot).

During the time of the current study (February to September, 2004) CBCL Limited made frequent

observations of the Cooling Pond and fairly consistent water levels about a meter from the top were

noted.  The water level is estimated to have dropped by about 0.3 m during this time.  These observed

water levels are similar to the reported water levels shown in Table 1.1, which are discussed further in

Section 2.2.3.

2.2.2 Wood Quantity
Based on the drawings provided to CBCL Limited, the original wood structure contained 256,660 board

feet of wood.  The one metre extension on the top represents approximately 3800 board feet for a total of

260,460 board feet, corresponding to approximately 615m3 of wood.  This revised estimate of total wood

volume was used for this assessment.  Other disposal/demolition requirements include the remnant

equipment and structures associated with the Cooling Pond, including: the pumphouse and contents,

return pipeline, and inlet flume.

2.2.3 Sediment Quantity
The sediment quantity was estimated using the various measurements reported by CBEG and JWA, as

well as the known elevations and dimensions of the Cooling Pond.  The results are shown in Table 2.1

and depicted in Figure 2.5.  In this table the volume of the sediment (V) is estimated by:

V=∏(r)2  x  (A-B-C) , where

 r = the radius of the Cooling Pond;

A = the height of the sidewall;

B = distance from the top of the sidewall to the top of the water; and

C = water depth.
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Table 2.1. Sediment Volume Determinations Based on Available Information.

CBEG JWEL

Height of Sidewall (m) A 5.33 (1) 5.18 (2)

Top of Sidewall to Top of Water (m) B 1.07 (3) 1.26 (4)

Depth of Water (m) C 1.75 (5) 2.20 (6)

Thickness of Sediment (m) A-B-C 2.51 1.72

Volume of Sediment (m3) 29,342 20,107

(1) reported value, CBEG

(2) calculated based on SDMM survey and review of drawings

(3) reported value, CBEG

(4) calculated as the surveyed pond elevation (4.57m) minus the reported water elevation

(3.31m) = 1.26m

(5) calculated based on the reported volume of 20,400m3 (CBEG) and the known diameter of the

pond (SDMM)

(6) average of three reported depths (JWEL)

Figure 2.5. Sketch of Pond Conditions According to Recent Studies and Survey.
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The reliability of the determination of the sediment thickness in this exercise is dependent on the depth of

the pond (height of sidewall) and the depth of water.  The total depth of the pond reported by CBEG

(5.33m) and that determined based on the survey and drawings (5.18m) are different.  The top elevation

of the pond is 4.57 m and this is considered fixed.  The bottom elevation was indicated as –2 ft (-0.61m)

on the construction drawings and is assumed to be the actual elevation.  The JWEL report did not indicate

a pond depth, so the calculated depth of 5.18 m is used in the Table 2.1.  The CBEG data puts the pond

bottom at –0.76m, just below the –0.61m elevation from the construction drawings.

The depth of water is related to the variability in the distribution of the sediments.  Where sediment depth

is greater, water depth is lower and these conditions are known to vary.  The JWEL report noted a

variation of 0.36 m in the sediment surface in the three sampling locations that it measured, with an

average depth of water of 2.20 m.  CBEG did not indicate a depth of water, but rather reported the total

volume of water in the pond as 20, 400m3.  It is only possible to obtain a water depth by back-calculating

based on this volume and the known diameter.  This depth, as shown in Table 2.1, is 1.75 m.

The reported variations in pond and water depth translate into different sediment thickness as shown in

Table 2.1.  Therefore the volume of sediment can best be considered as a range of 20,000m3 to 30,000m3

based on all the available information.  A survey of the sediment surface and coring to determine the

actual bottom is required to accurately establish the sediment volume.  This is outside the scope of the

current work.

2.2.4 Water and Sediment Quality
The available chemical data on the Cooling Pond contents is included in Appendix A.  A summary of the

findings for the two data sources is presented here.

CBEG analyzed a composite sediment sample for PCBs, TPH/BTEX, EPA 624, EPA 625 and metals, and

compared the results to the CCME Soil Guidelines for commercial/industrial sites.  TPH, toluene and

some metals (antimony, copper, lead and tin) exceeded these Guidelines.  A Cooling Pond water sample

was collected by CBEG and compared to the CCME Interim Canadian Environmental Quality Criteria for

Contaminated Sites, freshwater aquatic life.  The sample exceeded the criteria for several metals

(aluminum, copper, iron, lead, zinc and mercury) and was assumed to exceed the guidelines for seven

phenolic compounds due to elevated detection limits.  It should be noted that the PCB detection limit in

water was above the CCME criteria and therefore the data is uncertain with respect to PCBs.
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JWEL collected nine sediment samples from three locations in the Cooling Pond and they were analyzed

for PCBs.  They used the CCME Interim Canadian Environmental Quality Criteria for Contaminated

Sites, Commercial/Industrial land use, of 50 mg/kg as a comparison.  No PCBs were detected above the 1

mg/kg detection limit.

The Cooling Pond is a man-made structure that was part of a processing facility.  The application of

guidelines and criteria typically used for soil/sediment and water quality for the natural environment is

not the most appropriate comparison.  Dealing with the Cooling Pond contents based on disposal or

discharge criteria is a better comparison.  The Nova Scotia Department of Environment and Labour

(NSDEL) Guidelines for Disposal of Contaminated Solids in Landfills is the applicable criteria for the

solids.

The existing data on the Cooling Pond sediment indicates that it does not meet the NSDEL Guidelines for

Disposal of Contaminated Solids in Landfills.  The CBEG composite sample had three metals that

exceeded the Acceptance Parameters for Contaminated Soil (defined in Attachment B of the NSDEL

Guidelines).  Leachate extraction results reported by JWEL for two sediment samples showed that both

samples exceeded the Acceptance Parameters for Contaminated Soil, with respect to iron.

Based on the available information, it has been assumed in the current study that the sediment exceeds

applicable criteria and that direct landfill disposal is not an option.  Further sampling and leachate testing

should be done to verify disposal requirements for the solids.  This will also provide information on the

varying conditions horizontally and vertically within the pond that can be used for the detailed design.

2.3 Site Base Plan
A site Base Plan has been developed as a “working plan” for use in preparing the disposal options.  It was

developed from existing digital mapping and the original construction drawings for the Rodmill reservoir.

It shows all the known/identified site features with elevation contours at 0.25 m intervals.  As well, cross-

sections have been created to show the profile of the Cooling Pond and surrounding landscape.  The base

plan and cross-sections are included in Appendix B.
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2.4 Site Conditions
The Cooling Pond is in an area of the Sysco site that was historically relatively inactive, except for the

Cooling Pond itself. The main industrial operations and facilities were more than 200m from this location.

The original General Office was located just north of the Cooling Pond.  A former entrance gate was

located to the southeast of the pond with the associated access road just east of the pond.  The existing

Sysco Administration building is about 50 m northeast of the Cooling Pond.

A sewer line is known to cross the site just north of the Cooling Pond and discharges into the South Tar

Pond.  Another sewer line and second outfall are just north of this sewer line.  The Muggah Creek

Interceptor Sewer is located east of the Cooling Pond and was constructed within the last two years.

These features are shown on the Site Base Plan and are far enough away from the Cooling Pond that

cleanup work will not interfere with them.

An inlet flume enters the Cooling Pond from the north; it is a shallow open wooden box structure.  A

pumphouse is located at the northeast of the Cooling Pond structure; the pump suction line extends from

here across to the northwest of the pond.

The Cooling Pond is easily accessed along the north and east sides while steep banks on the south and

west sides make access more difficult.  There are no utilities/services at the Cooling Pond site.  There is a

good area for laydown and storage just north of the pond (at the former General Office site).  This area

has about 1.6 ha of flat, paved space.  These features are visible in Figure 2.6.

Figure 2.6. 1998 Air Photo of the Site.
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The general area of the Cooling Pond is low and flat.  The top of the pond is essentially at the same

elevation as the land to the east and north.  The backfilled area south and west of the pond slopes down

from the top of the pond to the brook/shoreline.  Although the Cooling Pond was built on existing ground,

much of the area around it appears to have been covered or built-up with fill, likely to accommodate

construction.

Soil conditions in the immediate area are based on one monitoring well and three test pits in proximity to

the Cooling Pond as shown in Figure 2.7 (JDAC, 2001).  Relevant data from these investigation points

are included in Appendix C.  Contaminants noted in the well and test pits around the site include metals,

PAHs, petroleum hydrocarbons and VOCs.  The JDAC report suggested that these contaminants were due

to the presence of coal and ash in the fill.  JDAC recommended further assessment of PAH impacted

material around the Cooling Pond but work in this regard has not yet been implemented.

Figure 2.7. Sampling Locations Around the Cooling Pond Structure.

Cooling Pond
Test Pits

Cooling Pond
Monitoring

Well
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JDAC described a layer as “estuarine fill” encountered during the drilling of monitoring well MCES-006-

MW adjacent to the north side of the Cooling Pond, and noted that it consisted of PAH contaminated

sediments.  This unit was located at depths from 2.13 m to 2.44 m below the surface; however, it was not

visibly contaminated by tar.  The unit’s depth corresponds to elevations 2.87 m to 2.65 m above sea level,

well above the expected elevation of the creek bottom.  Based on the location of the monitoring well in an

area of original ground, it seems unusual that this material would be found here naturally, but rather may

have been dumped or spilled from a nearby excavation.

MCES-006-MW indicated just over 4 m of fill and the test pits south and east of the Cooling Pond had up

to 3 m of fill observed.  They contained gravel, coal, coke, ash slag and organics.  Bedrock was not

encountered in either of these test pits or monitoring well locations (JDAC, 2001).

Groundwater flow in the vicinity of the Cooling Pond is generally in a southwesterly direction and is

dominated by discharge to Coke Oven Brook and South Pond (JDAC, 2001).  The water table in MCES-

006-MW was about 1 m below the ground surface (grade elevation of 3.9 m).  Groundwater chemistry

from MCES-006-MW indicates that groundwater in the area is contaminated with PAHs (especially

naphthalene) and BTEX constituents.

MCES-006-MW was resampled in 2003 (Dillon-ADI, 2004), with the data included in Appendix D.

Similar results were reported, compared to the 2001 JDAC data.
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Chapter 3  Design Considerations

This chapter focuses on points that are relevant to the design of disposal and demolition options for the

Cooling Pond.  The development of the options occurs in subsequent chapters.

3.1 Sediment Handling
Sediment handling was identified in the RAER as one of the most significant issues for remediating the

Tar Ponds sediments.  The issue of sediment handling applies primarily to the ex-situ options, but is also

relevant to any option where the sediments must be disturbed or moved.  Any time the sediments are

manipulated, there are health concerns related to odours, hazards from spills, and cost implications.

Although these concerns also apply to the handling of the Cooling Pond sediment, the issue of odours is

expected to be less significant due to the absence of sewage in this system.  Off-gassing of hydrocarbon

vapours is still possible, and the effect could be estimated by a Volatile Flux Chamber Test as described

by the US Army Corps of Engineers (2003).  This specialized test is described in Appendix E.

Completion of such tests is outside the scope of the current work but can be included in the Phase II

detailed design if the preferred option requires this type of information.

Sediment removal from the Cooling Pond is simplified by the fact that it is confined, compared to open

water sediment removal.   This eliminates the need for suspended solids containment commonly

associated with sediment removal operations.  Sediment particle size and density have likely resulted in

some segregation within the Cooling Pond.  The larger/heavier particles would settle near the inlet

discharge point while the smaller diameter particles (which usually have a higher concentration of

contaminants) would remain suspended longer and likely settled in more quiescent areas removed from

the inlet.  Characterization of particle size and distribution within the Pond was not done in any previous

testing.  For options where there is significant handling and processing of the sediment this testing is

useful.

For options where sediment removal is required, excavation and dredging are the two obvious choices.

The decision to excavate or dredge will be largely based on the overall cost to remove, handle and treat

the sediment and water, as impacted by the removal process.
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3.1.1 Excavation
Excavation requires removal of the overlying water so that the sediment can be removed in an essentially

solid state.  Consequently, excavated sediment can be directly processed for disposal.  Exposing and

excavating the sediment, however, makes it more prone to off-gassing and vapour/odour emissions.

Adding a material such as lime to the sediment before excavation can improve the handling and reduce

odours.

Excavation would likely use a land-

based bucket excavator.  This

equipment is available locally making

it economical and easy to mobilize.

With excavation, on-going water

removal may be required to maintain

suitable work conditions for the

equipment.  If the Cooling Pond can

be kept relatively dry, the excavating equipment can work within it.  Otherwise, the excavation would be

progressively backfilled with clean material, to provide a stable work area for the equipment.

Considering the low elevation of the Cooling Pond bottom(-0.6m), the backfilling approach will likely be

required.

3.1.2 Dredging
Dredging is done underwater.  Mechanical dredges directly dislodge the sediment by cutting or

penetrating it and removing it with minimal entrained water.  Hydraulic dredges remove the sediment as a

slurry, requiring large volumes of water that require subsequent removal, and possibly treatment.

Hydraulic dredging requires a sufficient water cover to develop a slurry.  If necessary, the decanted water

from the dredging operation can be recirculated back into the Cooling Pond to maintain a water cover.  In

a hydraulic dredging operation, water treatment would be conducted as a single step toward the end of the

operation.  This approach may only be feasible if it is conducted at a time when the Cooling Pond water

level is relatively high.

Dredging allows the sediment to remain under a water cover, reducing the potential odour and vapour

emissions.  It also removes the sediment in a form that is useful for slurry-based processing operations,
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such as soil washing.  Slurry handling and storage equipment, such as pumps, pipelines and tanks, can

also be contained to provide further emission controls.

3.2 Sediment Treatment
Treatment of contaminated sediments was fully reviewed in the RAER.  A variety of technologies were

assessed and several were deemed to be potentially applicable to the Tar Ponds and the Cooling Pond

sediments.  For specific information with respect to treatability, the RAER relied on the technology

demonstration study (Vaughan, 2002), which did not evaluate the Cooling Pond sediments.  Any

treatment recommended for the Cooling Pond sediments would still have to be tested to determine

equipment requirements, operating parameters and reagent addition (if necessary).

3.2.1 Ex Situ
There are a number of treatment options that can be applied to the Cooling Pond sediment once it is

removed.  Some physical separation can be done to segregate components and aid the disposal/reuse of

the material.  Physical separation is typically done with slurry phase material, so it would be most

compatible with hydraulic dredging.  Physical processing can also improve the handling properties of the

sediments.  For example, dewatering would greatly improve the sediment properties for disposal.

A separation process such as Soil Washing

can remove and concentrate contaminants in

the sediments. Another possible treatment is

the magnetic separation of iron.  This metal is

known to be elevated and may cause the

sediment to exceed NSDEL landfill criteria.

If a significant quantity of this iron is present

in the solid reduced form, it may be

removable by magnetic separation.  Bench

testing would be necessary to determine

whether these physical separation methods are feasible.

Stabilization/solidification (S/S) treatment can be applied to reduce the risks associated with the

contaminants and permit landfilling.  It is a widely used technology that can be optimized for many

sediment treatment situations and is expected to be readily implementable for the Cooling Pond.  S/S
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immobilizes contaminants in the treated matrix to decrease leachability.  It also improves the ex situ

handling characteristics of the sediment.

Biological treatment can be used to treat organic contaminants but will not treat metals.  The presence of

heavy metals may even inhibit the process.  Bioremediation is typically a slow process influenced by

climatic and other conditions that must be optimized in a controlled environment.  A facility capable of

meeting the process requirements would have to be prepared or made available to accommodate this

treatment ex situ.  This limits the potential for ex situ bioremediation to be used for the Cooling Pond

sediments.

Thermal treatment, such as incineration and thermal desorption, could also not be used as a stand-alone

treatment for the Cooling Pond sediment since it does not address metals.  The sediment analysis is high

in inorganic parameters, suggesting the heat content is low.  An initial separation and concentration of the

organic material for destructive treatment (eg. incineration) can be done in this case.  The residual

material still must be safely managed and this may require further treatment.  Otherwise, the small

quantity of sediment and low level of contaminants in them would make the thermal type of treatment an

unnecessary and expensive undertaking for this material.

It would be most cost effective to apply these technologies as mobile processes that can be located close

to the site, to avoid the cost of full installation.  Experienced technology contractors from outside the local

area would be invited to bid on the cleanup and provide the equipment to complete the work.  The tender

document would indicate that they should use local contractors for much of the material handling work

and should train local operators for some jobs.

Another possible approach is to set up the treatment facility within a building on the Sysco property, to

allow the operation to be enclosed.  It has been confirmed that buildings are available with power and

water already installed and, in some cases, overhead cranes available (personal communication, Joel

MacLean).  Enclosure of the treatment operation would reduce exposure to wind and rain and allow more

effective control of emissions.  The operators would be required to develop a health and safety program to

address the issue of dealing with volatile contaminants in a confined environment.  The availability of

nearby buildings could be indicated in the tender developed in the Phase II detailed design.
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3.2.2 In Situ
The Cooling Pond has the potential to serve as a cell for in-situ treatments.  The confined conditions

would allow technologies such as S/S or biological treatment to be implemented in a controlled manner.

These treatments would enhance the in situ disposal

option by decreasing the contaminant concentration

and/or associated risks.  It is also possible that in-

situ treatment could be applied to the sediment

before it is removed for disposal, thereby reducing

the contamination and simplifying the ex situ

disposal.  S/S can be effectively applied under the

known conditions at the Cooling Pond site while

bioremediation would have similar limitations as

noted in section 3.2.1.

In situ treatment would reduce or avoid issues associated with excavation and dredging, such as vapours,

spills and dust.  Even the visibility of the treatment is reduced in this situation as the external set-up and

processing is minimized.

3.3 Water Treatment
Water treatment was a major consideration in the cleanup of the Tar Ponds sediments, particularly the ex-

situ options.  Because of the large and dynamic system represented by the Tar Ponds, water treatment was

required as an on-going and integral part of these options.  Water treatment for the Cooling Pond

remediation will be a simpler process due to the lower volume and less contaminated water of this system.

Dewatering and water treatment would be required with any excavation or dredging activities.  As

previously mentioned, excavation of the sediment will require the water cover to be removed from the

pond first and treated.  Hydraulic dredging must be done with a water cover.  Water removed from the

dredged material would be recirculated to the Cooling Pond to maintain the water level for the dredge

equipment.  Upon completion of the dredging, the water would be tested, and treated if required.

Mechanical dredging may have no specific dewatering requirements, but the water in the Cooling Pond

would be tested and treated, if required, when dredging was completed.

According to the one known water sample collected in 1997 (CBEG, 1997) several metals exceeded the

CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life.  Some phenolic

6741767417
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compounds had elevated detection limits and were assumed to exceed the guidelines.  A more appropriate

indication of the need to treat water is some discharge criteria.  Discharge criteria may be set as part of the

permitting process, but at this point it is assumed that any water that is discharged during any of the

cleanup activities will have to be in compliance with subsection 36 of the Fisheries Act and will be treated

as necessary to meet this requirement.

A potential problem with regard to water removal from the Cooling Pond is the low elevation of the pond

bottom.  There may be excessive seepage into the pond, making excavation and dewatering difficult.

Although on-going maintenance dewatering can be done during excavation, this may be extensive and

costly.  Dewatering following dredging could be similarly burdened by high seepage rates that result in a

large volume of contaminated water to be treated.

The potential water infiltration during sediment processing is still unknown and cannot be predicted with

any certainty. Variations in local fill and unknown pond structure and substructure conditions are the

main reason for this.  This is the most significant issue identified for the Cooling Pond cleanup thus far.

Therefore, options with the least requirement for water removal will have an advantage.

Dewatering and water treatment may be reduced or avoided by careful timing and selection of the cleanup

process.  The observation that the Cooling Pond water level drops considerably during the summer means

that work done in the pond at this time of year will not have to deal with surface water.

There are several potential options for the water treatment, if required:

• On-site mobile/temporary facility;

• In situ aeration;

• SERL water treatment plant; or

• Millcreek water treatment plant.

An on-site temporary facility or in situ treatment could be designed to meet the specific requirements of

the cleanup.  This would have to be determined in conjunction with the selection of a remediation

process.  The SERL and Millcreek facilities have an advantage in that they are already in place and

generally capable of treating a variety of contaminants.

In situ treatment could be provided by simple aeration, which would oxidize and precipitate metals such

as iron and manganese and promote biodegradation of organic contaminants, prior to backfilling.  The
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mass of metals that would precipitate from the water would be negligible, in terms of soils concentrations,

and would not represent re-contamination of the bottom material.

The SERL facility has surge capacity of 77.3 m3 and a nominal throughput of 14 m3/hr on a continuous

basis.  It is approximately 1.5 km from the Cooling Pond and it may be possible to use the existing sludge

pipeline to pump the water over this distance.  This would require an inspection and cleaning of the

pipeline.  The water treatment facility is available for use pending application for a permit.  The capacity

of this water treatment plant and the long distance to the Cooling Pond are challenges to its use.

The Millcreek facility is about 600 m from the Cooling Pond and an existing pipeline is in place between

the facilities.  It has a number of holding tanks that provide a combined surge capacity of 2,200 m3 and it

has a maximum throughput of 34 m3/hr.  The facility has an existing permit and it is available for use.  It

can be run continuously or batch.  All these features make it highly useful for the Cooling Pond water

treatment requirements.

3.4 Ex Situ Disposal
Ex situ disposal, as used herein, refers to the placement of the sediment in an acceptable repository,

subsequent to a removal operation. Any ex situ disposal option must be safe and acceptable, and will

depend on the degree and type of treatment performed on the sediment.  Design requirements,

siting/location, transport distances, long-term monitoring, and regulatory controls are all significant

considerations for ex situ disposal.

It is possible that temporary disposal or storage of the Cooling Pond sediments could be a feasible option,

if these sediments could eventually be combined with material from the Tar Ponds and/or Coke Ovens.

The temporary storage must be safely coordinated.

Ex situ disposal options include disposal in a Landfill or a Confined Disposal Facility (CDF).

3.4.1 Landfill Disposal
The sediment could be disposed of in either new or existing landfill facilities.  The NSDEL Guidelines for

Disposal of Contaminated Solids in Landfills determine the acceptability for landfill disposal.  Materials

exceeding the guidelines are considered hazardous waste and will require a new engineered landfill or

long-distance transport to an existing approved facility, both of which have potentially long timelines for

permitting/approvals and high costs.
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Material volume and contaminant concentrations will dictate landfill design and disposal costs.  Disposal

at an acceptable location on the Sysco site, such as the EAF dust pit (approved facility) or disposal by

backfilling into the Cooling Pond itself are possible scenarios to minimize the effort and cost.

3.4.2 CDF
A CDF as referenced here would be a designated area in the Tar Ponds, likely in the South Pond and close

to the Cooling Pond, where the Cooling Pond sediment could be transferred for disposal.  For the

containment and capping option currently proposed for the Tar Ponds sediments, this would be

considered permanent disposal.

A CDF has merits due to the potentially simple implementation.  With the proposed removal of the high

PCB material from the northeast corner of the South Pond an ideal disposal location would be created.

The location is close enough to the Cooling Pond that the logistics for disposal are very good.  The only

potential limitation involves regulatory issues, as deposition of material in the Tar Ponds is typically not

permitted.  An Environmental Assessment (EA) under the Canadian Environmental Assessment Act

(CEAA) will be required for the cleanup.  Compliance requirements related to the EA are expected for an

undertaking such as disposal of material into the Tar Ponds (personal communication, W. Kaiser).  A

CFD for the Cooling Pond sediments will not be favoured under these conditions.

3.5 In-Situ Containment
In situ containment is a relatively simple and cost effective remediation when properly applied.  The

intent is to isolate and immobilize the contaminated material such that the risks to receptors are controlled

by physical barriers.  It is a commonly used technique and was recently applied to the Old Sydney

Landfill.  It is also often combined with in situ technologies, such as S/S.

A variety of in situ containment techniques may be applied to the Cooling Pond sediments.  Geotextiles,

clay cover, emplacement of interstitial clay, soil/vegetation, and sheetpiling can be used in combinations

to provide an effective containment barrier.  The location and configuration of the Cooling Pond will

allow an in situ containment that can be finished to a functional land surface.  The end use may have

some restrictions but it will generally be suitable for most non-intrusive uses.

A potential difficulty is the removal of the wooden structure in conjunction with the containment.

Complete removal of the structure is not well-suited to an in situ remedy, as much of the sediment will
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need to displaced to allow access to the structure.  Alternatively, some of the higher wooden structure can

be removed and then the deeper structure can be encapsulated with the sediments.  This would alleviate

any concerns with the condition of the wooden structure, especially the lower structure that is embedded

well into the ground and immersed in the sediment.

3.6 Materials and Equipment
The complete remediation of the Cooling Pond requires consideration of the materials of construction and

remnant equipment/structures.  The wooden structure that makes up the Cooling Pond is largely buried in

the ground and retains sediments and water with elevated contaminants.  The condition of the wood in

this environment is unknown and cannot be determined without undertaking procedures that disturb the

site.

Like the sediments, the wooden structure can be addressed ex situ or in situ.  The ex situ approach would

involve excavation to access the structural materials for removal.  The wooden wall was built on the

existing ground, and so the depth of the structural material varies from about 2 m to 5 m.  In order to

create a safe working area for the demolition of this material not only would excavation be required, but

dewatering would be necessary.

The excavation requirements can be reduced by the in situ approach.  Some or all of the wooden structure

can be left in place and capped.  In this way the structure is effectively remediated and the effort and

expense is minimized.  Since the pond structure retains water a certain amount of demolition is necessary

to avoid high groundwater levels here following remediation.

Figures 3.1 (a) and (b) show the profile of the structure using elevations for the original construction.

They show the excavation requirements behind the structure to remove the upper portion of the structure,

down to the 3m elevation.  This requires the excavation of about 1,300 m3 of fill from behind the

structure.  This determination is based on an average

of the excavation areas (3.4 m2) for the perimeter of

the pond (384 m).

The pumphouse structure is still in place at the east of

the Cooling Pond.  Equipment inside the building can

be removed and scrapped or landfilled.  Remnant

material and the building structure itself can be







CBCL Limited Design Considerations  23

demolished and landfilled locally.  The inlet flume structure runs into the Cooling Pond from northeast of

the facility.  This is a partially buried wooden structure.  It can be easily excavated and the material

landfilled locally.  The excavated areas can be backfilled with clean material, covered with soil and

vegetated.

3.7 End Land Use
The choices here are to back-fill and cap the Cooling Pond site to create a land-based end use or to

excavate and clean the area to restore it as a wetland.  There appears to be no technical preference and

there is no known stated or implied land use for this location.  Thus, cost and practical considerations are

the only apparent bases for deciding on the end use at this time.

A land-based end use is a simple and effective restoration solution for the site.  Subject to any restrictions

imposed by the remediation activity it would be suitable for most non-intrusive uses.  The location would

provide a potential laydown or storage space for other cleanup activities at the Tar Ponds.  It could easily

be incorporated into the surrounding landscape at a relatively low cost.

A wetland end use, particularly in the given

location, has environmental sensitivities and

potential design difficulties to deal with.

Constructed wetlands are essentially an

engineered facility and many factors have to be

included, such as hydrology, substrate

composition, water chemistry, etc.  As an end use,

there may be opportunities to use the restorative

function of constructed wetlands in conjunction

with other cleanup activities.  For example, the Coke Oven Brook could be directed into the wetland to

provide some “polishing” of this flow before it enters the Tar Ponds.  As compelling as this sounds, the

uncertain subsurface conditions, proximity to the Tar Ponds proper and potential longevity and

maintenance issues make this end use less favourable than the land-based choice.

3.8 Regulatory Requirements
This conceptual design project does not include the preparation of documentation in support of the

Canadian Environmental Assessment Act.  The Cooling Pond cleanup will trigger an EA and this will

need to be completed prior to the actual cleanup proceeding.  The main regulatory requirements expected
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to be encountered during the Cooling Pond disposal and demolition are related to solids disposal and

water discharge.  There will be Federal and Provincial environmental requirements as well as some

Municipal by-laws that apply to the Cooling Pond remediation.

Federally, the transportation of contaminated wastes across provincial or national boundaries will need to

be conducted under applicable regulations.  The Transportation of Dangerous Goods Regulations sets

safety requirements for packaging and labelling of these materials.  Water discharge will need to be in

compliance with subsection 36 of the Fisheries Act.  The specific federal acts and regulations potentially

applicable include the following:

• Fisheries Act (Section 36: Deliterious Substances)

• Canadian Environmental Protection Act (Interprovincial Movement of Hazardous Waste

Regulations)

• Transportation of Dangerous Goods Act

The Nova Scotia Environment Act has a number of potentially applicable regulations, including the

following:

• Activities Designation Regulations

• Approvals Procedure Regulations

• Environmental Assessment Regulations

• Air Quality Regulations

• Dangerous Goods Management Regulations

• Emergency Spill Regulations

Other provincial regulatory controls that may be used are as follows:

• Guidelines for the Management of Contaminated Sites

• Municipal Solid Waste Landfill Guidelines

• Guidelines for the Disposal of Contaminated Solids in Landfills

• Construction and Demolition Debris Disposal Guidelines.

The CBRM Noise Bylaw will likely be the only input from the Municipal level of government, although

zoning designations will also have a potential effect on where certain cleanup activities can occur.
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3.9 Recommendations for Design Considerations
The discussion of design considerations for the Sysco Cooling Pond leads to some definitive points that

will be used to help prepare the preliminary designs of the conceptual disposal options.  These points are

also useful in the development and evaluation of the options.

• Site conditions, including the physical and chemical properties of the materials in and around the

Cooling Pond are not fully characterized.  The existing information and reasonable assumptions based

on it are adequate for the conceptual level design.  A sampling program should be carried out in

conjunction with the Phase II detailed design.  This should involve physical and chemical analyses to

verify the Phase I assumptions and to provide additional information for the preferred option.

• Potential sediment treatment processes for the Cooling Pond material include S/S and soil washing

applicable ex situ and S/S applicable in situ.

• Ex situ disposal in a CDF is not recommended.  The potential implications for the EA related to the

disposal of contaminated material in the Tar Ponds is the primary reason for this decision.

• Water treatment requirements are expected to vary with the choice of option and the timing of its

implementation.  There are seasonal variations in the pond water level that will have a bearing on the

amount of water to be discharged, if any.  In the event that water treatment is required existing nearby

water treatment plants or a new mobile facility can be used.  Permitting, convenience, cost and

capacity will need to be considered in implementing a water treatment system.

• The wooden structure that makes up the Cooling Pond is largely buried in the ground and the

condition of the wood in this environment is unknown.  Complete removal of this structure will be

difficult but is not necessary in order to adequately remediate the site conditions.  Only a partial

demolition of the wooden Cooling Pond structure is required since a backfilling and restoration can

be applied to cap the site.  The upper (accessible) wooden structure can be demolished and the lower

(deeply buried) wood left in place under the cap.  Options may therefore include complete or partial

removal of the wooden structure.

• Seepage, leaking and infiltration of water into the Cooling Pond, especially during material removal,

is unknown.  It can only be assumed that because the nearby fill is quite permeable, the bottom

elevation of the pond is low (-0.6m) and the site is in close proximity to the South Pond and Coke
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Oven Brook, that some dewatering will be required during the cleanup activities involving material

removal.

• A land-based end use is recommended over a wetland-based end use.  The wetland approach is more

complicated and maintenance intensive.  There is no compelling reason to pursue this end use.
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Chapter 4  Preliminary Design of Options

In general, there are two scenarios for dealing with the Cooling Pond sediments.  One is the temporary

disposal of the sediments until they can be permanently processed with the Tar Ponds sediments or some

other process.  The second is a final disposition of the Cooling Pond sediments without consideration of

future treatment and/or disposal of the Tar Ponds sediments.  Using these two scenarios, four concepts are

possible for the cleanup of the Cooling Pond facility based on ex situ and in situ processes.  They are

described here with a recommendation with respect to final options.  The preliminary option descriptions

from this chapter are optimized in the next chapter.

4.1 Concept 1 - Permanent Ex-Situ Treatment and Disposal
Description  This concept requires the complete removal of the Cooling Pond sediments and some or all

of the remnant structures.  Effective treatments are required for the excavated sediments to make

them safe for disposal.  In order to complete the cleanup and create a safe site the excavated area will

need to be backfilled and restored to a finished condition.

Benefits  This concept represents a full and complete remediation of the site and the contaminated

materials there.

Limitations  This process has extensive material handling requirements, with associated odours and

vapours.  It has potentially expensive treatment and disposal costs.

Recommendations  This concept provides a complete and final solution.  It requires treatment of material

to produce safe end products, which is important for ensuring the long-term conditions remain

acceptable.  Ex situ S/S and soil washing treatment technologies were identified as the most suitable

in the previous chapter.  Options based on these technologies, with backfilling or landfill disposal in

both cases, are recommended for this concept.

Option 1. Ex situ S/S and landfill disposal
For this option, the recommended process is to remove/treat the water, excavate the solids then treat and

dispose the solids.  The option utilizes S/S to reduce the risk of contaminant release and allow safe

disposal of the sediments.  The handling properties are also enhanced by this treatment.  Sediment

removal and handling can be accomplished by excavation after the water cover is removed.  Pre-mixing

lime into the sediment will reduce odour generation and improve handling characteristics during

excavation and transfer.  Ongoing dewatering and treatment may be required due to the low elevation of

the pond bottom and the potential for water seepage into it.  With the sediment completely removed the

wood structure can be accessed for demolition and disposal.  Final restoration by backfilling with clean
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material, covering with soil and vegetating is recommended in order to complete the cleanup and create a

safe site.

Option 2. Ex situ Soil Washing, incinerate or co-burn contaminated material and landfill residuals
This option separates components of the sediment based on physical and chemical properties and allows

appropriate handling/disposal of them.  Processing based on size, density and possibly magnetic

properties, will separate material for re-use or landfill disposal from material that is contaminated with

TPH.  The TPH contaminated material may be incinerated or co-burned at an approved facility.  This

option will use dredging to remove the sediment for treatment.  The sediment slurry will be fed to a

holding system that will feed the treatment process.  If no extra water is required, water removed during

the sediment treatment can be recirculated to the Cooling Pond and water treatment will be done after the

sediment removal is complete.  If extra water is required, a bleed stream will be treated before discharge

and the balance recirculated to the Cooling Pond to allow the dredge unit to operate.  With the sediment

completely removed the wood structure can be accessed for demolition and disposal.  Final restoration by

backfilling with clean material, covering with soil and vegetating is recommended in order to complete

the cleanup and create a safe site.

4.2 Concept 2 - Temporary Ex-Situ Disposal
Description This concept requires the complete removal of the Cooling Pond sediments and some or all

of the remnant structures.  It also requires a suitable storage location for the sediment until it can be

permanently disposed with the Tar Ponds sediments or as otherwise determined later.  The other

materials can be permanently disposed.  In order to complete the cleanup and create a safe site the

area will need to be restored to a finished condition.

Benefits  This concept addresses the immediate concerns of the Cooling Pond and allows restoration of

the site.

Limitations  This concept delays the final treatment and/or disposal of the sediments.  The stored

sediments still represent a potential risk and will require suitable infrastructure and sufficient space

for storage/containment and possible runoff/leachate collection and treatment.  Ongoing concerns

about odours and vapours will require maintenance and monitoring of the storage facility.

Recommendations  This concept requires the removal and preparation of the sediment, which is a major

task in itself.  It still ends up storing and maintaining the material for an indeterminate period.  This

effort is not considered worthwhile and the permanent ex situ option is a more acceptable alternative.

There are no options recommended based on this concept.
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4.3 Concept 3 - Permanent In-Situ Treatment and/or Capping
Description  This concept allows the Cooling Ponds sediments to be left in place, with possible treatment

and an appropriate capping.  No removal, transport or storage of the sediment material is required

although the structural material and remnant equipment will still need to be addressed.  In order to

complete the cleanup and create a safe site the area will need to be restored to a finished condition.

Benefits  This concept provides a quick solution for the Cooling Pond remediation.  It has a lower odour

and vapour generation potential than the ex situ concepts.  Cost is expected to be lower than most

alternatives.  The depth to the treated and covered sediments means that they would be buried under a

very thick soil cover following the capping.

Limitations  Leaving material in place requires monitoring to ensure long-term, stable conditions are

maintained.

Recommendations  This concept represents an effective final solution that can be accomplished more

easily and with less cost than most others.  S/S treatment is applicable within this concept and it

provides a more effective means of containing the contaminants than capping alone.  An option based

on in situ S/S treatment and capping is recommended.

Option 3. In situ S/S and site capping
This option utilizes S/S to reduce the risk of contaminant release while allowing the sediments to be left

in place.  The treatment will immobilize contaminants and improve the leach resistance of the material.

Cost and time benefits are realized by not having to excavate the sediments and transfer them to a

disposal site.  Odour generation during remediation is also reduced compared to ex situ processing.  The

wooden structure can be partially removed for disposal.  This is estimated to be about half of the material.

The site can then be covered with soil and vegetated as a final restoration in order to complete the cleanup

and create a safe site.

4.4 Concept 4 - Temporary In Situ Disposal
Description  This concept allows the Cooling Pond sediments to be left in place for temporary storage

until a permanent treatment and/or disposal option can be determined.  It requires a cover or

containment to isolate the sediment during the temporary storage to prevent the ongoing

environmental effects from occurring.  This can be accomplished by a variety of means, such as:

1) applying a cover directly over the sediment and infilling (partially or completely) with slag or other

suitable material that can later be removed;

2) constructing a roof over the pond to keep out precipitation and allowing the eventual evaporation

of the water cover (screen walls may be necessary to keep the birds out);
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3) putting a floating cover (like a swimming pool cover) over the pond  (may still have to deal with

precipitation and floating oil); or

4) constructing an inflatable cover to eliminate precipitation and allow dewatering by evaporation.

The structural material and remnant equipment will need to be addressed at a later date.  The site will

eventually need to be restored to a finished condition.

Benefits This concept addresses the immediate concerns at the site with minimal initial cost and effort.  It

essentially buys time until a permanent disposal option is determined.

Limitations  This concept delays the long-term requirements for material disposal and site cleanup.  Some

on-going maintenance efforts will be required to address potential odours, water accumulation and

containment integrity.

Recommendations  In this concept the contaminated sediment are isolated from the environment without

disturbing the sediment or surrounding site.  It requires converting the Cooling Pond to a safe and

stable in situ storage facility.  The effort in maintaining these conditions adds some risk but the low

initial cost and added time to select a permanent disposal solution make it worth further

consideration.  An option based on temporary containment is recommended.

Option 4. In Situ Temporary Cover and Storage
This option requires isolation of the contaminated sediments in such a way that they can be easily

accessed for future permanent disposal, in situ or ex situ.  The objective is to create a separation barrier so

that, at the very least, the current hazards are addressed.  Several potential temporary solutions were

mentioned above.  Only one of them actually covers the sediment and this is felt to be the most effective

approach.  Therefore, a solution based on creating a layer with very low permeability on top of the

sediments is suggested.  For ease of application and effectiveness a clay-based barrier material that

expands when hydrated can be used. This can be applied without having to dewater the Cooling Pond.

This can then be covered with slag or clean fill.  Initially, only enough fill to protect the sediment surface

needs be added, leaving a water cover.  If oil slicks continue to occur then further fill material can be

added up to grade.
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Chapter 5  Design Optimization, Comparison and Evaluation

Each of the preliminary options provides an effective disposal solution for the Cooling Pond materials.

There are three permanent solutions that include treatment that makes each process safe and effective as a

long-term measure.  There is also a temporary storage option that serves as an interim remediation.  The

distinction between permanent and temporary solutions is important in comparing the options since they

result in quite different consequences.

The surface water cover and the potential for water seepage into the Cooling Pond are both factors in the

design of the options.  The observation that the pond surface water level varies seasonally and decreases

during the summer is significant in determining the timing of operations and the need for water treatment.

Because of this, the options are optimized around minimizing the water pumping and treatment

requirements presented by the seasonal variations.

Each option is described here and comparisons are made based on technical/logistical, environmental and

cost considerations.  An evaluation of the options is made and selection of the preferred option is

presented.

5.1 Design Optimization
The four options derived from the previous chapter are developed here with the key steps broken out and

described.

5.1.1 Option 1 - Ex situ S/S and landfill disposal (Permanent)
This option allows for the complete removal of the sediment and about half of the pond structural

materials.  S/S is applied to prepare the sediment for backfilling into the site or for conventional landfill

disposal.  The option requires significant handling of the materials – from excavation to treatment to final

disposal.  The work can be completed in one year at an overall rate of 500 tonnes per day.  A tentative

schedule is shown in Figure 5.1. The processes involved in the completion of this option are described

and discussed here.
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Figure 5.1.  Schedule for Completion of Option 1.

5.1.1.1 PROCESS MOB ILIZATION AND SET-UP
Mobilization and set-up for this option involves preparing a working area for equipment and material

storage, making provisions for the water pumping and treatment, installing the mobile sediment treatment

facility, providing an electrical power supply and bringing the excavation equipment to the site.  The

16,000 m2 area north of the Cooling Pond will be used.  Some of the existing paved site can be used as is

while other areas will be upgraded to provide a suitable base to accommodate the sediment storage and

treatment operations.

A preliminary site layout is shown in Figure 5.2.  An area next to the pond near the existing pumphouse is

designated for water handling.  It can be treated here or pumped to an existing facility.  Direct access to

the Cooling Pond from the northern perimeter is allowed for the sediment removal and backfilling.

Behind this access zone a sediment storage and treatment area is provided.  It will be prepared with

containment and collection provisions to control runoff and spills and allow for decontamination of the

equipment.  A laydown area for additive storage and handling is also included in the layout.  Any

temporary storage of treated product will be at the nearby Materials Storage Pad that was constructed for

the Interceptor Sewer project.

5.1.1.2 POND DEWATE RING AND TREATMENT
The sediment removal by excavation requires that the surface water be substantially removed before work

can begin.  Seepage of water into the Cooling Pond during and after the excavation will result in a need

for residual water removal.  Ongoing maintenance dewatering will be required to keep the working area

reasonably dry.

Water removal and treatment are minimized in this option by planning the start of the excavation for the

dry summer months when the water level in the pond is very low.  It is assumed that no initial dewatering
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of the Cooling Pond is required, and that the low summer water level will allow the excavation to be done

directly.  Dewatering pumps will need to be provided by the excavation contractor and deployed as

necessary to maintain conditions for this operation.  Any water treatment required for this project can be

done at an existing nearby facility, or a new mobile plant at the site.

Use of an existing facilty requires only a temporary water storage and pumping system at the Cooling

Pond site and avoids a full treatment system installation and space useage.  The facility operator will be

responsible all the water handling once it is removed from the pond, including the temporary storage and

pumping system.  The excavation contractor will only be responsible for the dewatering of the pond itself

and delivery of the water to the temporary storage tank.

Alternatively, if a new mobile treatment plant is used it will have to be designed and sized for the

application.  This is a significant unknown at this point.  Based on the known water conditions it is

expected that the process will consist of oil/water separation, metal precipitation and carbon adsorption.

Modular units of about 100 liters per minute can be installed as necessary to provide the required

capacity.

Another option to manage the water in the Cooling Pond is to take advantage of the S/S treatment process

itself and use this water for its process water requirements.  In this way both the sediment and water

contaminants are treated together.  This is further discussed in Section 5.1.1.4.

5.1.1.3 SEDIMENT EXC AVATION
The sediment can be excavated using excavators and/or clams, depending on the water level in the

Cooling Pond.  The preferred approach is to use bucket excavators.  The work is scheduled such that the

excavation can begin during the time of lowest water cover, minimizing the water control measures.

Excavation at other times of the year will have an additional effort in this area.

The more easily accessed and dryer material will be removed by bucket excavators.  Some water removal

may be necessary during the excavation.  Alternatively, a dredging clam can be used where a water cover

remains in place over the sediment and a bucket excavator is not practical.  Either method will be

effective in removing the sediment for subsequent processing.

The work will be started in the area along the northern perimeter, where access is relatively easy and

storage space is available.  Shallow water and wet sediment are still expected, even during the dry
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summer months.  This will be addressed by adding lime or flyash to the sediment before excavation,

which will improve the handling and reduce odours.  The thickened sediment will be hauled to a nearby

area for preparation and treatment.  The stored material will undergo passive dewatering here to make it

suitable for the S/S treatment.  This area will have runoff containment and collection.  Covering trucks

and storage piles can be done to minimize air emissions.  Reducing the storage times by treating as soon

as possible will be done for the further mitigation of odours.

Once the easily reachable sediment is removed, steps will have to be taken to access the material further

out.  This will be done by backfilling the previously excavated area to build up an access ramp into the

pond and continue to advance the excavation.  As excavation progresses the access can be further

extended.  Also, if it is easier, the wooden structure can be demolished simultaneously.  This way the

excavation, backfilling and pond wall demolition will advance from north to south.

Equipment requirements for this operation at 500 tonnes per day are as follows:

• 1 Excavator or clam to remove sediment

• 2 Trucks to haul the excavated sediment

• 1 Loader to transfer sediment to the S/S treatment

• 1 Truck to haul the treated material

• 1 Loader to load slag backfill

• 2 Trucks to haul slag backfill

• 1 Excavators to place backfill and demolish structures

• 1 compactor to compact the backfill

Note that there is some overlap in equipment use with other tasks in this option.  There will be some

integration of these tasks within the overall project and equipment use will be optimized in this way.

5.1.1.4 S/S TREATMEN T
A mobile S/S process will be used to treat the sediment.  A 500 tonne per day production capacity can

treat the 50,000 estimated tonnes of sediment in 100 days.  This will allow completion of the treatment in

one construction season as shown on the schedule in Figure 5.1.  The conceptual design describes the

general features of the process.  The Phase II detailed design would include the requirements for this in

the tender.  The configuration and reagents for this process will be determined first by treatability tests.  A

field-testing program during start-up is also required to optimize the process.  A process flow sheet is

shown in Figure 5.3.
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Figure 5.3  Process Flow Diagram for Ex Situ S/S Treatment of the Cooling Pond Sediments.
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Once the sediment is suitably dewatered at the storage area it can be fed directly to the S/S process using

a front end loader.  Any debris can be removed by coarse screening.  From here the process will be

controlled such that the sediment and reagents are combined and mixed in a pugmill to produce a treated

material for final disposal.  The S/S treated material will be stored in the product laydown area if

necessary until it can be transported to the final disposal location.

An opportunity to co-treat of the Cooling Pond water exists here by using this water in the S/S process.

Testing is necessary to determine the actual water requirements of the S/S process and the suitability of

this water but the quantity is expected to be 5,000 m3 to 10,000 m3 for the Cooling Pond sediments.

Separate water treatment may not be necessary at all.  With the uncertainties around water in the Cooling

Pond during sediment removal, this offers a unique approach to dealing with some quantity of water.

5.1.1.5 TREATED SOLID S DISPOSAL
The treated solids will be tested to ensure that they meet the NSDEL Guidelines for Disposal of

Contaminated Solids in Landfills.  As such, conventional landfilling will be an acceptable practice.  The

preferred approach is to place it back in the excavated area of the Cooling Pond.  Otherwise the treated

material will be safe for disposal at a local landfill.  The material can be hauled directly to this site using

covered trucks to reduce potential dust emissions.

5.1.1.6 STRUCTURE AN D EQUIPMENT DEMOLITION/DISPOSAL
For this option the upper half of the wooden pond structure will be demolished.  This is about 200-250 m3

of wood.  The remainder of the structure will stay in place and be capped during the final restoration.

Some of the equipment and structures can be removed and disposed as other work is being done.  The

pumphouse and its contents can be demolished at any time.  They will have to be assessed for hazardous

materials and disposed accordingly.  Some material, particularly steel, can be recycled.  Where sediment

excavation has been completed the wooden pond structure can be demolished as long as it does not

interfere with other sediment removal or any dewatering.  Otherwise, once the excavation is complete, the

demolition of the structure can be done.

Wood and fill will be recovered together during the demolition of the upper wall structure.  The fill will

be separated from the wood and common debris by screening.  The screened product will be tested for

contamination and either used as backfill (if uncontaminated) or treated and disposed with the sediment

(if contaminated).  The wood can be processed for disposal at the CBRM landfill as long as it is free of

organic contaminants.  This will require cutting or breaking the wood into lengths of 4 feet or less using a
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hydraulic shear or other suitable equipment.  Otherwise it will have to be hauled to a licensed disposal

facility.

The demolition will also involve the excavation of fill behind the structure in order to create a safe

working area.  JDAC (2002) reported metals, PAHs, petroleum and VOCs in the fill near the Cooling

Pond.  The fill excavated from around the structure will be treated with the sediment.  The maximum

extent of excavation was indicated in the cross sections in Figure 3.1.  About 1,300 m3 of fill material will

result from this excavation for processing.

5.1.1.7 POND BACKFILL ING
The Cooling Pond site will need to be backfilled in order to bring the site up to a suitable finished grade.

Any clean backfill material, including clean construction debris (brick and concrete) can be used.

Demolition debris is sometimes available from the Sysco site and it is typically tested to confirm whether

or not it is suitable for backfilling.  Otherwise, pit run slag (approved for construction) or clean fill from a

local pit or quarry can be used.  As mentioned previously, the S/S treated sediment can also be considered

for backfilling.

An estimated 50,000 m3 of backfill material is required.  Approximately 25,000 m3 of backfill will be

placed during the excavation of the sediment.  This partial backfilling is primarily to extend access into

the Cooling Pond and allow continued sediment excavation.  An additional 25,000 m3 of material to

complete the backfilling will be placed to within 0.6 m of the finished grade.  It is expected that with the

demolition of the upper part of the pond structure the site will be recontoured somewhat and that the new

profile will slope gently to the brook and shoreline.  Actual backfill requirements are dependent on the

final land use configuration to be completed in the Phase II detailed design.

5.1.1.8 FINAL SITE RES TORATION
The final restoration will involve completing the cover for the excavated and backfilled area.  This will be

done by providing a 0.6 m soil cover and establishing a vegetated surface by hydroseeding.  The Cooling

Pond and the affected area around it for restoration is 1.5 to 2.0 ha.  The final soil cover and hydroseeding

cover is included in the current conceptual design for completeness and does not preclude other end use

options that may subsequently be developed.

5.1.1.9 ENVIRONMENTA L IMPACTS AND MITIGATION
This option includes material handling and water treatment processes that can potentially have impacts on

the local environment. The potential impacts include:
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• Odours during excavation, transfer and storage of material

• Dust from the handling of additives

• Dust from the demolition of structures

• Leaks, spills or other releases (including untreated water) during transfer and storage of the

excavated material

Mitigation of these potential impacts is provided by including adequate containment measures throughout

the processing steps.  Also, the excavation is planned such that water removal and treatment are

minimized. The environmental control features of this option include:

• Adding lime or flyash to the Cooling Pond sediments before the excavation

• Hauling material in covered trucks

• Putting temporary covers over stored materials

• Constructing a low permeable working surface with runoff containment

• Recirculating or treating water runoff

• Wetting of dry surfaces as necessary for dust suppression

• Using activated carbon as an additive in the S/S process, if necessary, for VOC emission

control.

Environmental impacts are further discussed and compared in section 5.2.2.

5.1.1.10 COSTS
The costs for Option 1 are shown in Table 5.1.  The most variable cost items here are the treated sediment

disposal and the water treatment.  Depending on the disposal location for the sediment, the indicated cost

could be much less.  As discussed in section 5.1.1.4, water may be used for the S/S treatment process and

not require separate treatment.  Again, the indicated cost would be less in this instance.
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Table 5.1. Option 1 Cost Estimate.

5.1.2 Option 2 - Ex situ Soil Washing, incinerate or co-burn contaminated material and landfill
residuals

This option allows for the complete removal of the sediment and structural materials.  Soil Washing is

applied to separate the sediment into components for destruction and for conventional landfill disposal.

The option requires significant handling of the materials – from excavation to treatment to final disposal.

Quantity Units Rate ($) Cost
Characterization/Testing 1 LS 30,000 30,000
Mobilization/Set-up and Site Prep

Ground Preparation 1,000 m2 125 125,000
Utilities Installation 1 LS 10,000 10,000
Equipment Transport and Setup 1 LS 300,000 300,000

Sediment Removal (Excavation)
Flyash Addition 2,340 m3 24 56,160
Sediment Excavation and Transfer 25,000 m3 8 200,000
Partial Backfill 25,000 m3 12 300,000

Sediment Treatment (Ex situ S/S) 50,000 tonnes 40 2,000,000
Final Sediment Disposition (Landfill) 55,000 tonnes 50 2,750,000
Pond Dewatering and Treatment 10,000 m3 60 600,000
Structure and Equipment Demolition/Disposal

Pumphouse/Flume Demolition 1 LS 10,000 10,000
Site Excavation 1,500 m3 6 9,000
Material Separation 1,500 m3 8 12,000
Debris Disposal 300 tonnes 50 15,000

Environmental Monitoring
Effluent 1 LS 20,000 20,000
Air Emissions 1 LS 30,000 30,000
Treated Solids 1 LS 10,000 10,000
Long Term 2 years 5,000 10,000

Complete Backfilling 25,000 m3 12 300,000
Final Site Restoration

Fill 10,000 m3 24 240,000
Topsoil 2,000 m3 40 80,000
Hydroseeding 20,000 m2 0.80 16,000

Sub-total $7,123,160
Engineering (10%) 712,316
Project Management (10%) 712,316
Contingency (25%) 1,780,790

TOTAL $10,328,582
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The work can be completed in just under 2 years at an overall rate of 500 tonnes per day.  The timing of

the dredging operations for spring (high water level) and the need for prepare the site in the fall before

this results in a longer overall timeframe compared to Option 1.  A tentative schedule is shown in Figure

5.4.  The processes involved in the completion of this option are described and discussed here.

Figure 5.4.  Schedule for Completion of Option 2.

5.1.2.1 PROCESS MOB ILIZATION AND SET-UP
Mobilization and set-up for this option are very similar to those for Option 1 and are described in section

5.1.1.1.  The main difference is that the sediment will be dredged and recovered as a slurry.  This will

require mobilizing a dredge unit instead of an excavator and providing storage tanks as opposed to a

laydown pad for the sediment.  Overall space and services are similar.

5.1.2.2 SEDIMENT DRE DGING
This option will use dredging to remove the sediment for treatment.  The Cooling Pond sediment is not

known to contain large or excessive debris and is therefore suitable for hydraulic dredging.  Since a water

cover is required for this operation, its completion is dependent on maintaining a suitable water level for

the duration of the dredging activity.  The dredging should to be started in the spring when a good water

cover is available.  At the expected dredging rate of 500 tonnes per day it can be completed before any

seasonal low water limitations occur.

The dredged sediment slurry will be fed to a holding tank system that will feed the treatment process.

Under normal operating conditions all the water produced by the sediment processing will be recirculated

back to the Cooling Pond and any necessary water treatment will be done after the sediment removal is

complete.  If the recirculated water exceeds the capacity of the Cooling Pond or the ability of the dredge
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to function properly, then this excess water will need to be treated and discharged before the sediment

removal is complete.

5.1.2.3 SEDIMENT TRE ATMENT
A mobile soil washing process will be used to treat the sediment.  A 500 tonne per day production

capacity can treat the 50,000 estimated tonnes of sediment in 100 days.  This will allow completion of the

treatment in one construction season as shown on the schedule in Figure 5.4.  The conceptual design

describes the general features of the process.  The Phase II detailed design will include the specific

requirements for the process in the tender.  The configuration of this process will have to be determined

first by treatability tests.  A field-testing program is also likely required to optimize the process.  A

process flow diagram is shown in Figure 5.5.

The process will be fed from the dredged material holding tank system.  The soil washing will separate

the contaminated product and residuals using the parameters determined by the treatability tests and field

testing program.  The volatiles generated during the processing will be collected and captured in a carbon

adsorption system.  The organic contaminants in the sediments will be concentrated in the fines fraction,

which will be dewatered in preparation for final disposal by blending with coal and co-burning at a local

power utility or kiln operation.  Compared to the Tar Ponds sediments, the Cooling Pond material is less

contaminated and of a much smaller volume, making the co-burning option more acceptable.  The water

will be recirculated back to the soil washing process or returned to the Cooling Pond.

The coarse material, containing the high metal contents of the sediment, will make up the residual

material from the soil washing step.  It will undergo S/S treatment to allow conventional landfill disposal.

A mobile S/S process will be used to treat this material.  The residual material from the Soil Washing will

be dewatered as necessary for control of the treatment.  It will then be transferred to a pugmill for mixing

with additives in the S/S process.  The treated material can then be backfilled into the Cooling Pond or

landfilled.

All the process dewatering will be done by mechanical means (screens, centrifuges, etc.) as opposed to

thermal drying.  This will reduce potential volatile emissions and leave a residual moisture content

sufficient to control dust emissions during the temporary storage of any of the materials.  The recovered

water and/or water directly from the Cooling Pond can be used in the S/S process as necessary.  The use

of Cooling Pond water for this purpose was discussed in Section 5.1.1.4.
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Figure 5.5  Process Flow Diagram for Ex Situ Soil Washing Treatment of the Cooling Pond Sediments.



CBCL Limited Design Optimization, Comparison and Evaluation 43

5.1.2.4 POND DEWATE RING AND TREATMENT
The sediment removal by dredging requires that a surface water cover remains in the Pond while the work

is being done. The water level in the pond is therefore an important consideration for this option, although

dredges can operate with as little as 0.2 m water cover.

Water removal and treatment are minimized in this option by planning the dredging for the spring and

allowing for the seasonal water level drop in the dry summer months.  No initial dewatering of the

Cooling Pond is required, although water treatment may be necessary later.  Seepage of water into the

Cooling Pond during and after the dredging is expected.  Subsequent backfilling of the pond will occur

which may exceed the water level without causing overflowing and thus requiring no pond dewatering.  If

the backfilling results in high water levels such that overflowing or ponding conditions may occur then

water removal and treatment will be required.

It is assumed that any water treatment required later in the project is done at an existing nearby facility, or

a new mobile plant at the site.  The details for this option are the same as for Option 1 and are described

in section 5.1.1.2.  Some water may also be used as make-up in the S/S process, essentially treating it

simultaneously with the residual solids.

5.1.2.5 STRUCTURE AN D EQUIPMENT DEMOLITION/DISPOSAL
The requirements for this option are the similar to Option 1.  The details are described in section 5.1.1.6.

The only difference is that in this option a water level will need to be maintained for the dredging and the

demolition may be delayed until it is completed.

5.1.2.6 POND BACKFILL ING
The requirements for this option are similar to Option 1.  The details are described in section 5.1.1.7.  The

only difference is that in Option 1 the pond is partially backfilled during the sediment excavation and

completed when all the sediment is removed.  In Option 2 all the backfilling is done at once when the

dredging is completed.

5.1.2.7 FINAL SITE RES TORATION
The requirements for this option are the same as for Option 1.  The details are described in section 5.1.1.8.
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5.1.2.8 ENVIRONMENTA L IMPACTS AND MITIGATION
This option includes material handling and water treatment processes that can potentially have impacts on

the local environment.  These impacts include:

• Odours during dredging, transfer, storage and treatment of material

• Leaks, spills or other releases (including untreated water) during processing of the dredged

material

• Dust from the handling of additives

• Dust from demolition operations

The dredging operation occurs under a water cover and provides some isolation of the sediment from the

environment.  This is a form of containment in itself and thus provides a certain amount of mitigation.

Other containment measures throughout the processing steps provide additional mitigation.  The features

of this option include:

• Using pipelines and enclosed holding tanks for the dredged sediment slurry containment

• Constructing a low permeable working surface with runoff collection in the processing area

• Recirculating or treating water runoff before discharge

• Using carbon filters in the treatment facility for air emission control

• Wetting down of demolition areas if necessary to prevent dust

Environmental impacts are further discussed and compared in section 5.2.2.

5.1.2.9 COSTS
The costs for Option 1 are shown in Table 5.2. The most variable cost items here are the treated sediment

disposal and the water treatment.  Depending on the disposal location for the sediment, the indicated cost

could be much less.  As discussed in section 5.1.2.4, water treatment requirements depend on seasonal

conditions and pond backfilling effects.  Again, the indicated cost would be less depending on the

conditions encountered.
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Table 5.2. Option 2 Cost Estimate.

5.1.3 Option 3 - In situ S/S and site capping
An in situ solution has the advantage of eliminating the need to remove the sediment, and the

considerable handling and processing operations associated with the removal.  S/S is a well-recognized

treatment for contaminated material where it can be effectively applied.  The sediment containment

within the Cooling Pond offers an excellent setting for this treatment.  The work can be completed in one

Quantity Units Rate ($) Cost
Characterization/Testing 1 LS 30,000 30,000
Mobilization/Set-up and Site Prep

Ground Preparation 1,000 m2 125 125,000
Utilities Installation 1 LS 10,000 10,000
Equipment Transport and Setup 1 LS 400,000 400,000

Sediment Removal (Dredging) 25,000 m3 40 1,000,000
Sediment Treatment

Ex Situ Wash 50,000 tonnes 120 6,000,000
Residual S/S 30,000 tonnes 40 1,200,000

Final Sediment Disposition
Contaminated Material Destruction 20,000 tonnes 100 2,000,000
Residual Solids Disposal (Landfill) 33,000 tonnes 50 1,650,000

Pond Dewatering and Treatment 10,000 m3 60 600,000
Structure and Equipment Demolition/Disposal

Pumphouse/Flume Demolition 1 LS 10,000 10,000
Site Excavation 1,500 m3 6 9,000
Material Separation 1,500 m3 8 12,000
Debris Disposal 300 tonnes 50 15,000

Environmental Monitoring
Effluent 1 LS 20,000 20,000
Air Emissions 1 LS 30,000 30,000
Treated Solids 1 LS 10,000 10,000
Long Term 2 years 5,000 10,000

Pond Backfilling 50,000 m3 12 600,000
Final Site Restoration

Fill 10,000 m3 24 240,000
Topsoil 2,000 m3 40 80,000
Hydroseeding 20,000 m2 0.80 16,000

Sub-total $14,067,000
Engineering (10%) 1,406,700
Project Management (10%) 1,406,700
Contingency (25%) 3,516,750

TOTAL $20,397,150
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year at an overall rate of 500 tonnes per day.  A tentative schedule is shown in Figure 5.6.  The processes

involved in the completion of this option are described and discussed here.

Figure 5.6.  Schedule for Completion of Option 3.

5.1.3.1 PROCESS MOB ILIZATION AND SET-UP
Mobilization and set-up for this option involves preparing a working area for equipment and material

storage, making provisions for the water pumping and treatment, establishing the sediment treatment, and

bringing the mobile equipment to the site.  Part of the 16,000 m2 area north of the Cooling Pond will be

used.

A site layout is shown in Figure 5.7.  Because this option includes in situ treatment the space and service

requirements are much less than for Options 1 and 2.  Water storage and pumping are similarly provided

as is direct access to the Cooling Pond from the northern perimeter.  Otherwise only a laydown area for

additive storage and preparation is required.  Part of this area will be prepared for cleaning and

decontamination of the equipment, with provisions to recirculate or treat the collected water before

discharge.

5.1.3.2 POND DEWATE RING AND TREATMENT
This option offers a unique opportunity for in situ water treatment, thus avoiding dewatering and

treatment in a new or existing facility as required for the previous two options.  There is sufficient

freeboard that a fill material can be added to the Cooling Pond before the S/S treatment to incorporate the

water cover.  The S/S treatment can be applied to the whole mass (fill and sediment) and treat the water in

situ at the same time.

The amount of fill material to incorporate the surface water can be minimized by planning the start of the

work for the dry summer months when the water level in the pond is very low.  Any unanticipated water

removal and treatment can be done at an existing nearby facility, or a mobile plant brought to the site.
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5.1.3.3 S/S TREATMEN T
The in situ S/S treatment can be done with land-based heavy equipment using special attachments for the

addition of the reagents and mixing it with the sediment. The configuration of this process will have to be

determined first by treatability tests.  A field-testing program is also required to optimize the process.

A diagram showing two possible equipment configurations is shown in Figure 5.8.  A shrouded auger

attachment, to assist in emissions control, is shown in the configuration on the left; it can be operated

unschrouded as well.  The configuration on the right shows a rotary mixing head arrangement.  In both

cases the premixed S/S treatment additive slurry is injected and mixed into the sediment.  The latter

configuration is adaptable to a track excavator and is thus more functional for a shallow mixing

application like the Cooling Pond sediments.  The final selection of the in situ S/S mixing equipment can

be determined through the tendering process developed in the Phase II detailed design, as both

configurations will work here.

Figure 5.8.  Possible Equipment Configurations for In Situ S/S of the Cooling Pond Sediments.

A staging area will have to be prepared for this operation.  This will be located on the flat, paved area to

the north of the Cooling Pond.  The equipment will begin the S/S treatment from outside the pond and

work around the perimeter as much as possible.  By first treating the perimeter a low permeable barrier

will be created that will limit water infiltration.  Once the treated area is stable, the equipment can move

onto it and advance into the pond.
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In section 5.1.3.2 the addition of a fill material to incorporate the surface water was discussed.  This

approach has an added advantage in that a cover is first put over the sediments that will reduce vapour

release and odours during the processing.

5.1.3.4 STRUCTURE AN D EQUIPMENT DEMOLITION/DISPOSAL
The requirements for this option are the same as for Option 1.  The details are described in section 5.1.1.6.

5.1.3.5 POND BACKFILL ING
The requirements for this option are similar to Option 1.  The details are described in section 5.1.1.7. The

only difference is that in this option less backfilling is required due to the in situ treatment of the

sediments.  The in situ S/S treatment will result in an estimated 15% increase in the volume of the

sediment (25,000 m3 + 15% = 28,750 m3).  The amount of additional backfill material is estimated at

50,000 m3 - 28,750 m3  = 21,250 m3.

5.1.3.6 FINAL SITE RES TORATION
The requirements for this option are the same as for Option 1.  The details are described in section 5.1.1.8.

5.1.3.7 ENVIRONMENTA L IMPACTS AND MITIGATION
This option includes material processing that can potentially have impacts on the local environment.

These impacts include:

• Odours during mixing of additives in the treatment process

• Dust from the handling of additives

• Dust from the demolition of structures

This option has the benefit of minimal material movement and no ex situ water treatment, thus avoiding a

lot of potential impacts.  Other mitigation is provided by including adequate suppression and containment

measures throughout the processing steps.  The features of this option include:

• Enclosing the additive pre-mixing process

• Adding a fill material over the sediments before the S/S treatment

• Wet mixing (S/S treatment) without the need to excavate the sediments

• Putting temporary covers over stored materials

• Constructing a low permeable working surface with runoff collection

• Wetting down of demolition areas if necessary to prevent dust
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Environmental impacts are further discussed and compared in section 5.2.2.

5.1.3.8 COSTS
The costs for Option 3 are shown in Table 5.3.  Compared to Options 1 and 2 which had potential

variability in costs due to disposal location and water treatment considerations, there is expected to be

very little variation in these costs.  Additive formulation for the S/S treatment could affect the indicated

sediment treatment cost.

Table 5.3. Option 3 Cost Estimate.

Quantity Units Rate ($) Cost
Characterization/Testing 1 LS 30,000 30,000
Mobilization/Set-up and Site Prep

Ground Preparation 0 m2 125 0
Utilities Installation 1 LS 10,000 10,000
Equipment Transport and Setup 1 LS 200,000 200,000

Sediment Treatment (In situ S/S) 25,000 m3 80 2,000,000
Pond Dewatering and Treatment 0 m3 60 0
Structure and Equipment Demolition/Disposal

Pumphouse/Flume Demolition 1 LS 10,000 10,000
Site Excavation 1,500 m3 6 9,000
Material Separation 1,500 m3 8 12,000
Debris Disposal 300 tonnes 50 15,000

Environmental Monitoring
Groundwater 1 LS 5,000 5,000
Effluent 1 LS 20,000 20,000
Air Emissions 1 LS 30,000 30,000
Treated Solids 1 LS 10,000 10,000
Long Term 10 years 5,000 50,000

Pond Backfilling 21,250 m3 12 255,000
Final Site Restoration

Fill 10,000 m3 24 240,000
Topsoil 2,000 m3 40 80,000
Hydroseeding 20,000 m2 0.80 16,000

Sub-total $2,992,000
Engineering (10%) 299,200
Project Management (10%) 299,200
Contingency (25%) 748,000

TOTAL $4,338,400
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5.1.4 Option 4 - In Situ Temporary Cover and Storage
This option provides safe interim storage of the sediments within the existing location.  It addresses the

immediate concerns of the Cooling Pond as a contaminated site.  It has minimal effort as a long-term

solution, allowing for the eventual inclusion of the site in the cleanup plans for the Tar Ponds and Coke

Ovens sites or final remediation by some other solution to be determined later.  The work can be

completed in one year.  A tentative schedule is shown in Figure 5.9.  The processes involved in the

completion of this option are described and discussed here.

Figure 5.9.  Schedule for Completion of Option 4.

5.1.4.1 MOBILIZATION A ND SET-UP
Mobilization and set-up for this option are very similar to those for Option 3 and are described in section

5.1.3.1.  The main difference is that the temporary in situ sediment covering will be done using a barge.

Overall space and services are similar.

5.1.4.2 APPLY LOW PE RMEABILITY COVER AND CLEAN CAPPING MATERIAL
The in situ cover application can be done using a barge mounted system with equipment for the addition

of the reagents to the sediment surface.  A clam bucket or excavator could be used to place the material

directly or a pneumatic spreading setup could be used to distribute the material over a wide area.  The

mechanism by which the clay-based cover material works is shown in Figure 5.10.

Since several placement processes will work equally well, the final selection can be done during the

tendering stage based on specifications developed in the Phase II detailed design and the lowest bid.  A

field testing program will be required to optimize the process for the site.  A staging area will have to be

prepared for this operation.  This will be located on the flat, paved area to the north of the Cooling Pond.

Materials can be trucked here and conveyed to the barge.

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Mobilization/Set-up and Site Prep
Sediment Cover Installation
Pond Dewatering and Treatment
Structure and Equipment Demolition/Disposal
Environmental Monitoring
Pond Backfilling
Final Site Restoration
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Figure 5.10.  Low Permeable Clay-based Barrier Cover.

The clean cap can be applied over the low permeable cover by a similar placement technique from a

barge.  A staging area will have to be prepared for this operation.  This will be located on the flat, paved

area to the north of the Cooling Pond.  Materials can be trucked here and conveyed to the barge.

5.1.4.3 POND DEWATE RING AND TREATMENT
The low permeable cover requires surface water to facilitate its effectiveness and application.  Thus, no

water removal needs to be done initially.  Timing of the project such that it is completed during the dry

summer period will avoid any subsequent dewatering.  Water treatment is not a major consideration for

this option under these conditions.  However, if there the water level limits any of the subsequent

activities some water control measures will be required.  Pumping and treating are likely in this case.

5.1.4.4 STRUCTURE AN D EQUIPMENT DEMOLITION/DISPOSAL
For this option the demolition will be limited to the pumphouse building and contents and inlet flume.

They will have to be assessed for hazardous materials and disposed accordingly.  Some material,

particularly steel, can be recycled.  This demolition can occur at any time as long it does not interfere with

other work.  The pond structure will need to be retained to contain water at the existing high level since

no remediation is being done to the pond itself (only capping the sediment in the bottom).  The pond

structure will stay in place and will be addressed during the final remediation of the facility.

5.1.4.5 ENVIRONMENTA L IMPACTS AND MITIGATION
This option includes material handling processes that can potentially have impacts on the local

environment.  These impacts include:

• Dust from the handling of the capping materials
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This option has the benefit of minimal material handling and no water treatment, thus avoiding a lot of

potential impacts.  Only the application of the capping materials is required.  Mitigation is provided by

including adequate suppression measures throughout the processing steps.  The features of this option

include:

• Putting temporary covers over stored materials

• Wetting materials if necessary to prevent dust

Environmental impacts are further discussed and compared in section 5.2.2.

5.1.4.6 COSTS
The costs for Option 4 are shown in Table 5.4.  Compared to Options 1 and 2, which had potential

variability in costs due to disposal location and water treatment considerations, these costs are not

expected to vary much.  It must be kept in mind that this cost is for a temporary solution only, and

permanent treatment and/or disposal will be an additional cost.

Table 5.4. Option 4 Cost Estimate.

Quantity Units Rate ($) Cost
Characterization/Testing 1 LS 10,000 10,000
Mobilization/Set-up and Site Prep

Ground Preparation 0 m2 125 0
Utilities Installation 1 LS 5,000 5,000
Equipment Transport and Setup 1 LS 250,000 250,000

Sediment Treatment (In situ cover) 3,000 tonnes 200 600,000
Pond Dewatering and Treatment 0 m3 60 0
Structure and Equipment Demolition/Disposal

Pumphouse/Flume Demolition 1 LS 10,000 10,000
Debris Disposal 100 tonnes 50 5,000

Environmental Monitoring
Groundwater 1 LS 5,000 5,000
Air Emissions 1 LS 20,000 20,000
Long Term 5 years 10,000 50,000

Pond Backfilling 7,750 m3 12 93,000
Final Site Restoration 0 ha

Sub-total $1,048,000
Engineering (10%) 104,800
Project Management (10%) 104,800
Contingency (25%) 262,000

TOTAL $1,519,600
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5.2 Option Comparisons
The options are compared here under several categories that are important to the evaluation and selection

of a preferred approach.

5.2.1 Technical and Logistical Comparisons
Factors related to the requirements for establishing, conducting and maintaining the operations of each

option are considered here.  They are described first, followed by a rating/comparison of each option in

Table 5.5.  A scale of 1-3 is used, with the lower number representing a better condition (preferred) for

the particular factor.  Note that this table is for each option as implemented here and that the temporary

option will have some additional future measures when the Cooling Pond is permanently remediated.

Process

Each option includes the application of one or more technologies to address the contamination issues.

These technologies all provide an acceptable solution to the conditions of the Cooling Pond but they have

distinguishing features that affect how they accomplish this.  Excluding cost (considered elsewhere),

complexity and thoroughness are typical variables in remedial measures.  The functionality and

effectiveness of the overall process is rated in order to compare the options based on this factor.

Space/Infrastructure

The ability of the site to support the ongoing operations of the option includes such things as access,

equipment footprint, decontamination needs and office/administration facilities.  The area available and

the preparation to make it suitable will generally determine how functional the site is for the operations to

be carried out.  Space (area) is not expected to be an impediment to operations on this site but options

with a lot of activity will require careful scheduling and control to keep it all in close proximity to the

Cooling Pond.  The rating/comparison for this factor is based on the relative scope and magnitude of the

estimated requirements.

Services

This is the requirement for temporary utilities such as water supply and electrical power.  Minor activities

could be supported by an on-site portable generator, but more significant operations will require

provisions for hookup to the electrical grid.  Water is mainly for process purposes.  These utilities are

expected to be readily available from nearby sources.  The demand is therefore the most suitable means of

comparison for the options.  Water treatment is another service requirement in the options.
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Materials Handling

There will be a need to store and move various materials associated with each option.  This could be

materials for use in treating or covering the sediment (eg., S/S additives), or sediment storage itself

(untreated and treated).  The type and capacity of storage are examples of considerations here.  Open

storage is obviously simpler than enclosed or contained storage.  Minimal movement of materials and

lower quantities of materials are also preferred.  The options are rated/compared on the relative scale and

complexity of the estimated materials handling requirements.

Time

The time requirements are related to the activities within each option.  Time is therefore considered in

terms of before, during and after the actual cleanup activities.  Such things as the expected approval

process duration, mobilization/preparation/set-up, sequence and timing of processing operations and

decommissioning are included in the time-related issues.  The rating is based on the expected duration

with a shorter time being more favourable.

Table 5.5.  Technical and Logistical Rating of the Options.

PERMANENT TEMPORARY

Factor Option 1

Ex situ s/s

Option 2

Ex situ Wash

Option 3

In situ s/s

Option 4

In situ Storage

Process

• Effectiveness 1 1 2 3

• Ease of Construction 2 3 1 1

• Ease of Operation 2 3 2 1

Space/Infrastructure

• Access 1 1 1 1

• Equipment 2 3 1 1

• Office/Admin 1 2 1 1

• Decontamination 2 2 2 2

Services

• Power 2 3 1 1

• Water Supply 2 2 2 1

• Water Treatment 2 2 2 1
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PERMANENT TEMPORARY

Factor Option 1

Ex situ s/s

Option 2

Ex situ Wash

Option 3

In situ s/s

Option 4

In situ Storage

Materials handling

• Transfer Needs 3 3 1 1

• Capacity 3 3 1 1

• Storage Type 3 3 2 2

Time

• Set-up 2 3 2 1

• Operations 2 2 2 1

• Decommissioning 2 2 1 1

TOTAL 32 36 24 18

5.2.2 Environmental Control Comparisons
The options require disturbing and/or moving the materials and this creates specific issues that must be

addressed.  This includes air emissions, water (effluent) discharge and solids disposal.  There are also

potential issues around noise, traffic, and general site conditions (hazards, stability, etc.).  The

environmental factors are described here and rated/compared in Table 5.6.  A scale of 1-3 is used, with

the lower number representing a better condition (preferred) for the particular factor.  Note that this table

is for each option as implemented here and that the temporary option will have some additional future

measures when the Cooling Pond is permanently remediated.

Air Emissions

Any emissions are likely minimized currently by the 2 meter or so of water cover over the sediments most

of the year.  Exposing the sediments may lead to odours and vapours.  Processes where the sediments may

be dried can lead to dust problems.  In both cases some measures can be taken to reduce these impacts.

Maintaining submerged or wet conditions, wetting of dry surfaces and applying covers will all reduce

emissions.  The potential for emissions and associated mitigation for each option is rated.

Water (Effluent) Discharge

The water in the Cooling Pond has to be removed at some point in each of the three permanent options.  It

is assumed that some water treatment is necessary in these options.  Water treatment requirements for the

temporary option are uncertain, since it is not known if placing the clean cap over the low permeable



CBCL Limited Design Optimization, Comparison and Evaluation 56

cover can be done without water removal.  It is assumed that no water treatment is required for Option 4.

Variations in the quality and quantity of water may occur between options due to differing processes and

seasonal influences.  These aspects are compared for each option.

Solids Disposal

Solids disposal occurs in several ways for these options.  The Cooling Pond sediments are treated in all

the permanent options to ensure a long-term safe and effective disposal.  The temporary option allows for

flexibility in the choice of a long-term remedy.  The structural materials and remnant equipment also

undergo some degree of demolition and disposal.  The actual disposal measures vary among the options

and they are rated for their scale and difficulty.

Site Issues

Each option will impact site conditions in some way.  The unfavourable condition of the Cooling Pond is

addressed in all cases but there is a potential for post-remediation residual effects.  This may be restricted

land use, long-term monitoring, habitat/wildlife or uncertainties due to the nature of the cleanup and the

site itself.  The more thorough and complete the remediation, the less likely that site issues will be

significant.  These aspects of the cleanup solution are rated for each option.

Nuisance Issues

These are issues that may be considered disruptive to the public or to commercial activity.  Noise, traffic

and aesthetics are the main nuisance issues that may result from the remediation work.  Most activity will

be confined to the site and transportation to/from the site will likely be primarily on the SPAR, so these

issues are expected to be minor.

Table 5.6.  Environmental Control Rating of the Options.

PERMANENT TEMPORARY

Factor Option 1

Ex situ s/s

Option 2

Ex situ Wash

Option 3

In situ s/s

Option 4

In situ Storage

Air Emissions

• Emission Potential 2 2 1 1

• Mitigation 1 2 1 1

Water Discharge

• Effluent Quantity 3 3 1 1

• Treatment Difficulty 3 3 1 1
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PERMANENT TEMPORARY

Factor Option 1

Ex situ s/s

Option 2

Ex situ Wash

Option 3

In situ s/s

Option 4

In situ Storage

Solids Disposal

• Solids Quantity 3 3 1 1

• Disposal Difficulty 2 2 1 1

Site Issues

• Restrictions 1 1 2 3

• Monitoring 1 1 2 3

• Uncertainties 1 1 2 3

Nuisance Issues

• Noise 2 2 2 2

• Traffic 1 1 1 1

• Aesthetics 2 2 1 3

TOTAL 22 23 16 21

5.2.3 Cost Comparisons
Estimated costs for the implementation and completion of each option are summarized in Table 5.7.  The

costs associated with the permanent options are for the complete remediation to a final cleanup.  The cost

shown for the temporary option is only for the interim measures and additional costs will be incurred

during the final cleanup, which are unknown at this time.

The two ex situ options are the highest cost.  It is apparent that the handling and disposal requirements of

these options affect their respective costs.  The landfill disposal cost component for these options has the

potential to decrease if a suitable local disposal site can be used.  Water treatment costs may also vary for

these options depending on quantities and possible use as process water.  Option 1 would benefit the most

by reduced costs in these areas as it has only one sediment disposal requirement and has higher process

water needs for its S/S treatment.
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Table 5.7.  Cost Comparison for the Options.

The thoroughness of the cleanup provided by Option 2, including destruction by co-burning of the

contaminants removed by Soil Washing, results in very high treatment and disposal costs for this option.

The co-burning disposal cost is based on information in the technical demonstration report by Vaughan

(2002).  This reference also evaluated Soil Washing, which can potentially generate a saleable fuel

product.  Thus, the disposal cost attributable to co-burning is subject to variation depending on the

“value” of the Soil Washing product.

Options 3 and 4 have less potential for cost variations.  The operations associated with these options are

applied consistently and the costs are expected to be quite stable.  Additive formulation in each case is the

most variable cost component.

TEMPORARY
OPTION 1 Option 2 Option 3 Option 4
Ex Situ S/S Ex Situ Soil 

Wash
In Situ S/S In Situ Storage

Characterization/Testing 30,000 30,000 30,000 10,000

Mobilization/Set-up and Site Prep 435,000 535,000 210,000 255,000

Sediment Removal 556,160 1,000,000

Sediment Treatment 2,000,000 7,200,000 2,000,000 600,000

Final Sediment Disposition 2,750,000 3,650,000

Pond Dewatering and Treatment 600,000 600,000

Structure and Equipment Demolition/Disposal 46,000 46,000 46,000 15,000

Environmental Monitoring 70,000 70,000 115,000 75,000

Complete Backfilling 300,000 600,000 255,000 93,000

Final Site Restoration 336,000 336,000 336,000

Sub-total 7,123,160 14,067,000 2,992,000 1,048,000

Engineering (10%) 712316 1406700 299200 104800

Project Management (10%) 712316 1406700 299200 104800

Contingency (25%) 1780790 3516750 748000 262000

TOTAL 10,328,582 20,397,150 4,338,400 1,519,600

PERMANENT

COST ITEM
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5.3 Final Evaluation and Selection of the Preferred Option
Both permanent and temporary solutions have been assessed for the Cooling Pond cleanup.  Permanent

solutions provide completeness and finality for the cleanup.  Of these, the two ex situ options offer the

most thorough and effective cleanup of the Cooling Pond site, but have the most processing and highest

costs.  The permanent in situ option is simpler and cheaper while still providing an acceptable

remediation.  The simplicity of the in situ S/S and capping option generally resulted in a favourable rating

in many of the factors evaluated in this chapter.

The temporary solution provides a low cost short-term remedy and allows for future remediation of the

site in conjunction with the larger scale Muggah Creek cleanup project or some other final cleanup

solution to be determined later.  In spite of its low cost and favourable ratings, it is difficult to make a

direct comparison of this option with the others because there is a different set of assumptions based on

non-permanency.  The temporary in situ cover has issues with on-going maintenance and monitoring and

an undetermined final cleanup for the Cooling Pond.  The final cleanup of the site would still be pending

and disposal of this material within the Tar Ponds (as part of the in situ containment proposed) has

limitations as discussed previously in section 3.4.2.  Therefore it is not likely to be integrated into this

cleanup and would require a separate, final solution.  This makes it more difficult to justify the temporary

option and it is not considered acceptable under these conditions.  The temporary in situ solution is not

recommended as the preferred cleanup option.

The two permanent ex situ options are equally effective in providing a final remediated site.  They exhibit

some differences in the handling and processing steps.  The dredging in Option 2 means the material is

handled as a slurry and can be pumped and stored in holding tanks to reduce its exposure to the air and

minimize vapours and odours from this part of the process.  The treatment processes for this option are

more complicated and costly than the ex situ S/S treatment only of Option 1.  The inclusion of co-burning

for destruction of the Soil Washing product in Option 2 is technically a very effective solution, however it

may have public acceptance difficulties based on the outcome of offering a similar approach for the Tar

Ponds sediments.  The Option 1 process also has the potential to use a significant amount of the Cooling

Pond water during S/S treatment of the sediments.  Although each of these two options can produce an

acceptable outcome for the site cleanup a comparison of the ratings in section 5.2 favours Option 1 over

Option 2.

The other permanent option, in situ S/S treatment (Option 3), is distinguishable from the ex situ options in

several ways.  It has less requirements for set-up, materials movement, off-site disposal, emissions
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control, space useage and processing time.  It also avoids any potential difficulties imposed by the varying

water levels that occur in the Cooling Pond and which can affect access or operations that are significant

in the ex situ options.  The water conditions in the Cooling Pond that would be created by sediment

removal are uncertain and this concern is essentially eliminated by the in situ option.

All options must provide environmental protection or mitigation.  The permanent ex situ options are the

most effective for mitigation of the contaminated site conditions.  However, the extensive materials

handling and processing, water treatment and product disposal requirements increase the potential for an

impact during the cleanup activity.  Therefore, they have the most requirements for environmental control

measures to avoid or mitigate these impacts.  Once the cleanup is complete each option requires the site to

be monitored for a period of time to ensure the remediation was effective. This will be more extensive for

the in situ treatment option because the material is still there, although it is contained.  The longer term

monitoring is the trade off for the other advantages of the in situ approach.

The in situ remediation selected for the Tar Ponds has minimal intrusive work at the site and limited

processing beyond its boundaries.  Because of this, there is very little opportunity to combine and

integrate cleanup processes for the Cooling Pond and Tar Ponds.  The permanent in situ option for the

Cooling Pond also has minimal external operations and this is a benefit compared to the ex situ options.

The in situ S/S treatment and site capping technology is the selected approach for the Tar Ponds

remediation.  Using a similar approach for the Cooling Pond offers a good opportunity to apply this

technology on a smaller scale and demonstrate the methodology.

The above discussions and the favourable ratings in section 5.2 indicate that the permanent in situ option

is the most acceptable solution for the Cooling Pond for the following reasons.

• It uses a proven technology that is adaptable to many contaminated sediment conditions.

• It requires very little set-up and space useage, no sediment excavation and no off-site disposal.

• Environmentally, it has good emissions control features and no separate water treatment

requirements;

• It is the least costly of the three permanent options;

• It is the most compatible with the selected cleanup of the Tar Ponds and Coke Ovens sites due to the

low intrusion and similar technology.

Based on the evaluation presented here Option 3, in situ S/S with capping, is the preferred option for the

demolition and disposal requirements for the Sysco Cooling Pond.
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5.4 Recommendations for Phase II
The following recommendations are made for the Phase II component of the project.

1. The option that should undergo detailed design for the demolition and disposal of the Sysco Cooling

Pond is in situ s/s as described in section 5.1.3.

2. In order to verify the Phase I assumptions and support the detailed design a sampling and analysis

program of the Sysco Cooling Pond contents should be conducted.  This should involve:

a) Chemical analysis of a composite sediment sample and a representative water sample (to

determine the contaminants and remediation requirements) as follows:

• Metal scan (+ mercury)

• PCB

• EPA 625 – semi volatiles

• Dioxins/furans

• Calorific value (except water)

b) Chemical analysis of the wood and fill comprising the Cooling Pond wall (to determine the nature

and condition of the material) as follows:

• PAH (leachate extraction)

c) Physical testing of sediment samples collected from throughout the pond and at varying depths

(to determine processing capability and remediation suitability) as follows:

• % solids (in situ)

• bulk density (in situ)

• grain size analysis

• magnetic content

• volatile emissions

3. Scheduling of the demolition and disposal operations should take advantage of the seasonal variations

in the pond water level minimizing the amount of water to be discharged, if any.

4. Water treatment options using existing nearby water treatment plants or a new mobile facility should

be evaluated to determine the most suitable one for the proposed in situ s/s treatment.  Factors such as

permitting, convenience, cost and capacity should be considered in this evaluation.
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5. There is a potential for seepage, leaking and infiltration of water into the Cooling Pond during

cleanup activities.  The in situ s/s option minimizes the potential by not removing the sediment, but as

a contingency water diversion by cut-offs, drainage, channelling or pumping wells should be

considered in the detailed design.
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