the respective areas of the site. Some additional vegetation will be planted
near the berms to enhance their noise screening ability.

More information on the noise impact assessment may be found in Vibration Assessment Limited,
1995. |
5.12 VECTOR CONTROL

The proposed waste stream does not include putrescible materials and thus bird and rodent problems
will not occur. As such, countermeasures for these nuisances are not warranted.

60 CONTROL SYSTEM OPERATION, MAINTENANCE, AND PERFORMANCE
MONITORING

6.1 OPERATION, INSPECTION, AND MAINTENANCE REQUIREMENTS

The various engineered systems that comprise the landfill design will require routine inspection and
maintenance to ensure their proper operation. The activities that will be carried out to operate, inspect,
and maintain various landfill components are documented in tabular format as follows:

" Table 4: Ground Water Collection Perimeter Drain and Underdrains
= Table 5: Ground Water Pumping Station

= Table 6: Leachate Collection System

" Table 7: Leachate Pumping Station

= Table 8: Hydraulic Control Layer

" Table 9: Gas Venting System

. Table 10: Final Cover

" Table 11: General Site Works

6.2 LEACHATE CONTROL SYSTEM PERFORMANCE MONITORING
A monitoring program has been developed to provide an understanding of the potential for leachate

generation, its composition, and the potential for its migration through the liner system both before
and after the operating period. This will be achieved through a number of monitoring activities, as
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presented in Table 12. All monitoring results will be compiled in the annual site monitoring report,
discussed further in Section 8.

The relevant highlights of this program are summarized below.

Atmospheric Conditions

Atmospheric conditions will be recorded daily at the on-site weather station. The site precipitation
record will be used in the interpretation of other monitoring results to provide a check on measured
leachate generation rates. Other measurements, such as wind speed and direction, will be used to help
plan daily landfilling activities, as noted in Sections 5.9 and 5.10.

Waste Receipt Data

Continuous waste receipt data will be collected by means of the scalehouse records. These can be
used to assist in review of leachate quality data.

Leachate Collection System

Leachate flows in the leachate collection system would be measured daily to document the amount of
leachate collected and discharged from the system. Flows will be measured at the leachate pumping
station.

Leachate levels in the landfill would be monitored quarterly within the existing phases. This
frequency would be reviewed after at least two years of operation. Levels will be measured within
selected leachate cleanouts, as well as at standpipes installed within the granular blanket between
adjacent lateral leachate collection pipes, shown in Figure 20 as Locations L1 through L6. The
standpipe locations will assist in determining if any appreciable leachate mounding exists between the
collector pipes, should leachate levels rise to the level of the pipes.

Leachate samples will be collected from the standpipes and from the collection system cleanouts on a
quarterly basis. Samples will also be collected from discharge points of the leachate collection
system initially on a monthly basis, (quarterly after two years). Leachate samples would be analyzed
for the leachate indicator parameters, support parameters, and organics scans identified through the
hydrogeologic impact analysis (Gartner Lee Limited 19952). This parameter list is the same as that
proposed for ground water monitoring beneath and around the site, discussed in Section 7.1.
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TABLE 12

LEACHATE CONTROL SYSTEM PERFORMANCE MONITORING

This program will be implemented sequentially as the development of the site progresses. The Short Term category
corresponds to the period during the operating life, prior to the hydraulic control layer being surcharged.

The Long Term category corresponds to the post closure period, once the hydraulic control is surcharged.

The following schedule examines each layer individually in terms of water quantity (levels and flow) and water quality

(chemistry).

— 14 pump infout locations around perimeter
— 6 sampler tubes placed at internal locations (as above)
Short Term
2 Fiow — visual observation, or pumpout volumes, at downhill perimeter ditch

Long Term
— at each of 14 pump infout locations as part of flushing cycle

Short Term
3 Quality - atdownhill perimeter ditch
— 2 sampler tubes at diffusion test pads
Long Term

— 14 pump in/out locations
— 6 sampler tubes placed at internal locations (as above)

Frequency
Atmospheric Conditions
Short and Long Term
— Temperature (min., mean, max.), precipitation, wind direction Daily
Waste — Records of scale—house receipts of waste types Continuous
Leachate Collection Layer
Short and Long Term ;
1 Levels - 6 Internal locations (centred between underdrains), 16 of 44 cleanouts Quarterly
— 2 Diffusion test pad locations (Short Term only) Quartery
2 Flow — Current Leachate Collection System discharge point Daily
3 Quality - Discharge point Quarterly
Hydraulic Control Layer
Short Term
1 Levels - visual observation at downhill perimeter ditch Monthly
— 2 sampler tubes at diffusion test pads
Long Term

Monthly for 2 years after
surcharge. Quarterly thereafter

Monthly or as needed

Annually or as determined by
performance testing

As needed when flowing

4 per year

Page 1 0f 2
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- Frequency
Ground Water Collection System / Vinemount Flow Zone
Short and Long Term
1 Levels — 13 perimeter cleanout locations
— 2 diffusion test pad locations (Short Term only) Quarterly
- Discharge, if pumping
2 Flow — Discharge, if pumping Monthly
3 Quality - 9 of 13 perimeter cleanout locations
— Discharge, if pumping Quarterly
— 2 diffusion test pad locations (Short Term only)
Primary and Secondary Liners
Short and Long Term
1 Levels - Calculated from levels recorded in leachate collection system,
hydraulic control layer, and ground water collection system (as above)
2 Flow — Calculated from above information
‘8 Quality Electrical Conductivity only at two diffusion test pads
— 3 levels per liner Quarterly
— 2 probes per level to provide reproducibility ( = 12 probes / location)

To avoid engineered perforations of the liner systems, which may become conduits for fluid movement
and/or localized liner failure, ground water monitors in the VFZ, UFZ, MFZ, and LFZ will be restricted

to the perimeter of the site. (That is, no ground water monitors will exist under the liner.)

Page 20f 2
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The results of the leachate sampling would be reviewed as they become available to determine if there
are any significant changes on leachate quality. The ground water quality monitoring program would
be adjusted to reflect any changes in leachate quality.

Hydraulic Control Layer

The monitoring of the hydraulic control layer will be carried out in two distinct phases. These
correspond to during the landfill operating period when the layer is unsaturated, and after closure
when the layer has been saturated and the hydraulic trap is operating.

During the operating period the hydraulic control layer will be monitored monthly for the presence of
leachate. This will occur via the monitoring chambers within the temporary berms, and through the
injection/extraction wells.

After closure, the water levels, quality, and flows during water replacement will be will be monitored
_ at the injection/extraction wells. Levels will be monitored monthly for the first two years after
saturation and then quarterly thereafter. Water level data will be compared to leachate level data,
which will allow determination of the effectiveness of the hydraulic trap.

Water quality in the layer will be analyzed quarterly for Parameter List A as defined for the ground
monitoring program discussed in Section 7.1. Water replacement within the layer will be triggered
based on the concentrations of various parameters relative to background water quality. This is
discussed in detail in the hydrogeologic impact assessment (Gartner Lee Limited, 1995a). Flow
quantity will be measured during the water replacement events.

Ground Water Collection System
Water levels and water quality will be monitored within the ground water collection system, as well as
flow quantities when pumping is occurring. These data will be used to assess whether water within

the system, and therefore water within the Vinemount Flow Zone, is being affected by the landfill.

Water levels and quality will be monitored quarterly within each of the 13 cleanouts located along the
perimeter perforated collection pipe. ~ Water quality analyses will be for the same parameters
identified in the general ground water monitoring program discussed in Section 7.1.

Flow records would be maintained monthly when the system is pumped.
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Primary and Secondary Liners

Flow gradients across the liner system can be calculated based on the head measurements already
discussed within the leachate collection system, the hydraulic control layer, and the ground water
collection system. This will be carried out both during and after the landfill operating period.

The actual migration of contaminants through the liner will also be monitored during the site
operating period at two diffusion test pad locations. Each location will be instrumented to provide
information along a vertical profile through the liner system, as follows:

- three electrical conductivity probes embedded within the primary and
secondary liner, with the probes within each liner situated above one another;

- a leachate collection system monitoring station situated over the location of
the conductivity probes;

- a sampling probe within the hydraulic control layer; and,

- a sampling probe beneath the secondary liner within the shallow bedrock.

Typical details through a test location are shown in Figure 21. Measurements will be taken quarterly
at each test pad. This will consist of leachate level and quality monitoring, liner conductivity probe
readings, observation for the presence of liquid within the hydraulic control layer, and, if needed,
sampling of any liquid, and shallow ground water level and quality monitoring.

This monitoring will be used to develop characteristic time—diffusion records. After 10 and 15 years,
respectively, the two test pads will be exhumed, the pore water in the clay extracted, and then
analysed for contaminant concentrations. Thus diffusion profiles for specific contaminants can be
developed and calibrated against the conductivity profiles developed in the field. In this way actual
predictions of diffusion can be made to assist in the monitoring and operation of the landfill control
systems.

The test pads will be situated at the eastern edge of Phase 1, and the north western edge of Phase 1.
These locations were chosen to allow collection of a relatively long data record during the operating
period, while still facilitating exhumation. Experience with conductivity probes at existing southern
Ontario landfills indicates that the probes can be expected to fail at some point beyond the 10 to 15
year timeframe. Therefore we believe that continued operation will not likely be possible beyond this
time.

6.3 GAS CONTROL SYSTEM PERFORMANCE MONITORING

This program is considered together with off—site gas monitoring, discussed in Section 7.3.
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70 ENVIRONMENTAL MONITORING

A program of ground water, surface water, combustible gas, and nuisance monitoring will be carried
out to confirm that the landfill operation is not impacting local residents or the surrounding
environment. The monitoring programs proposed will generally commence with the start—up of site
operations, and will continue after site closure for the duration of the contaminating lifespan.

7.1 GROUND WATER AND LEACHATE MONITORING PROGRAM

An extensive monitoring well network exists around the East Quarry presently, and, for the most part,
this will be utilized for future East Quarry monitoring. Table 13 summarizes the proposed ground
water monitoring program.

Presently there are 69 ground water monitors associated with the East Quarry, installed at 19 on-site
plus seven off—site locations. The monitors are installed in all hydrogeologic layers at most locations.
A large portion of these are associated with the monitoring program of the West Quarry Landfill.
These monitors will continue to be assessed to determine the success of the remediation of that
landfill's plume. They should continue to be monitored to determine the change in conditions against
which the proposed East Quarry landfill will also be assessed.

Further to the existing monitoring network, two additions to existing monitoring nests plus tWO new
monitoring nests are recommended. The additional monitors are required in the Lower Flow Zone
(LFZ) at location 60 and in the Vinemount Flow Zone (VFZ) at borehole location 49. Two of the six
monitoring nests are required off—site and downgradient of the quarry to the north (locations 64 and 65
shown on Figure 20). The off-site monitors would be installed prior to development of the landfill to
assess background water quality.

The proposed double liner system depends upon hydraulic control in the long term, and therefore itis
important to preserve the integrity of the liner. Therefore, the design avoids any perforations of the
liners due to installations such as maintenance holes, cleanouts or monitoring riser pipes. For: this
reason, monitors at locations 28, 29, 37, 38, 39, 40, 53, and 54, will be progressively decommissioned
prior to landfill construction in each phase. The only exception is the contingency M4 pumping well
and monitor 55. Pumping of the M4 well is an effective containment technique for collection of
impacted ground waters beneath the East Quarry, as proven by its operation to remediate West Quarry
Landfill impacts. We therefore consider that this installation should be maintained, along with the
adjacent ground water monitor 55. These well casings will be extended to the surface of the landfill
as it is being developed within a manhole chamber. Special precautions will be taken to ensure that
the liner system is adequately sealed around the chamber, as shown in the typical detail in Figure 22.
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TABLE 13

Ground Water Monitoring Program

‘WATER QUALITY MONITORING

Borehole
#

Eramosa
Dolostone

Vinemount
Flow Zone

Upper Flow
Zone

Mid Flow
Zone
(upper)

Mid Flow
Zone
(lower)

Lower
Flow Zone

Frequency (#/year)

Parameter List
A B

28 *
29 *
34
36
37
38
39
40
42
46
47
48
49
50
51
52
53
54 *
55
56
60
61
P1
PS5
P7
P8

* % % »

v
v
v
i

11}

v
"

new monitor

v
i
n
v

1l
i
m

New Monitoring Locations
Two off site monitoring nests north of the

East Quarry Landfill

New Monitor

.2

I I R i I I R E N R X Y Y Y'Y Y NS

4 2inyear 1

* ~ All monitors at this location to be decommissioned prior to construction of landfill in this phase.

Parameter list

List A:

List B:

General: pH, Conductivity, Alkalinity, Phenols, TKN, NH,—N, TOC

Major ions: Ca, Mg, Na, K, Cl, SO,, F, NO,~N, NO,—N, Br, PO,

Metals: Al, BA, BE, B, Cd, Cr, Co, Cu, Pb, Fe, Mn, Mo, Ni, Si, Sr, Ti, V, Zn
Organic Analysis: Misa Groups 16, 17, 18, 19, 20, and 22.

WATER LEVEL MONITORING

Frequency

Ground Water: Water Levels would be collected in all monitors four times per year to

correspond with the ground water quality monitoring. (Any new monitor will
be monitored monthly for the first 12 months after construction and well

development.

4 times per year

Page 10f 1
103

TAB-13.wk3 13-Dec-94 94-405



Quarterly monitoring, as outlined on Table 13, is recommended to monitor for landfill impacts during
the operational phase of the site. The monitoring program includes all monitors that currently exist
within the East Quarry and a number of monitors within the West Quarry Landfill site. Measurement
and sampling protocols would conform to the most current Ground Water Monitoring Program, as
amended from time to time by annual monitoring reports (and approved by the Regional MOEE
Director).

The program will include water level monitoring as well as water quality analyses. Water quality
analyses are focussed on the leachate indicator parameters identified through the hydrogeologic impact
analysis (Gartner Lee Limited 1995a), which include pH, conductivity, ammonia, fluoride, bromide,
calcium, potassium, sodium, TOC, phenol, benzene and toluene. In addition, a number of support
parameters provide a more complete understanding of the ground water or leachate quality. List Aon
Table 13 identifies which parameters are included. List B is a full organic scan which will be
undertaken at background locations (all monitors at location 51) and downgradient monitors (all
monitors at location 47).

The clean run—off collected from the completed surface of the landfill, or open parts of the quarry will
pass through sedimentation ponds into a detention pond. As identified in Section 4.4, a portion of this
water will be reinfiltrated into the ground water system via an infiltration pond or through risers
installed in the bedrock bottom of the pond. This water will have to be tested to ensure it meets
Ontario Drinking Water Objectives (ODWO). The infiltration pond would be tested monthly for
inorganic parameters (List A, Table 4) when sufficient water is present, and on an as needed basis,
depending upon rainfall events.

One of the key purposes of the ground water monitoring program is to ensure that no landfill-related
impacts are occurring within the local ground water regime. In this sense the results of the routine
monitoring are very important, because they may be used to identify the need for implementation of
contingency measures.

The identification of a well defined trigger mechanism that will signal the implementation of
contingency measures is inappropriate at the East Quarry because of the poor natural ground water
quality and because of expected changing background water quality. ~We therefore propose that a
series of ground water sampling events be reviewed together, and the presence of trends be used to
determine the need for contingency measures.

More detail regarding the rationale behind the ground water monitoring program, including the logic

sequence that is proposed for reviewing ground water chemistry is discussed in detail in the
hydrogeologic impact assessment (Gartner Lee Limited, 1995a). '
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7.2 SURFACE WATER MONITORING

The surface water monitoring program has been designed to meet the following objectives:

a) to assess whether the landfill is in compliance with the surface water quality
policies of the MOEE; and,
b) to evaluate the effectiveness of on—site sediment control measures.

Monitoring will be carried out at nine stations around the proposed landfill. The locations of the
stations are shown in Figure 23. The frequency of monitoring and field and analytical parameters are
summarized in Table 14.

The sampling stations include the following:

a) two background stations (T11, T12); '

b) two sampling stations at the outlet of each sediment pond (TSI, TS2);

<) two monitoring stations at the proposed outlet from the landfill (T3, T3A);
and,

d) three monitoring stations off-site (T21, T23, T28).

Stations T3 and T3A are at the present surface water outlet from the East Quarry. Drainage water
collected in the East Quarry is presently impacted by leachate-affected ground water from the West
Quarry Landfill. East Quarry drainage is prevented from discharging at location T3A and this water is
collected and pumped to the sanitary sewer. Monitoring at this station will continue until the West
Quiury Landfill effects have been remediated. No discharge of surface water from the proposed East
Quarry Landfill will be allowed until water quality at T3A meets the PWQO.

The three off—site monitoring stations would be monitored twice per year unless contamination is
detected at the landfill outlet at T3. At that time, monitoring at these downgradient stations and at T3
would be increased to monitor for potential impacts to Davis Creek.

Monitoring stations will be established at the outlets of the sedimentation ponds to monitor the
effectiveness of settling TSS (total suspended solids) and to confirm that the water quality is
acceptable for off—site discharge. ‘

As noted in Section 4.4, consideration will be given to infiltrating clean storm runoff into the ground
water system. Monitoring will be carried out to ensure that this water is of suitable quality for
infiltration and/or off—site release. Monthly monitoring will be carried out for inorganic parameters
(parameters in List C on Table 13).
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Table 14: Surface Water Monitoring Program

Table D-1: Sampling Frequency
Statlons April Feb-Apr Apr-May June June-Sep Aug Oct Oct-Dec
Dry Spring Freshet | Spring Rain Dry Summer Rain Dry Dry Fall Rain

T-3 C C+E C C+E C C C C
T-3A C C+E C C+E C C C C
T-11 C C+E C C+E C C C (o]
T-12 C C+E C C+E C C C C
T-21 D D

-T-23 D D
T-28 D D f
TS-1 B B B B
TS-2 B B B B

Note: List A (Field Parameters ), is included with each B, C, D and E list.

Table D-2: Parameter List

List A: Field Measurements

List B: Evaluation of Sediment Ponds

pH total suspended sediment
dissolved oxygen total phosphorus
| water temperature iron
conductivity copper (.001) - see note below
stream flow (or water level) lead (.001) chromium (.1)
zinc (.020) nickel (.025)
List C: Water Quality Evaluation (full) "
total suspended sediment PH and alkalinity BODS dissolved organic carbon "
hardness chloride sulphate nitrate
nitrite total ammonia calcium magnesium
un—ionized ammonia (calculated) total phosphorus (.030) sodium manganese
copper (.001) boron lead (.001) zinc (.020)
cadmium (.00045) mercury (.0002) nickel (.025) silver (.0001)
chromium (.1) iron (.3) selenium (.1) molybdenum (.010)
filtered total aluminum (.075) arsenic (.1) cobalt (.1) beryllium
total phenols (4AAP) (.001) vanadium
ListD:  Water Quality Evaluation List E: Trace Organic Compounds
(indicator parameters)

total suspended sediment Volatile organic scan
pH and alkalinity Base/neutral extractables
total ammonia Acid extractables
boron Chlorophenols
chromium (.1)
nickel (.025)
phenols
conductivity
chloride

Note:  Number in parenthesis is the minimum detection limit (in mg/L) which must be obtained in all cases. If it is not

possible to achieve the stated detection limit then the lowest possible detection limit should be obtained.
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The monitoring program will be routinely reviewed both during and after the landfill operating period,
and revised as necessary based on monitoring results. More detail on the surface water monitoring
program is presented in O'Neill Environmental, 1995.

7.3 LANDFILL GAS MONITORING PROGRAM

As discussed in Section 2.3, low levels of combustible gases will likely be produced within the
landfill. The landfill design incorporates features that will promote the venting of combustible gases
to the atmosphere and limit the off—site migration of gases through the subsurface. The gas control
measures are discussed in Section 4.5.

To monitor the effectiveness of the design, gas monitors would be installed in the Eramosa bedrock in
the buffer at approximately 200 m intervals around the circumference of the landfill. These locations
would be placed in between the landfill and adjacent developed properties. The monitoring program is
presented on Table 15. '

Combustible gas concentrations will be measured weekly during the first two winters of operation of a
landfill phase, and monthly during the summer. If gas has not been detected off—site after two years,
the monitoring will be reduced to monthly during the winter and once during the summer.

Gas monitors would be installed within the waste in each phase of the landfill as it is completed, to
assess methane gas production. They would be monitored monthly for gas pressure and methane
concentration for the first two winters, and once during the summer. The long term monitoring
frequency would be adjusted on the basis of the results after these two years.

At the West Quarry Landfill, it is known that combustible gases vary in their composition. For
example, the gases have varying degrees of methane and hydrogen. Knowledge of the gas
composition is necessary to allow calibration of the routine combustible gas monitoring. Quarterly
samples of the primary gas constituents (O, CO2, H, N>, and CH.,) will therefore be collected and
analyzed from each completed phase of the landfill, within the first year of completion of the landfill
phase.

Monitoring carried out within similar wastes at the West Quarry Landfill has indicated that the
proposed waste stream will not produce any significant levels of non-methane organic
compounds(NMOCs). As such, we consider that monitoring for NMOGC:s is unwarranted at the East
Quarry Landfill.

Information regarding the rationale behind the gas monitoring program is presented in the
hydrogeologic impact assessment (Gartner Lee Limited, 19952). Information on the NMOC
monitoring carried out at the West Quarry Landfill is presented in CJB Air Quality Management,
1995. '
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7.4 NOISE, DUST, AND ODOUR MONITORING

7.4.1 Noise Monitoring

Noise monitoring will consist of yearly measurements of noise levels produced by landfill
construction equipment. Monitoring will be carried out according to the protocols defined in MOEE,
1978.

Any nuisance effects from noise will also be dealt with through a formal complaint process developed
in consultation with community representatives and MOEE staff. Complaints related to nuisances
will be individually investigated by landfill staff, and appropriate remedial measures taken as
necessary. Detailed records will be kept of complaints and responses.

7.4.2 Dust Monitoring

Sampling and analysis for suspended particulate matter will be conducted annually during the
operating period of the landfill. This monitoring will consist of the following:

a) Sampling will be carried out over a 31 day period once per year, during the
summer. Samples will be collected every six days during this period,
although some variations may occur due to practical considerations such as
interruption of landfill operations or the temporary unavailability of samplers.

b) Samples will be taken at three locations simultaneously:

i) west of the East Quarry, on the west side of 1st Road West
(considered to be the 'upwind' sample);

ii) east of the East Quarry, on the west side of Highway 20
(considered to be the ‘downwind' sample); and,

iii) at a residence nearby the East Quarry (as yet undetermined).

c) Sampling will be carried out using standard Hi-vol samplers and methods
routinely used by the MOEE in their own suspended particulate monitoring.

d) Any nuisance effects from dust will be dealt with through a formal complaint
process.

The monitoring program may be discontinued if joiﬁtly considered appropriate by Taro and the

MOEE. This would occur, for example, due to a sufficiently long record of data showing no dust
effects from the landfill.
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7.4.3 Odour Monitoring

Odour-related nuisance effects will be dealt with through a formal complaint process. We consider
that potential for odour problems is minimal, and thus that routine odour monitoring is not warranted.

8.0 REPORTING
Documentation and reporting of site operations and monitoring activities will be carried out routinely
during both the operating life of the landfill as well as after landfill closure.
Records will routinely be kept of the following:
a) waste control activities, including waste tonnages received and any special

occurrences such as rejected waste loads;
b) quantities of clean fill imported to the site;

c) results of quality assurance testing carried out to assess the suitability of
imported soils;

d) complete records of the construction and quality assurance testing for new
stages of the landfill liner and other control systems;

e) inspection and maintenance logs;

) operations logs for various control systems;

g) logs from the on—site weather station;

h) any complaints that were registered against the landfill and the action taken
to deal with the complaints; and,

i) surface watet, ground water, and gas monitoring results.

These records will be summarized into an annual report submitted to the MOEE. We anticipate that
the actual format and content of the annual reports will be determined at a future stage in consultation
with the MOEE.

Taro intends on encouraging the continued involvement of the local community through an on—going
community liaison committee. As such, the routine operating records would be provided to the
committee for review as well as the MOEE.
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Should interest exist, copies of the annual reports will be made available to the local community. For
example, copies of the annual report can be kept on file at the local community library, and would
also be available for public review at the site office.

9.0 CONTINGENCIES

The proposed design and operations concept incorporates engineered systems to control leachate, gas,
and nuisance effects. Although these are fully expected to function as planned, we recognize that
potential exists for unexpected occurrences. As such, contingency plans have been developed to deal
with these potential occurrences.

We consider that the most important contingencies are those related to leachate and gas control, and
these are dealt with herein. The mitigation of nuisance effects such as noise, dust, and odour can be
dealt with through modification of landfill operating practices, and thus no distinct contingencies have
been developed for these.

The design of the leachate control system includes several redundant features which were discussed in
Sections 4.3.3 and 4.3.4. An example of this is the ability to collect leachate through the perforated
piping system or leachate cleanouts in addition to the granular blanket. We have defined
contingencies to be those actions that would be taken in the unexpected event that both a primary
system and built in redundancies are ineffective. For leachate control, the contingencies relate
primarily to the presence of a double liner system, and a predictable hydrogeologic setting that is
conducive to ground water pumping. We note that of the techniques proposed as contingencies, such
as ground water recovery, are presently being demonstrated at Taro's adjacent West Quarry Landfill.
The contingency plans related to leachate control are presented in tabular format in Tables 16 and 17.

The gas contingencies rely primarily on the flexibility of the gas control system to be retrofitted to
provide active control. These are presented in ’I_'able 18.

Each table identifies scenarios for unexpected occurrences, indicators for each scenario, and the
contingencies available. .

Contingencies related to leachate mariagement are also discussed in Gartner Lee Limited, 1995a and
O'Neill Environmental, 1995.
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10.0 SITE CLOSURE AND END USE

10.1 CLOSURE ACTIVITIES

Following the completion of landfilling operations the site will be closed so that the wastes, leachate,
and landfill gas does not impact the environment or public health and safety in the future. Closure
activities will generally consist of the following: ' '

a) construction of a final cover on the wastes (progressively as the site is filled);

b) continued operation of the leachate collection system to maintain minimal
head on the primary liner;

c) continued saturation of the hydraulic control layer to maintain an inward flow
across the primary liner,

d) monitoring of hydraulic control layer water and it's replacement as necessary;

e) continued operation of the gas venting system;

) a program of continued maintenance, monitoring, and reporting; and,

g) commitment of financial assurances to ensure that sufficient funds exist for

the long—term care of the site.

The various control systems will be operated and maintained until the wastes can no longer adversely
affect the environment. The length of time for which these activities will be carried on will be
determined by the MOEE based on routine term monitoring of the site. The long term operating,
maintenance, and monitoring activities are presented in Sections 6 and 7 of this document. The
contingencies outlined in Section 9 will also be available for the duration of the long—term care period.

10.2 END USE PLANNING

Taro has committed to negotiating an end use plan with the community. However, the Study Group
have indicated that it is premature to begin these discussions at this time. This is a reasonable
approach given that the character of the community, and its needs, are evolving as the area continues
to develop. Taro's proposal, therefore, does not include a specific end use plan, but it provides
flexibility to adopt a variety of end uses that could be considered by the community. An open space
recreational end use concept is one of the options which we believe is compatible with the current
design, and is likely to be considered as an alternative by the community.

Regulatory approval for site end use is currently granted under Section 46 of the Environmental

Protection Act. According to the Act, approval can occur only after the site is closed and is at the
discretion of the Minister of the MOEE.
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10.3 CONTINGENCIES FOR PREMATURE LANDFILL CLOSURE

The planned landfill operating period is 20 years, and Taro considers that the landfill operation will be
viable for that length of time. It is, however, prudent to consider the actions that would be required to
close the site in an environmentally sound manner if operations ceased prior to the end of the planned
operating period.

We believe that one of the most important considerations is to ensure that leachate control is
maintained in the long—term. The key requirement in this regard is the presence of a continuous
leachate collection system, liner system, and hydraulic control layer across the base and on the side
slopes of the site. This is necessary to permit the saturation of the hydraulic control layer for the long
term.

If closure were to occur prior to the completion of liner construction in all areas, the main goal would
be to complete construction of the liner system and cover so that the wastes would be completely
enclosed, and that all main leachate control functions could be carried out. This would involve the
following:

a) Some wastes would possibly be relocated to provide a final contour that is
acceptable visually and adequately sheds runoff.

b) A continuous permanent earth berm would be constructed around the exposed
perimeter of the wastes landfilled to that point in time. These berms would
be joined to the existing base side slopes.

c) The liner system, including the hydraulic control layer, would be constructed
against these berms and joined to the liner on previously existing slopes.

d) The various controls associated with the liner system, such as the
injection/extraction wells, would be constructed within the new liner system.
If closure had to occur prior to Phase 4, then a new location would be chosen
for the permanent leachate and ground water pumping stations (i.e., at the
low point of reduced landfill).

e) Other associated works could be relocated as necessary, including the water

main that would supply the injection wells, and a leachate sewer to serve the
pumping station, if it had been relocated.
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19 The final cover would be constructed over the wastes and keyed into the liner
system, as per the overall design concept.

We consider that all other essential functions, such as gas controls, and monitoring facilities, could be
relocated accordingly.

11.0 FINANCIAL ASSURANCES

Taro is currently in the process of negotiating draft terms and conditions for the site's Certificate of -
Approval with the community. One of the topics addressed in these negotiations is financial
assurances. Once these discussions are concluded Taro will be in a position to present the details of
the financial assurances that will be provided.

In general, financial assurances will be established by Taro to provide funds, if necessary, for the
following:

a) carrying out the requirements of the site's Certificate of Approval;

b) the provision of alternate water supplies to area residents which become
contaminated due to landfill-related impacts; and, _

©) remediating any adverse environmental effects related to the landfill, either

during or after the site's operating period.

The financial assurances will be provided in the form of irrevocable letters of credit from a chartered
bank, or as direct cash payments to the Minister of Finance.

~ Report Prepared By:
GARTNER/LEE LI
a

Mark Sungaila, M.A.Sc.,P.Erg.
Senior Environmental Engineer
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Berm:

Biofouling:

Buffer:

Buffer Zone:

Certificate of
Approval (C of A):

Chemical Precipitation:

Clean Fill:

13.0 GLOSSARY OF TERMS

An earth barrier used as a mitigative measure against visual and noise impacts or to
contain liquids.

The blockage of landfill drainage systems due to the growth of organic matter,
created by microorganisms which feed on the organic fraction of the waste.

In a land use content, a buffer can be:

1. a space; or

2. a feature; or

3. a land use; or

4, any combination of the above, interposed between two conflicting land uses

for the purpose of reducing or eliminating the adverse effects of one land
use upon the other. A buffer may be open space, where distance alone is
relied upon to produce the desired results, or it may be a berm, wall, fence,
or other structure or plantings, or other land use different from the two
conflicting ones, but compatible with both.

In a landfill context, the area between the edge of the waste and property boundary,
established to provide space for remedial measures, for the reduction or elimination
of adverse environmental impact, and for monitoring.

A Provincial Certificate of Approval is required under Part V, Section 27 of the
Environmental Protection Act to establish a waste management system or a waste
disposal site. This is the licence granted by the regulating agency which permits the
operation of the landfill by the applicant or its agents. In Ontario, Certificates of
Approval are granted by the Ontario Ministry of the Environment and Energy
(MOEE). The Certificates often specify numerous conditions which must be obeyed
in order to retain approval to operate the landfill or waste processing facilities. A
Certificate of Approval is required before a waste disposal management system or a
waste disposal site can be used, operated, established, altered, enlarged or extended.

The process where certain minerals, dissolved in the leachate, may solidify within a
landfill drainage system.

Is not defined, nor regulated by the Ontario Ministry of Environment and Energy.

Taro defines clean fill as fill that, when tested by the U.S. EPA Distilled Water
Leachate Test, meets Ontario Drinking Water Objectives.
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Concentration:

Contaminant:

Contaminant
Aftenuation
Zone (CAZ):

Contaminated Soil:

Contingency Measures:

The relative fraction of one substance in another, normally expressed in weight
percent, mass percent, volume percent, weight per volume, or as mass per volume.

A compound, element or physical parameter usually resulting from human activity or
found naturally at elevated concentrations, that have or may have a harmful effect on
public health or the environment.

The MOEE's Reasonable Use Policy deals with situations where a proponent cannot
practically prevent impairment of a neighbour's ground water quality. Through
negotiation between the proponent and the neighbour, a Contaminant Attenuation
Zone (CAZ) may be designated on the neighbouring property. As such, the neighbour
formally recognizes that the ground water beneath his or her property may not be
suitable for certain purposes (e.g. drinking). The agreement is often registered on the
title to the neighbour's property.

A soil which does not meet the standard for the proposed use of the soil according to
Ministry of the Environment and Energy guidelines. Guidelines, based on the extent
of exposure of humans to the soil, outline maximum allowable concentrations of
various chemicals. Soils are categorized as having agricultural, residential or
industrial purposes on the basis of soil test results.

In Ontario, contaminated soil is regulated by the Ministry of the Environment and
Energy based on three categories. Each category allows certain concentrations of
contaminants in the soil according to the proposed use of the land. The categories
are:

a) Soil used for agricultural purposes,
b) Soil used for residential purposes, and
c) Soil used for industrial purposes.

When land use is changed from one category to another, soil that does not meet the
standard for the proposed use is considered contaminated and must be treated or
removed. The soil is tested and compared to MOEE guidelines for concentrations of
chemicals allowed in each category. The MOEE categories are generally based on
the extent of exposure of humans to the soil. The soil must also meet the non—
hazardous waste criteria and the landfilling of the soil requires that the final plan for
the landfill will provide adequate cover to prevent human contact with the
contaminated soil.

These are the planned measures employed in case unforeseen problems with the
operation of the landfill occur.
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Degradation:

Design Capacity:

Disposal:

Dust:

Environment:

Facility:

Final Cover:

Gas Collection System:

Gas Monitor:

The lowering of the quality or value of a substance or object, usually air or water
quality.

The maximum amount of waste that is planned to be disposed of at a landfill site.

The MOEE definition of disposal is the discharge, deposit, injection, dumping,
filling or placing of solid waste into or on any land or water.

Fine grain particles light enough to be suspended in air.

The definition of "environment” in the Environmental Assessment (EA) Act which
includes technical, natural, social, economic, and cultural factors, and their
interrelationships, is as follows:

"Environment", means:

i) air, land, or water;

ii) plant and animal life, including man;

iii) the social, economic and cultural conditions that influence the life of man or a
community;

iv) any building, structure, machine or other device or thing made by man;

v) any solid, liquid, gas, odour, heat, sound, vibration or radiation resulting directly
or indirectly from the activities or man; or

vi) any part or combination of the foregoing and the interrelationship between any
two or more of them.

In this context, a solid waste disposal facility such as a landfill site.

A cap constructed over the completed surface of a landfill, usually composed of soil,
but sometimes also incorporating synthetic membranes. The cover serves several
purposes including: a physical barrier to prevent contact with buried wastes,
reducing the infiltration of rain into the waste (to limit the production of leachate)
and controlling the escape of any gases into the atmosphere. Another aspect in
designing the final cover is to make it compatible within the ultimate end-use of the
site.

An engineered system to contain and collect landfill gas for safe dissipation, and/or
energy recovery. It is commonly constructed of a combination of coarse gravel
layers, wells, pipes and/or pumps. ’

An instrument used to detect the presence and or concentration of gas. Gas monitors

at landfill sites typically consist of a perforated pipe installed into a borehole above
the water table. Ground water monitors can, in some cases, be used as gas monitors.

123 (1ra1220ms/94413/1294)



Gas Vents:

Generator:
Ground Water:
Ground Water

Collection
System:

Ground Water
Monitor:

Grout Curtain:

Hazardous Waste:

Engineered works designed to promote the free venting of subsurface gases to the
atmosphere. Gas vents at landfill sites often consist of trenches excavated down to
the water table and backfilled with coarse gravel. -

Any person, or corporation, who, by virtue of ownership, management, operation or
control causes or allows to be caused, the creation or storage of wastes.

Includes all subsurface water, both above and below the water table. -

An engineered system to control and/or collect ground water in and around a landfill.
It is usually designed to collect water by gravity flow, and is usually constructed
using a combination of wells, coarse drainage layers, pipes and/or pumps. It is
commonly used to control ground water during landfill construction or as an adjunct
to gas/leachate collection systems. A secondary function may be to provide a back—
up (contingency) to the leachate collection system and liner by collecting any
leachate that unexpectedly leaks through. Such a system may also be retrofitted to a
site to collect leachate—affected ground water.

An instrument used to measure the elevation of and sample ground water. These
often consist of a perforated pipe installed within a drilled borehole. Clean coarse
sand is packed within the borehole in the zone where the pipe is perforated, to
minimize the entry of soil particles into the pipe. The borehole above the perforated
zone is typically sealed with low-permeability material to prevent surface water
flowing into the borehole.

A ground water flow barrier constructed by drilling a series of closely-spaced
boreholes into soil or rock followed by injection of cement under pressure into the
boreholes. The cement flows into pore spaces in the soil or into rock fractures and
thus blocks ground water flow pathways.

Is defined by the Ministry of the Environment and Energy in Environmental
Protection Act Regulation 347. The definition of hazardous wastes includes waste
such as corrosive waste, reactive waste, a wide range of listed hazardous chemical
and pathological waste, all of which are hazardous regardless of concentration.
Other wastes are defined in Regulation 347 as hazardous at certain concentrations.
The second category includes waste containing specified limits of chemicals such as
arsenic, fluoride, DDT and lead. Many contaminants are found in low levels of
concentration and become hazardous at higher levels of concentration. Taro will not
accept these hazardous wastes. '
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- Hydraulic Conductivity:

Impermeable:

Infiltration:

Land Use:

Landfilling:

Leachate:

Leachate Collection
System:

Leachate Monitoring

System:

Leachate Recirculation:

Leachate Treatment
System:

Methane Gas:

MOE:

The hydraulic conductivity is a constant which describes the rate of movement of
ground water through soil or rock. For example, the lower the hydraulic
conductivity, the lower the amount of water will be conducted.

A characteristic of a substance such as clay or plastic, which means it severely limits
the passage or movement of fluids, such as water, through it.

The flow of water downward from the land surface into and through the upper soil
layers.

Any existing or proposed activity, structure, service, facility or natural feature, either
at, above or below grade.

The disposal of waste by deposit, under controlled conditions, on land, including
compaction of the waste into a cell and covering the waste with cover materials at
regular intervals.

The liquid that has infiltrated through solid waste, and has dissolved soluble
components from the waste.

An engineered system to control and collect leachate within a landfill. It is usually
constructed of a combination of wells, coarse drainage layers, pipes and/or pumps.

A system of strategically placed wells or other measuring devices for scrutinizing
and assessing qualitatively the movement of leachate off-site and its effect on
adjacent ground and surface water resources.

A leachate management practice sometimes used at landfill sites to temporarily
store the leachate within the wastes. It involves collecting leachate that flows
out of wastes and conveying it back into the waste mass. Leachate recirculation
generally cannot be carried on for long periods of time since the quantity of leachate
being handled continually increases due to conversion of infiltration to leachate.

An engineered system to improve the quality of leachate or leachate — impacted
waters by physical and chemical processes. Pre-treatment refers to partial
improvement in quality prior to some other form of treatment or disposal.

An odourless, colourless, combustible and potentially explosive gas that is lighter
than air, produced as a by-product of the process of decomposition of organic

wastes.

The Ontario Ministry of the Environment (before March 1993).
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MOEE:

Monitoring:

Non-Methane Organic
Compounds (NMOCs):

Non—-putrescible Waste:

Off-Site:
On-Site:
Ontario Drinking

Water Objectives
(ODWQOs):

Organic / Organic
Material:

Permeable Material:

Provincial Water
Quality Objectives
(PWQOs):

Putrescible:

The Ontario Ministry of Environment and Energy (after March 1993).

Regular or spontaneous procedures used to methodically inspect and collect data on
the performance of a landfill site relating to environmental quality (i.e., air, leachate,
gas, ground or surface water, etc.).

A general term applied to a group of volatile chemical compounds often present in
low concentrations in landfill gas. Typical NMOCs contained within landfill gas
include hydrocarbon gases such as benzene. The presence or absence of these
compounds in landfill gas is heavily dependent upon the composition of the wastes in
the landfill.

Material that does not undergo significant organic decomposition or decomposes
extremely slowly.

In a landfill context, off-site means beyond the property boundaries.
In a landfill context, on—site means within the property boundaries.

A set of criteria designed for the protection of public health, and represent a
minimum level of water quality that the Ministry strives to maintain in ground water
in Ontario. These criteria are described and defined in and MOEE document entitled
Water Management — Goals, Policies, Objectives and Implementation Procedures of
the Ministry of the Environment, November 1978 (revised May 1984).

Chemical substances comprised mainly of carbon. May have its origin in animal or
plant life, coal, petroleum, or laboratory synthesis.

A porous substance which allows the passage, or movement of fluids through it.
Generally used to refer to soils or rock within a relatively high hydraulic conductivity
(i.e., sandy soils). '

A set of criteria designed for the protection of aquatic life and recreation in and on
the water. They represent a desirable level of water quality that the Ministry
strives to maintain in surface waters of the Province. These criteria are described
and defined in and MOEE document entitled Water Management — Goals, Policies,

Objectives_and Implementation Procedures of the Ministry of the Environment,
November 1978 (revised May 1984).

Material that undergoes significant decomposition, typically food or kitchen waste.
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Reasonable Use
Policy (RUP):

Refuse:

Regulation:

Remedial Action:

Residual Waste:

Runoff:

Siltation:

Surface Water:

Waste Disposal Site:

The Reasonable Use Policy is aimed at ensuring that a proponent's undertaking does
not impair the ‘reasonable use' of ground water on neighbouring properties. It sets
limits to the level of ground water impact that can occur at the proponent's site
property boundaries. The policy is described in detail in a document entitled The
Incorporation of the Reasonable Use Concept into the Ground Water Management

Activities of the Ministry of the Environment, Ontario Minis f the Environment

Water Resources Branch, September 1986.

All solid materials which are discardéd as useless.

A specific law that legally applies in all relevant situations.

Corrective action taken to clean—up or remedy a spill, an uncontrolled discharge of a
contaminant, or a breach in a facility or its operations, in order to minimize the

consequent threat to public health and the environment.

The waste that is left after practical waste reduction, reuse and recycling measures
have been completed.

The water leaving a drainage area; the water running across the land surface.

The gradual clogging of a landfill drainage layer due to fine particles being carried in
from the waste with the movement of leachate.

Water that is derived from rainfall ranoff, snow melt and ground water discharge
which occurs at the earth's surface (e.g., ponds, streams, rivers, lakes).

Includes the fill area and the buffer area. Also referred to as a landfilling site.
Means any land, building or structure in which, waste is deposited or processed
including any machinery or equipment or operation required for treatment or disposal
of waste (Environmental Protection Act).
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Ministry of the Environment and Ministére de I'Environnement et de ; »’ )

Climate Change I’Action en matiére de changement y ®
Operations Division climatique ’a

Floor 12A Division des Opérations D O nta rl O
2 St Clair Ave W Etage 12A

Toronto ON M4V 1L5 2 ay St Clair O

Fax: (416) 314-8452 Toronto ON M4V 1L5

Telephone: (416) 314-7150 Télécopieur : (416) 314-8452

Téléphone : (416) 314-7150

March 6, 2015

Todd Moser, President and CEO
Revolution Landfill Acquisition GP Inc.
1100 Burloak Drive, Suite 200
Toronto, Ontario

L7L 6B2

Dear Mr. Moser:

Re: Notification of Change of Ownership
MOE Reference Number 6809-9UAS3C

The Ministry of the Environment (the "Ministry") acknowledges receipt of your letter dated
February 25, 2015 requesting a change in company ownership:

FROM: Newalta Corporation

TO: Revolution Landfill Acquisition GP Inc.
Business/Facility Name: Revolution Landfill LP

By this letter, the Ministry advises you that your notification of change in company ownership
has been registered in our records for the following Approval(s):

[Approval(s) — Project type: Waste]:

A100140
A181008
A130404
A100143

The Ministry will not be providing you with an amended approval(s) to reflect the change in
company ownership. Therefore, this letter must be appended to its corresponding approval(s).

The ownership change will be included in any future amended approval(s).

If you have any questions regarding the above, please contact me at the above phone number.

Page 1



Yours truly,
d”*’%

Vivian Tsapas
Application Processor

cc: Craig Hiebert, Newalta Corporation

File Storage Number: 100140; 181008; 130404
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Ministry of the Environment
Operations Division

1st Floor

135 3t Clair Ave W

Toronto ON M4V 1P5

Fax: (416) 314-8452
Telephane: {416) 212-3711

January 26, 2016

Ministére de I'Envirennement
Division des Opérations

ler étage -

135 av St Clair O

Toronto ON M4V 1P5
Télécopieur : (416} 314-8452
Téléphone : {416) 212-3711

Todd Moser, President and CEQO
Revolution Landfill Acquisition GP Inc.

1100 Burloak Dr, Suite 200

Burlington, Ontario
L7L 6B2

Dear Sir:

Re: Financial Assurance for Approval No. A181008

Project Type: Waste Disposal Sites

Renewal Certificate

l"‘}_
»r> .
2 Ontario

We acknowledge receipt of Renewal Certificate for Bond No. M216183, dated November 20,
2015, from Ace Ina Insurance Company, in the amount of $10,955,237.00, extending the term
from October 29, 2015 to October 29, 2016. This renewal will be forwarded to our Business and

Fiscal Planning Branch.

If you have any questions regarding the above, please contact Vivian Tsapas at the above phone

number.

Yours truly,

Supervisor, Application Assessment Unit

¢: District Manager, MOECC Hamilton - District
Richard Brown, MOECC, Business and Fiscal Planning Branch
Mary Ouroumis, MOECC, Environmental Approvals Access and Service Integration Branch




terrapure

November 23, 2015

The Director

Ontario Ministry of the Environment and Climate Change
Environmental Approvals Access & Service Integration Branch
2 St. Clair Avenue West, 12" Floor

Toronto, Ontario

MaV 1L5

RE: Revolution Landfill Acquisition GP inc. Renewal Bonds

Dear Sir / Madam:

Please find enclosed Renewal Certificate Bond No. M216183 in the amount of
$10,955,237.00 for our Landfili ( ECA No. A181008 ) located at 65 Green Mountain
Road in Stoney Creek, Ontario.

Alst “enclosed “is ~ Rehewal Certificate Bond No M217662 in the amount of -

$3,578,733.00 for our closed Landfill { ECA No. A130404 ) located at 341 First Road
West in Hamilton, Ontario.

Should you have any questions or require any additional information, please do not
hesitate to contact me at 905-315-2225.

Yours truly,

Brad Bodo
EHS Manager

Terranure Environmental, 1100 Burloak Drive, Suite 500, Burlington, ON L7L 682 terrapureeny.com

Terrapure Environmental is a registered business name of Revolution Landfilf LP



COMPANY AND BOND NO:

NAME OF PRINCIPAL;

OBLIGEE:

TYPE OF BOND:

AMOUNT:

TERM: FROM:
TO:

ACE INA INSURANCE

1400-25 York Street, Toronto, Ontario M5J 2V5

RENEWAL CERTIFICATE

ACE INA INSURANCE
Bond No. M216183

Revolution Eandfill Acquisition GP Inc.
MINISTER OF ENVIRONMENT ONTARIO
Environment Protection Act Bond
$10,955,237.00

29th day of October, 2015
29th day of October, 2016

IN CONSIDERATION OF THE PAYMENT OF THE PREMIUM STIPULATED HEREIN, THE
ABOVE NUMBERED BOND IS HEREBY CONTINUED FOR THE FURTHER PERIOD STATED
ABOVE, SUBJECT TO ALL THE AGREEMENTS, PROVISIONS AND CONDITIONS OF THE SAID

" BOND'AS'WELLAS THOSE OF ANY ENDORSEMENT THEREOF,PROVIDED ALWAYS THAT e

THE LIABILITY OF THE SURETY COMPANY UNDER THE SAID BOND AND THE
CONTINUATIONS THEREOF SHALL NOT BE CUMULATIVE, AND THAT THIS CERTIFICATE
SHALL NOT BE VALID UNLESS COUNTERSIGNED BY A DULY AUTHORIZED
REPRESENTATIVE OF THE SURETY COMPANY.

SIGNED AND SEALED THIS 20th DAY OF November, 2015

ACE INA INSURANCE

T A s

e m(:zﬁ/ JAN[CEOEHM R
AUTHORIZED AGENT OR ATT ORNEY IN-FACT
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January 19, 1995 GLL 94-407

Taro Aggregates Ltd.

65 Green Mountain Road
Stoney Creek, Ontario
L8J 1X5

Attention: Mr. John Fisher
General Manager

Dear Mr. Fisher:

Re: T nyironmen nt_—

Characterization Report

We are please to provide you with the Waste and Leachate Characterization Report for the
proposed East Quarry Landfill. This report is a supporting technical document to the Taro
East Quarry Environmental Assessment.

We hope that this report meets with your approval. If you have any questions, please
contact us.

Yours very truly,
GARTNER LEE LIMITED

P.C. Murray, P.Eng.
Consulting Engineer
Principal

HM:mm
Attach.






EXECUTIVE SUMMARY

——__—___——_—_——-—-————'——__—_——-—_=_———_——'——__'__———_————

Taro Aggregates Ltd. (Taro) operates the West Quarry Landfill, located in Stoney Creek, Ontario.
The site is nearing it's design capacity and Taro wishes to continue the landfilling business in its
adjacent East Quarry. This report is a supporting technical document to the East Quarry
Environmental Assessment.

The Ministry of Environment and Energy (MOEE) Policy No. 14-15 Egggmm_liagmms_al
Landfills that Receive Municipal and Non Hazardous Wastes requires that a landfill proponent

demonstrate that the engineered systems necessary to control leachate can be maintained for at least as
long as the leachate would cause unacceptable impacts on the surrounding environment. In other
terms, the service life of the engineered systems must exceed the contaminating lifespan of the
leachate.

In support of the East Quarry Environmental Assessment, the objective of this report is to determine
the contaminating lifespan of the proposed East Quarry landfill.

The existing West Quarry Landfill, currently accepts non-hazardous solid industrial wastes as defined
by the MOEE Regulation 347. The proposed East Quarry Landfill will accept a waste stream within
these same guidelines. Therefore, the West Quarry Landfill was used to make predictions about the
types of waste and leachate that will likely exist in the East Quarry Landfill.

The West Quarry Landfill waste was characterized using data from bulk analyses of recently tested
waste as well as historic bulk analyses and leach tests. The chemical information collected through
these analyses correlates well with the parameters found in the existing West Quarry Landfill
leachate. This characterization was then reviewed to discount any wastes that will not be accepted in

the East Quarry Landfill.

Through their experiences in the West Quarry Landfill, Taro has decided not to accept certain wastes
that were historically accepted in the West Quarry Landfill. For example, certain wastes that resulted
in high concentrations of chloride in the leachate. Therefore, the East Quarry Landfill leachate
composition was determined by mathematically altering the West Quarry Landfill leachate to remove
the effect of these wastes. This theoretical leachate is similar to the West Quarry Landfill leachate
that exists in areas with limited amounts of the waste that will be excluded.

The West Quarry Landfill leachate data was compared to leachate data for the Brow Landfill, a
landfill that has accepted only non-hazardous solid industrial wastes. Although the Brow has
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- historically accepted a much broader range of industrial wastes, the leachates from the two landfills
were similar. This would indicate that changes in the waste stream, within the Regulation 347
‘guidelines, will not likely cause a significant change in the leachate composition.

The predicted East Quarry Landfill leachate composition was then compared to the background water
quality and the MOEE's Reasonable Use Policy limits. This comparison was used to determine the
critical contaminants expected in the East Quarry Landfill leachate. These are compounds that could
potentially exceed the Reasonable Use Policy limits at the property boundary if not contained in the
landfill. Fluoride and sodium are expected to be the critical contaminants in the East Quarry Landfill

leachate.

The contaminating lifespan was then calculated for both fluoride and sodium based on the information
discussed above. The predicted contaminating lifespan is estimated to be in the range of 200 to 300
years. This range is similar to that reported in the literature available on contaminating lifespan in
landfills.
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PROPOSED EAST QUARRY LANDFILL
Waste and Leachate Characterization Report

;

1.0 INTRODUCTION

11 BACKGROUND

Taro Aggregates Ltd. (Taro) operates the West Quarry Landfill, located in Stoney Creek, Ontario.
The site is nearing it's design capacity and Taro wishes to continue the landfilling business in its
adjacent East Quarry. This report is a supporting technical document to the East Quarry
Environmental Assessment.

When rainwater percolates through landfills, a liquid called "leachate" is produced. In most cases this
leachate must be controlled by engineered systems (for example covers, liners and leachate collection
systems). While engineered systems can be maintained and, to some extent, repaired and replaced,
they do have a finite service life. On the other hand, leachate strength decreases with time, as various
minerals, elements, and chemical compounds are dissolved out of the waste.

The Ministry of Environment and Energy (MOEE) Policy No. 14-15_Engineered Facilities at
Landfills that Receive Municipal and Non Hazardous Wastes requires that a landfill proponent

demonstrate that the engineered systems necessary to control leachate can be maintained for at least as
long as the leachate would cause unacceptable impacts on the surrounding environment. In other
terms, the service life of the engineered systems must exceed the contaminating lifespan of the
landfill.

This report addresses the issue of contaminating lifespan as an important input to the engineering
design of the landfill.

Unlike many other landfill applications where the waste characteristics are unknown and/or there is
little or no field data on which to base an analysis, Taro has had the benefit of operating and
monitoring the adjacent West Quarry Landfill for a number of years. The West Quarry Landfill
accepts non-hazardous solid industrial wastes (NHSIW), as defined by the MOEE Regulation 347, as
will the proposed East Quarry Landfill. Since the waste streams at the East Quarry Landfill are
expected to be generally similar, an extensive data base regarding waste composition, leachate
characteristics and ground water quality is available. Therefore, a reasonable and supportable estimate
of the contaminating lifespan for this landfill can be developed.

1 (1ra0119bm/34407/95)



1.2 STUDY OBJECTIVES

The objective of this report is to predict the overall leachate composition in the proposed East Quarry
Landfill for the purpose of assessing the following;

a) To predict which leachate parameters will likely be critical contaminants in
the proposed East Quarry Landfill; and

b) To predict the potential contaminating lifespan of the proposed East Quarry
Landfill.

1.3 SCOPE AND REPORT ORGANIZATION

This document forms part of Taro's submission under the Environmental Assessment Act for the East
Quarry Landfill. The document is organized as follows:

Section 1, Introduction, discusses the scope and organization of this report.

Section 2, Literature Review, summarizes existing waste and leachate characterization studies carried
out as part of other landfill applications. This section also discusses the various approaches to
predicting the contaminating lifespan of landfills.

Section 3, Waste Stream, discusses the method by which the existing West Quarry Landfill waste
composition was extrapolated to develop an estimate of the future East Quarry Landfill wastes. The
general physical and chemical characteristics of the main waste streams currently landfilled in the
West Quarry Landfill, and expected in the proposed East Quarry Landfill, are discussed.

Section 4, Leachate Composition discusses the expected chemical composition of the leachate that
would be produced by the future waste stream. The West Quarry Landfill leachate is used as a
starting point for the composition of the proposed East Quarry Landfill. It also compares the expected
leachate to municipal landfill leachates.

Section 5, Critical Contaminants identifies the contaminants that are expected to be present in the
leachate in concentrations that could potentially exceed the limits defined by the MOEE's Reasonable

Use Policy (RUP).
Section 6, Contaminating Lifespan, presents an estimate of the time period over which the critical
contaminant concentrations could exceed Reasonable Use Policy limits. Two methods of calculating

the contaminating lifespan are discussed and the results compared.
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Section 7, Conclusions and Recommendations, provides a summary of the main results presented in
Sections 2 through 3.

Section 8, References, presents a compilation of the other documents that are referenced herein.

Appendices A-F present all of the supporting data and calculations compiled and used in this
assessment.

2.0 LITERATURE REVIEW

Five recent landfill applications and several journal articles, related to both municipal and non-
hazardous solid industrial, commercial and institutional waste landfills in Ontario, were reviewed to
determine what approach has been used to calculate the contaminating lifespan of a landfill. The
most common approach has been to estimate what will go into the landfill, estimate at what
concentrations contaminants will leach out, and then determine how long it will take to leach out the
contaminants that could potentially contaminate the environment. The following sections summarize
how this has been carried out for the applications reviewed.

21 WASTE CHARACTERIZATION

For all of the applications reviewed, wastes were characterized in terms of waste types using existing
landfills that accepted similar waste streams. To determine the mass of contaminants going into the
landfill, either a literature value for specific waste streams was used, or leach tests were run on a
waste stream. Generally, limited information on the composition of the waste was provided.

22 LEACHATE CHARACTERIZATION

With the composition of the expected leachate for these landfills, either existing landfill leachates
were used or short term leach tests were run to determine the leachate composition.

23 CRITICAL CONTAMINANTS
" The selection of critical contaminants was based on a number of criteria including: mobility of the
contaminant; comparison to the Ontario Drinking Water Objectives (ODWO); and comparison to

background water quality. Generally only the most mobile contaminant was used for the calculation
of the contaminating lifespan.
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24 CONTAMINATING LIFESPAN

For most of these applications, it was argued that each landfill would operate effectively to prevent
contaminants from migrating through the liners at concentrations higher than the regulatory limit.
Based on this, it was often rationalized that a detailed calculation of the contaminating lifespan was
not necessary. In a number of applications, a literature value of several hundreds of years was quoted

(Farquar 1989).

For one application, a short term leach test was conducted to determine the contaminating lifespan of
the most mobile contaminant, chloride. Based on this a contaminating lifespan of 60 years was
determined.

25 DISCUSSION

From a review of recent applications, it is apparent that there has been limited effort to predict the
contaminating lifespan of landfills. Based on the review of other applications, Taro identified the need
to better predict what will go into and leach out of the proposed East Quarry Landfill.

The proposed East Quarry Landfill will be accepting wastes similar to those accepted in the West
Quarry Landfill. Therefore, Taro has been able to collect a significant amount of information on the
- wastes and leachate expected in the proposed East Quarry Landfill. This information is discussed in
the following sections and used to predict a contaminating lifespan of the proposed East Quarry

Landfill.

3.0 PREDICTED WASTE STREAMS

A prediction of the waste stream in the East Quarry Landfill is required in order to predict the mass of
potential contaminants in the landfill. This predicted mass is used to calculate the contaminating

lifespan of the landfill.

The proposed East Quarry Landfill will accept wastes under Ontario Regulation 347 for non—
hazardous solid industrial, commercial , and institutional wastes. Since the West Quarry Landfill has
accepted waste under this regulation, the leachate and waste data for the existing landfill provides a
good starting point for the characterization of the proposed East Quarry Landfill. The West Quarry
landfill has historically accepted the following: '
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airset sands

aluminum, steel and copper line
baghouse dust

cable insulation

carbon black

catch basin street sweepings
coal and iron pellets

concrete
construction/demolition debris
contaminated soils

floor and dust sweepings
filters and filter cake

foundry sand

furnace oxides
harbour dredgings
liquid air insulation
mill scale

paraffin wax emulsion
refractory brick

sand blast material
slag and slag fines
sludge cake

soap stone

spill clean up material
urea formaldehyde
waste alumina

zinc

The East Quarry waste streams will likely include the following:

a)
b)
c)
d)
€)
f)

g

h)
)
b))
k)
Y

In the past, aluminum processing wastes have
operational experience in the West
in the East Quarry Landfill. These
leachate, which increases the cost of leachate treatment.

basic oxygen furnace oxides;

baghouse dust;

mixed wastes floor dust and sweepings;

fuel contaminated soils from fuel retail and tank farm decommissioning;
contaminated soils from industrial site decommissioning;

waste clays;
waste lime;

solidified/stabilized industrial wastes;

industrial slags;

construction/demolition waste and rubble;

shredder wastes; and
waste silica.

been accepted at the West Quarry Landfill. Due to

Quarry Landfill, aluminum processing was
wastes were found to produce high chloride concentrations in the

As with the West Quarry Landfill, the following waste streams will not be accepted:

a)
b)
c)
d

residential, agricultural or medical wastes;

liquid wastes;

hazardous wastes as deﬁnéd by Ontario Regulation 347; and

barrels, drums or other similar containers.

5
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31 METHODOLOGY

The waste characterization was carried out in two steps. The first step was to collect and collate all
information on the tonnages of waste received at the West Quarry Landfill. The tipping records for
the West Quarry were reviewed to collect data on types and amounts of waste going into the site. This
information is summarized in Table 1.

The second step in the waste characterization was to collate all chemical data from the analysis of
various waste streams taken to the West Quarry Landfill. All wastes received in the West Quarry
Landfill are routinely subjected to a number of tests to confirm that they are non-hazardous solid
industrial wastes as per regulation 347. Distilled Water Leach Tests and Regulation 347 Acid Leach
Tests are conducted to determine the concentrations of arsenic, barium, boron, cadmium, chromium,
cyanide, fluoride, lead, mercury, selenium and silver. Taro also tests for chlorophenols, ammonia and
chloride as part of the distilled water leach test. The concentration of these parameters must meet the
limits outlined in the Waste Control Procedures at Taro Aggregates Ltd West Quarry Landfill Site,
dated September 13, 1994. These guidelines are part of Taro's ongoing waste control procedures. In
addition to the leach tests, historic bulk analysis information is available for a number of waste
streams for a limited number of parameters. All historic data have been tabulated in Appendix A.

For the purpose of this study, further bulk analyses were conducted on waste streams currently
entering the West Quarry Landfill. The parameters analyzed include the inorganic and organic
parameters that are analyzed for in the routine landfill leachate and ground water monitoring program.
In addition, a number of waste samples collected between October 1993 and April 1994 were analyzed
for these same inorganic parameters. (These samples had been submitted to the laboratory for leach
tests, and then stored at the laboratory. There would be no degradation of the inorganic parameters.)
Acid and aqueous leach information is also available for each of these waste streams. All data
available are contained in Appendix A. A summary table of average concentrations for the main waste
groups is also contained in Appendix A. This table also includes the historic bulk analysis
information for the aluminum processing waste.

The bulk analysis was conducted on a total of 18 samples including: 11 contaminated soils/rubble;
four blast furnace oxide samples; and three approved mixed waste samples. One set of bulk analysis
data was available for the historic aluminum processing wastes. It was assumed that the average for
each waste group would be representative of the overall chemistry of that group and that they would
be representative of the East Quarry Landfill wastes.

3.2 PREDICTED WASTE STREAMS QUANTITIES

The main waste streams received in the West Quarry Landfill have been contaminated soils, Dofasco
approved mixed wastes, and Dofasco oxides. These waste streams make up 100% of the current waste

6 (1ra01190m/54407/95)
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stream and approximately 89% of all waste accepted in the West Quarry Landfill (Table 1). The
remaining 11 % consists of foundry sands (3.5%), aluminum processing wastes (4.5%) and other

wastes (3%).

For the purpose of calculating the contaminating lifespan, the waste stream quantities for the proposed
East Quarry Landfill were predicted by adjusting the percentages of the West Quarry Landfill waste
streams to reflect the removal of the aluminum processing wastes. (No aluminum processing wastes
will be landfilled in the proposed East Quarry Landfill). These adjusted percentages are shown on
Table 2. ‘

33 PREDICTED WASTE STREAM CHARACTERISTICS

As discussed in Section 3.1, the second step of the waste characterization was to collate all chemical
data on the various West Quarry Landfill waste streams to form a basis for assessing waste stream
characteristics and leachate composition at the proposed East Quarry Landfill. The chemical data
includes laboratory leach tests and bulk analyses.

Leach tests provide some information on how various parameters may dissolve out of the waste. They
may not fully simulate waste leaching under field conditions and may underestimate field

concentrations.

Bulk analyses provide total parameter concentrations in the waste rather than soluble parameter
concentrations or total soluble quantities of these parameters. For example, contaminated soils are
generally soils coated in some form of contamination. Normally, only the contaminants on the soils
are soluble and add to the leachate. With bulk analyses, the soils grains are also analysed and
contribute to the total mass. The soils grain would not normally dissolve and therefore would not
contribute to the leachate. Therefore, the concentrations from the bulk analyses will generally
overestimate the total soluble mass of a given parameter, making the contaminating lifespan
estimation more conservative.

The following sections discuss the physical character and chemical composition of each of the main
waste streams. Other waste types expected in the East Quarry Landfill are also discussed briefly. The
discussion includes suggestions on how each waste stream will influence the chemical composition of

the landfill leachate.

3.3.1 Dofasco Approved Mixed Wastes (AMW)

A variety of wastes are included in the Approved Mixed Wastes. These include baghouse dust,
concrete, excavated materials, floor sweepings, foundry sands, mill scale, rubble waste materials,

8 (1ra0119bm/34407/95)
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mixed wastes, solid industrial wastes, and slags. Each of these waste types have been historically
sampled to ensure that they meet site requirements. Three samples were recently collected from this
waste stream and submitted for bulk analysis. The historic and recent bulk analyses indicate that the
wastes, as a group, contain significant amounts of aluminum, fluoride, sulphur, silica, iron, calcium,
sodium and barium. However, only calcium and sodium occur in readily soluble form and are likely to
influence the future East Quarry leachate. Some of the wastes also contain high phenol
concentrations compared to other current waste streams.

Although this waste stream contains a wide variety of waste types, the processes which generate this
waste are relatively consistent. Therefore, the makeup of the waste would not be expected to change
significantly over time.

3.3.2 Contaminated Soils/Rubble

Contaminated soils/rubble generally consist of contaminated soils from remediation,
decommissioning, and spill clean up sites. It also includes fuel contaminated soils from fuel retail and
tank farm decommissioning. The majority of the soils are contaminated with hydrocarbons, with a
lesser amount of metal contaminated wastes.

Eleven recently collected contaminated soil samples were submitted for bulk analysis. Six of these
were analyzed for the full range of organics and inorganics, the other five for inorganics only (as they
had been stored at the laboratory for a period of time). A relatively large number of samples were
used because of the expected variability in this waste stream.

From a review of the bulk and the leach test analyses of these wastes, contaminated soils are expected
to leach hydrocarbon related organics, and some chloride, sulphate, ammonia and TKN (Total
Kjeldhal Nitrogen, includes ammonia plus organic nitrogen). The inorganic parameters are relatively
soluble and would influence the composition of the future East Quarry leachate. Although these soils
contribute hydrocarbon related contaminants, the mass of these compounds is relatively low with
respect to the volume of leachate produced. Therefore, the leachate has relatively low hydrocarbon
concentrations overall. The East Quarry Landfill leachate is expected to have a similar low

concentration of hydrocarbons.

3.3.3 Dofasco Oxides

Dofasco basic oxygen furnace oxides are a metal waste product from the steel making procesS. They
consist of dust precipitated from the basic oxygen furnace and contain calcium, magnesium, iron, zinc,

10 (1ra0119bm/54407/95)



and other trace metals. Based on the bulk analysis information, this waste stream does not have as
high concentrations of most parameters as the other waste streams. However, the dissolution of these
oxides will likely affect the pH of future East Quarry leachate, possibly raising the pH above 10. This
is also the case in the West Quarry Landfill. These wastes will also contribute ammonia to the
leachate, although the ammonia in the oxide is only 5% of that found in the aluminum processing
waste. The oxides also contain high amounts of iron, lead and zinc compared to the other waste
streams but the solubility of these metals is low, at the predicted pH and pe of the leachate, and will
not significantly affect leachate concentrations (see Section 3.3.2 for more details).

3.3.4 Other Waste Streams

In the West Quarry Landfill, there does not appear to be any other waste type that contributes a
significant amount of any particular contaminant to the leachate. The same is assumed for the

proposed East Quarry Landfill.

The information on the aluminum processing wastes indicated that this waste was the main source of
sodium, chloride, fluoride, ammonia, TKN, aluminum, chromium, copper, and titanium in the West
Quarry Landfill. This list is based on the bulk analysis of the aluminum processing waste compared
to the average bulk analysis concentrations in the other wastes. However, as noted previously, these
wastes will not be accepted at the East Quarry Landfill. ’

4.0 PREDICTED LEACHATE COMPOSITION

The following sections discuss the methodology and the prediction of the proposed East Quarry
Landfill leachate concentrations. The selection of the "critical contaminants" is discussed in

Section 5.0.

4.1 METHODOLOGY

The leachate composition which may be expected in the proposed East Quarry Landfill was predicted
on the basis of leachate sampling in the West Quarry Landfill and upon various assumptions regarding
expected differences in waste streams between these two landfills (see Section 3.0). Two methods
were employed to predict leachate composition in the proposed East Quarry Landfill.

11 (1ra01190m/9440795)



The first method simply involved using the leachate composition in those areas of the West Quarry
Landfill which have received wastes with little or no aluminum processing wastes. A limitation to
this method is that some newer wastes have been landfilled along with the aluminum processing
wastes that would not be reflected in the non—aluminum waste leachate. To compensate for this
limitation, the leachate in the aluminum processing waste areas was also reviewed to determine if any
of the elevated parameters could not be accounted for by the aluminum processing wastes. If
parameters were identified, it was assumed that they were the result of a newer waste and therefore,
could be found in the East Quarry Landfill leachate.

The second method involved estimating the resultant leachate composition after removing the effects
of aluminum processing wastes from "recirculated” leachate from the West Quarry Landfill.
(Recirculated leachate is leachate that was collected from the drain in the floor of the West Quarry,
and temporarily circulated back up into the West Quarry Landfill. Refer to the West Quarry Site
Assessment Report, 1994b). The bulk analysis of the aluminum processing waste was reviewed to
determine which parameters were significant. The concentration of these parameters was subtracted
from the recirculated leachate in proportion to the ratio of that parameter in the aluminum processing
wastes relative to other wastes in the West Quarry Landfill. The main assumption in using this
method is that the percentages in the waste reflect the concentrations in the leachate.

As part of this second method, the effects of the removal of these compounds on the final pH of the
leachate was further investigated through the use of the geochemical model PHREEQE developed by
the United States Geological Survey (Parkhurst et al., 1985).

4.2 OVERALL CONTROLS ON LEACHATE COMPOSITION

As water percolates through a waste body, various elements and chemical compounds are dissolved
into the water, forming leachate. Because landfills have a finite size, the components available for
dissolution will change over time as more and more constituents are leached and transported away
from the waste area through leachate collection systems. Figure 1a shows a typical time—
concentration profile for a soluble leachate parameter. Shortly after landfilling, waste becomes
partially saturated with water and leachate generation is started. Over time, the leachate
concentrations increase until maximum concentrations are reached. The concentrations will remain at
this maximum until the availability of a component becomes limited and the concentration start to
decrease. Some parameters reach their maximum concentration relatively early and leach out of the
waste quickly. Other parameters reach their maximum concentration later and then leach out slowly.

Many of the low solubility parameters. in the waste take considerable time to leach out but never

exceed the Ontario Drinking Water Objectives nor the Reasonable Use Policy limits, and therefore, do
not pose a threat to the environment. Others may exceed the regulatory limit for a certain period of
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time, called the contaminating lifespan. During this time, control will be required. Figure 1b
illustrates a combination of parameters: two that exceed the regulatory limit and three that do not.
The contaminating lifespan is the total length of time that the two parameters exceed the regulatory
limit.

The initial composition of landfill leachate is determined by the availability of compounds within the
waste and the residence time of the water within the waste pile. As the components dissolve out of the
waste, the various compounds react to create a slightly different solution. This final leachate
composition depends upon the resultant pH and pe (oxidizing or reducing condition) of the leachate.
These conditions can change the solubility of some leachate parameters causing a reduction in
dissolved parameter concentrations through precipitation of minerals.

A review of leachate composition throughout the West Quarry Landfill indicates that pH is strongly
affected by the dissolution of ammonia and oxide wastes. In general, the greater the amount of
ammonia or oxide dissolved, the higher the pH may rise. In contrast, the concentration of alkalinity,
calcium, magnesium, and sometimes sulphate may be limited by precipitation of common minerals
from the leachate such as calcite, brucite and gypsum. Under these conditions, the concentration
ranges will be constrained regardless of the amount of additional soluble waste that is available to

leach.

The parameters which do not appear to be affected by mineral precipitation are ammonia, TKN,
chloride and sodium. These parameters have high solubilities and their concentration is largely
determined by their availability in the aluminum processing wastes and other wastes.

Overall, the leachate found in the West Quarry Landfill can be correlated to the wastes entering the
landfill. No contaminants were identified that could not be related to certain waste types.

43 PREDICTED LEACHATE COMPOSITION
As discussed in Section 3.1, two main methods were used to predict leachate composition in the

proposed East Quarry Landfill. The results are discussed in the following sections. Section 3.3.3
discusses the overall prediction of the leachate composition based on the results of these two methods.

43.1 Leachate Composition Predicted From West Quarry Landfill Leachate With Little Or
No Aluminum Processing Wastes

West Quarry Landfill leachate from two main areas were used to predict the East Quarry Landfill
leachate concentration. These are:

14 . (1ra0119Bm/9440795)



a) pre-recirculation leachate concentrations from areas in the West Quarry
Landfill with little or no aluminum processing wastes (West Quarry Landfill
monitors 31-1I and 32-11, Figure 2); and

b) leachate concentrations in areas where there is significant aluminum
processing wastes (West Quarry Landfill monitors 57-11, 58-I, Figure 2).

The ranges for these two leachates are summarized on Table 3. A review of the leachate
concentrations at locations 57-1I and 58-I, and the bulk analysis information contained on Table Al,
indicate that newer wastes in the landfill likely contribute to the concentrations of calcium, potassium,
bromide, sulphate, phosphate, TOC, DOC, molybdenum, nickel, silica, strontium, vanadium and zinc.
These compounds are higher in monitors 57 and 58 compared to the low aluminum waste leachate,
and do not appear to be the result of the aluminum wastes.

43.2 Leachate Composition Predicted By "Removing" Aluminum Processing Waste Effects
From Recirculated West Quarry Landfill Leachate

The calculated leachate concentrations after theoretically removing the aluminum wastes from the
recirculated leachate are shown on Table 3, Column D. Concentrations were calculated only for those
parameters for which the aluminum waste was the main contributor. As discussed in Section 3.3.4,
the aluminum processing wastes were the main contributors of chloride, fluoride, sodium, ammonia,
TKN, aluminum, chromium, copper and titanjum. The calculations of the removal of these
compounds are contained in Appendix B. The calculations show that only the concentrations of
ammonia, chloride, sodium, and TKN are affected by removal of the aluminum processing wastes.
For the remaining parameters, the concentration was controlled more by the solubility of the
compounds and not by the availability. Therefore, removing the aluminum processing wastes had

little effect.

The calculated changes in the leachate concentration were used in the PHREEQE model, along with
recirculated leachate chemistry from location 33-1I, to assess the effects of the changes on the pH of
the leachate. The resultant pH of the East Quarry leachate was in the order of 10, versus 10 to 12 in
the West Quarry Landfill. This is similar to the average pH in Table 3, Column A. The elevated pH
of the leachate would most likely be caused by hydroxide alkalinity created by the dissolution of
oxides in the waste. In the West Quarry Landfill, the higher pH was likely the result of both the
oxides and the ammonia from the aluminum processing waste. The documentation of the PHREEQE

modelling is contained in Appendix B.

Most metals have relatively low solubility in the pH range predicted for the East Quarry Landfill.
Therefore, the concentration of the majority of metals in the East Quarry Landfill leachate is expected
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to be similar to the West Quarry Landfill leachate. To illustrate this, pH versus concentration
diagrams for metals found in the West Quarry leachate have been prepared and are contained in
Appendix C. A methodology for this modelling is also included in the Appendix. The solubilities
used in these figures were determined using the geochemical model PHREEQE and assume
equilibrium conditions with hydroxide minerals. Of the metals analyzed, the modelling indicates that
only aluminum has a solubility limit which increases with pH. Of the metals analyzed, aluminum
concentrations are highest but are still less than predicted concentrations. This may be the result of
aluminum precipitation by other forms.

The solubility modelling was carried out at the pe estimated for the West Quarry Landfill leachate
(based on PHREEQE modelling of the West Quarry Landfill leachate). In the West Quarry Landfill,
the pe is controlled by reducing conditions within the landfill caused by lack of oxygen, the oxygen
scavenging of the wastes and by microbes consuming the organic fraction of the wastes. The waste
and organic content of the proposed East Quarry Landfill is expected to be similar enough to the West
Quarry Landfill to cause a similar pe.

4.3.3 Summary

The predicted East Quarry Landfill leachate composition is shown on Table 3, Column E. These
concentrations are based on the results of the two methods discussed above and are summarized

below.

The calculated chloride, sodium, ammonia and TKN concentrations in the predicted leachate in the
proposed East Quarry Landfill (Table 3, Column D) are similar to the leachate in the low aluminum
processing waste areas (Table 3, Column A).

Based on Section 4.3.1, the calcium, potassium, bromide, sulphate, phosphate, TOC, DOC,
molybdenum, nickel, silica, strontium, vanadium and zinc concentrations will likely be higher than
that found in the low aluminum waste leachate. Therefore, the leachate concentration of these
parameters at monitors 57-1I and 58, are considered more representative of the leachate in the East

Quarry Landfill.

For all other parameters, the aluminum processing waste would not likely affect their concentration in
the leachate. For these parameters, the predicted leachate composition of the proposed East Quarry
Landfill is based on the overall West Quarry Landfill leachate concentrations.

The West Quarry Landfill leachate and the predicted East Quarry leachate was compared to the Brow
‘Landfill leachate. The Brow Landfill has historically accepted a much broader range of industrial
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wastes than has been accepted at the West Quarry Landfill, yet the leachates have similar
concentrations for 33 of 41 inorganic parameters analyzed. The other eight parameters, (magnesium,
nitrate, nitrite, phosphorous, boron, cadmium, iron and silver), have higher concentrations in the Brow
Landfill leachate. The significance of these differences is discussed in Section 5.2.

The similarities in the Brow leachate and the West Quarry leachates illustrates that the leachate
composition for non-hazardous solid industrial wastes is relatively consistent even when one landfill
accepts a broader range of wastes within the Regulation 347 Guidelines. This supports the
assumption that the West Quarry Landfill leachate will be reasonably representative of the leachate
expected in the proposed East Quarry Landfill.

In comparison to municipal landfills, the West Quarry Landfill leachate and the predicted East Quarry
Landfill leachate have significantly lower concentrations of alkalinity, chloride, fluoride, magnesium,
ammonia, TKN, nitrate, nitrite, and most metals. The West Quarry Landfill typically has higher
average concentrations of TDS, TOC, hardness, calcium, potassium, sulphate and some metals.

5.0 PREDICTED CRITICAL CONTAMINANTS AND INDICATOR PARAMETERS

Critical contaminants are defined by the MOEE as "those contaminants that have the potential to
reach unacceptably high levels at a point of potential ground water use" (MOEE, 1993a). The
definition of unacceptably high levels is site specific and, therefore, is not defined by the MOEE.
Since any discharge from the proposed East Quarry Landfill could potentially impact the surrounding
ground water environment, unacceptably high levels were defined by the Ontario Drinking Water
Objectives (ODWO) and the Reasonable Use Policy (RUP). For most parameters in the shallow
ground water system, the RUP and the ODWO limits are the same since the natural ground water
concentrations exceed the ODWO. In deeper ground water, even more parameters naturally exceed
the ODWO. RUP concentrations were only calculated for critical contaminants that have natural
ground water concentrations which are lower than the ODWO. Otherwise, the RUP is equivalent to
the background concentration for that parameter.

Not all ground water quality parameters have ODWO or RUP limits. However, Taro will include
some of these parameters in their monitoring program anyway, since they may be useful indicators of
potential leachate impacts. The list of indicator parameters has been developed from the leachate
characterization study to provide input into the future ground water monitoring programs in the East
Quarry Landfill.

19 (1ra0119bm/9440795)



5.1 METHODOLOGY

The assessment of critical contaminants and indicator parameters was based on a number of sources.
These include:

a) the range of predicted leachate concentrations of the proposed East Quarry
Landfill from Table 3, Column E;

b) the range of leachate concentrations in the West Quarry Landfill (Table 3 and
Table D1 and D2 in Appendix D); ’

<) the background ground water quality for the East Quarry Landfill (Tables D1
and D2); and

d) the water quality in monitors contaminated by the West Quarry Landfill
leachate (West Quarry Landfill, Technical Appendix, Gartner Lee Limited,
1993a).

Using the above information, critical contaminants and indicator parameters were determined based on
the following;

a) the relative difference of predicted parameter concentrations in the East
Quarry Landfill leachate to the natural ground water concentrations, to the
ODWO, and to the RUP;

b) the mobility of leachate parameters in the local environment based upon the
West Quarry Landfill leachate effects; and '

) the effectiveness of an engineered liner system to adsorb and retard the
movement of leachate parameters that are relatively biodegradable.

First, the predicted East Quarry Landfill leachate was compared to the Reasonable Use Policy (RUP)
limits and the natural ground water quality, Table D1 and D2, Appendix D. If a parameter was
significantly higher than the natural ground water concentrations and higher than the RUP guideline,
it was considered as a potential critical contaminant. If the contaminant was higher than the natural
ground water but was expected to be lower than the RUP guideline, it was considered an indicator

parameter.

The second step was to assess the mobility of each of these to determine if the contaminant could have
an impact outside the landfill. The RUP applies at the properly boundary. Therefore a contaminant is
only critical if it expected to exceed the RUP guideline at the boundary. The West Quarry Landfill
was used as a model to assess this. If a contaminant was found in the leachate but was not affecting
monitors in the impacted ground water plumes around or below the West Quarry Landfill, it was not
considered to be a critical contaminant. If a contaminant was found in the leachate and persisted in
monitors downgradient of the West Quarry Landfill, it remained on the critical contaminant list.
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The third step was to determine which parameters would readily sorb onto the clay minerals in the
landfill liner. For biodegradable compounds, this would allow time for the compound to degrade long
before it would be released to the environment. These are not considered critical contaminants.
Parameters which do not degrade would ultimately migrate through the liner and could potentially
contaminate natural ground water.

52 PREDICTED CRITICAL CONTAMINANTS AND INDICATOR PARAMETERS

Using the methodology discussed above, sodium and fluoride were identified as critical contaminants
in the East Quarry Landfill. The indicator parameters are pH, conductivity, total phenol, ammonia,
fluoride, bromide, calcium, potassium, sodium, total organic carbon (TOC), benzene and
ethylbenzene. The rationale for determining this list is contained in Table 4.

In comparison to the West Quarry Landfill leachate, chloride is not considered a critical contaminant
or an indicator parameter in the East Quarry Landfill leachate. The concentration of chloride in the
East Quarry Landfill leachate is expected to be lower than the ODWO and RUP for chloride. It is
also expected to be significantly lower than the natural chloride in the deeper ground water zones, and
similar to the natural water quality in the shallow ground water zones.

The comparison of the Brow Landfill leachate to the ODWO and RUP support the selection of critical
contaminants with the exception of chloride and nitrite. The chloride concentration in the Brow
Landfill is similar to the current West Quarry landfill leachate with the aluminum processing wastes.
We have assumed that the chloride values will be significantly lower without these wastes.
Experience with the West Quarry Landfill has indicated that nitrite in not generally found in
significant concentrations as leachate is generally under reducing conditions. The pe of the East
Quarry leachate is expected to be similar to the West Quarry leachate (see Section 4.3.2) and -
therefore, the nitrogen should remain mostly as ammonia (NH,).

The parameter pH is considered an indicator parameter and not a critical contaminant as it is controlled
by the dissolution of ammonia and oxides in the waste. As these compounds are reduced in the waste,
the pH will decrease.

6.0 PREDICTED CONTAMINATING LIFESPAN

The contaminating lifespan of a landfill is defined as the length of time that the wastes can produce
leachate that is unacceptable for direct release into the environment. There has been a limited amount
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TABLE 4: Assessment of Critical Contaminants and Indicator Parameters

Predicted |Pudict.d Leachate | Parameter significantly] Parameter likely to
East Quarry Above Background elevated in impacted be adsorbed in Designation
Leachate Exceeds monitors the East Quarry
oDwWO Reasonable | shaliow | deeper downgradient of Landfill Liner and
Use for bedrock | bedrock West Quarry degrade
Eramosa Landfill Site
(as: mobility)
pH [ ° [ ° Indicator Parameter
Conductivity [ [ Indicator Parameter
TOC ® [ [ ° Indicator Parameter
Calcium ° ° [ Indicator Parameter
Magnesium o [
Sodium ® ° ° ° Critical Contaminant
Potassium ° [ Indicator Parameter
Chloride o ) [ o
Fluoride [ ® ° ® ® Critical Contaminant
Bromide ® ® Indicator Parameter
Sulphate ° ° )
Ammonia ® ° [ L indicator Parameter
TKN ° ° ° ° .
Nitrate o [-) o
Nitrite o [ )
Phosphate -]
Aluminum [ ° ° [
Barium [ ° [ o o
Beryllium o
Boron -] o ® Eram [-)
Cadmium o -] -]
Chromium o o )
Cobalt o
Copper -] [-) o
Lead [-) [ [ ° o
Iron -] [ -]
Manganese o ° [-)
Mollybdenum o Eram [-)
Nickle o Eram o
Silica -]
Silver )
Strontium o
Titanium [ )
Vanadium [ [ -]
Zinc ] -]
Zircon [ [
| Organic Parameters
Phenols ° [ ® [ Indicator Parameter
naphthalene ] o [ na [-) ]
acenaphthalene o -] ° na -] °
toluene [ [ [ na o °
benzene [ [ [ na [] ° Indicator Parameter
ethylbenzene ® ® ° na o [ Indicator Parameter
e—-yes O-NnO na — not analyzed
* analytical problems analyzing TKN in high salinity waters oEram ~ in Eramosa Flow Zone only
22
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of research on the quantification of the contaminating lifespan of a landfill. As a result, there is no
exact method of determining it. In the East Quarry Landfill, there is an opportunity to estimate the
contaminating lifespan with some degree of accuracy. The West Quarry Landfill can be used as a
model for the proposed East Quarry Landfill. Compared to most municipal landfills, the types of
waste that will be accepted in the East Quarry Landfill are relatively predictable. Therefore, the
degree of confidence in the contaminating lifespan calculation is higher than at municipal landfills.

For a landfill, contaminants are dissolved and removed by water flowing through the waste to produce
leachate. Over time, the total mass of constituents is reduced until the leachate can no longer
adversely affect the environment. This occurs during the later stages shown on Figure 1, when the
leachate concentration drops below the regulatory limit. The contaminating lifespan is dependent on
the mass of each contaminant in the landfill, the volume of water percolating into the landfill, and the
maximum concentration of a parameter in the leachate.

The following sections present two methods used to calculate the contaminating lifespan of the East
Quarry Landfill, and discusses the variables used.

6.1 METHODOLOGY

The contaminating lifespan was calculated using two different methods. The first method uses the
following formula (Rowe, 1991) to determine the time at which the leachate reaches a concentration
below the regulatory limit:

t = -Min(C/Co)/qAC,

where C,_ is the regulatory limit, C,, is the peak concentration in the leachate, q is the infiltration
through the landfill cover, A is the landfill area, and M is the total mass of a parameter in the landfill.
The second method consists of a simple mass balance, involving dividing the total mass of a
contaminant (mg) by the concentration of the contaminant in the leachate (mg/L) to determine the
volume of water needed to dissolve that mass. This volume (L) is then divided by the infiltration rate
(m/a) to determine how much time (a) is needed to dissolve out the contaminants.

The differences between the two methods are that the first method assumes that the concentration of a
given parameter decreases over time as the availability of that compound decreases. The second
method assumes that the concentration of a given parameter will remain constant over time.

The determination of the variables used in these methods is discussed below. The assumptions made
for each variable are also discussed below.
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Mass of Contaminant

The predicted mass of a contaminant in the proposed East Quarry Landfill was determined using the
waste tonnages calculated in Section 3.1 and the bulk analysis data discussed in Section 3.1. The
waste tonnage (kg) were multiplied by the concentration of a parameter in that waste (mg/kg from the
bulk analysis) to predict the overall mass of that parameter in the landfill (Table 2).

A number of assumptions were made in determining the mass of the critical parameters in the landfill.
These assumptions are: l
a) the types of waste received in the West Quarry Landfill will be representative
of those accepted in the proposed East Quarry Landfill. As part of this, it
assumes that the composition of the three main wastes will control the
concentration of most leachate parameters;

b) the 17 bulk analyses conducted on the current waste streams adequately
represent the main waste streams expected in the East Quarry Landfill. It
was assumed that averaging the concentration in each waste would best
represent the actual concentration in the overall waste group. Using the
average concentration may overestimate or underestimate the actual mass in
the landfill; and

c) the full amount of each parameter in each waste was available for dissolution.
In actuality, many of the parameters in the wastes will be in a low solubility
form. As a result, the available concentration of many of the low solubility
parameters will be overestimated in the wastes and will lead to an
overestimation of the contaminating lifespan of the landfill. The possible
effects that this variability could have on the contaminating lifespan are -
discussed in Section 6.2.

Infiltration Rates

The infiltration rate was based on a precipitation surplus of 388 mm/year, using a 30 year water
budget. The surplus is defined as the annual precipitation surplus remaining after evapotranspiration
is accounted for. This calculation is reprinted from Appendix C and Appendix D1 of the
‘Hydrogeologic Impact Assessment Report (Gartner Lee Limited, 1994c¢) and is found in Appendix E
of this report. A total infiltration area of 59.06 ha was used for the calculation. It was assumed that a
final landfill cover would promote 33% runoff and 66% infiltration. The resulting leachate generation
rate would be 4.21 L/s. Over time, the cover will deteriorate due to weathering, and will allow more

water to infiltrate and reduce the contaminating lifespan.

AU (1ra01196m/94407/95)



Leachate Concentrations

The concentration at which a contaminant will dissolve from landfill waste is partially controlled by
the amount of time that water is in contact with the waste. In many landfills, water percolating into
the waste moves relatively quickly through the unsaturated part of the waste, limiting the dissolution
of contaminants out of this part of the waste. Most of the contaminants within the leachate are
dissolved from the saturated part of the waste. The proposed East Quarry Landfill has been designed
with a leachate collection system that will allow only minimal leachate mounding and minimal
thickness of saturated waste. Therefore, most parameters will not likely reach their full solubility
concentrations.

As discussed in Section 4.2, leachate concentrations in a landfill will vary and reach a maximum
concentration over time. For the calculation of the contaminating lifespan, it was assumed that the
predicted leachate concentration of the proposed East Quarry Landfill represent maximum leachate
concentrations. This is reasonable since these predictions are based on West Quarry Landfill leachate
which is more than five years old and likely at maximum concentrations.

For the calculation of the contaminating lifespan of the proposed East Quarry Landfill, three different
critical leachate parameter concentrations were used: the highest and average leachate concentrations
predicted for the proposed East Quarry Landfill site (Table 3, Column E); and the maximum observed
concentration found in West Quarry Landfill leachate monitors located in areas where there is little to
no aluminum processing wastes (Table 3, Column A).

6.2 RESULTS AND DISCUSSION

The results of the two contaminating lifespan methods are shown on Table 5. Tables F1 and F2, in
Appendix F, contain the calculations. The estimated contaminating lifespan is approximately 200 to
300 years for sodium and fluoride. After that time, the critical contaminants in the landfill are not
predicted to have a negative impact on the environment.

The total phenol, ammonia, TOC, benzene and ethylbenzene concentrations will decrease over time
due to dissolution and biodegradation. Potassium, calcium and bromide concentrations will decrease
at a rate similar the chloride and fluoride. The pH of the solution will be reduced as the ammonia and
oxide concentrations are reduced. The conductivity of the solution will be reduced as the ions decrease

in the landfill.

It is important to note that this calculation is conservative in that it does not consider dilution,
biodegradation, adsorption, volatilization and chemical reactions that occur within the waste and along
the flow path between the source and the downgradient boundary of the landfill site. Overall, these
mechanisms will reduce the contaminating lifespan of the landfill as they generally decrease the
concentrations of parameters within the leachate or ground water.
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Table 5: Estimated Contamihating Lifespan of the Proposed East Quarry Landfill

Critical Contaminant

Sodium

Fluoride

Method

1

Calculated time required to leach out the element
using the highest predicted East Quarry Landfill
leachate concentration (years)

267 164

268

182

Calculated time required to leach out the element
using the average predicted East Quarry Landfill
leachate concentration (years)

282 192

201

297

Calculated time required to leach out the
element using using the highest observed
concentration in the West Quarry leachate
(mg/L) in areas with limited aluminum
processing waste (years)

293 219

268

182

Method 1: Based on decaying leachate concentration over time (Rowe, 1992)
Method 2: Based on mass balance model

Overall Predicted Range In
Contaminating Lifespan Based
On Variability In Data
(Years) *

200 - 300

200 - 300

* Rounded off to reflect the range of calculated values and the degree of accuracy in calculations
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6.3 SENSITIVITY ANALYSIS

We know for the West Quarry Landfill that the waste streams accepted in a landfill will likely vary
over time. If we recalculate the contaminating lifespan of the landfill with a different percentage of
the main wastes, the contaminating lifespan does not change significantly. The main contributor of
the critical contaminants was the steel making wastes from Dofasco. Therefore, reducing the amount
of this waste and increasing other wastes only decreases the calculated contaminating lifespan of the

landfill.

7.0 CONCLUSIONS

Based on the results of this study, the following conclusions are made:

a)

b)

)

d)

Leachate quality in the East Quarry Landfill was predicted using the West
Quarry Landfill leachate as a starting point. The East Quarry leachate is
expected to have significantly lower concentrations of chloride, ammonia,
TKN, and sodium compared to the West Quarry Landfill leachate. The West
Quarry leachate is similar to the Brow Landfill leachate despite the fact that
the Brow Landfill has historically accepted a much broader range of
industrial wastes.

The critical contaminants for the East Quarry Landfill will be sodium and
fluoride. Indicator parameters for the East Quarry Landfill Leachate will be
pH, conductivity, total phenols, ammonia, bromide, calcium, potassium, total
organic carbon, benzene and ethylbenzene.

Using the assumptions included in this report, the predicted contaminating
lifespan of the East Quarry Landfill is estimated to be in the range of 200 to
300 years. Literature values for the contaminating lifespan of landfill is in
the order of several hundreds of years (Farquar, 1989).

The contaminating lifespan calculations are considered to be conservative
because:

i) the mass of the critical contaminants will be over estimated
by the bulk analyses; '
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ii) the calculation does not consider the dilution, adsorption nor
" chemical reactions that may reduce the critical contaminant
concentrations faster; and

iii) the calculation does not consider the increased infiltration
rate as the landfill cover weathers and becomes more
permeable with time.

Report Prepared By

/ %/’Z/ (L&ﬁ&fuﬁ@%

Heather Malcolmson, M.Sc.,
Hydrogeologist
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'Appendix A

_ Chemical Analyses of West QuarTy Wastes

B "' ‘. . . : .- ) 5 .

TableAl:  Average Composition of Main Waste Streams in the West -
' ' -Quarry Landfill ' ' ' o
" Bulk Analysis Data v :
. = Hlstonc Leach Tests and Bulk Analysns Rosults
Table A2:  Historic Data for Contaminated Soils and Rubble
Table A3: Hlstonc Data for Dofasco Wastes ' '
" Table Ad: | . Historic Data for Miscellaneous Wastes-
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TABLE A1: Average Composition of Main Waste Streams in the West Quarry Landfill

(Based on Bulk Analysis _ -
Approved Basic Contaminated Aluminum
Mixed Oxygen Soils Processing
- Waste Furnace Oxide Waste

" (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(one sample)

Phenols 3.93 0.48 0.12 0.1
Calcium 67266 35550 63564 5770
Magnesium 100167 9200 12940 4320
Sodium 2510 1338 © 892 244000
Potassium 1227 40 1140 690
Chloride 185 188 740 450000
Fluoride 14 9 5.5 170
Bromide <5 <5 33 NA
Sulphate 1552 997 3800 196
Ammonia 38 135 69 8270
TKN 540 405 650 10800
Phosphate 60 131 580 0
Phosphorous <10 <10 <10 NA
Aluminum 31200 1547 9398 83100
Barium 240 156.9 67 146
Beryllium 2.18 0.46 0.49 0.51
Cadmium 1.50 5.8 1.5 4.8
Chromium 80 57 44 160
Cobalt 80 <2 7.2 <2
Copper 720 117 101 2620
Lead 171 727 212 113
Iron 123100 506500 24109 2210
Manganese 14900 5234 524 336
Molybdenum 114 4.2 <3 <3
Nickel 138 7.5 29.4 88
Silica 120000 18800 239000 NA
Silver <0.3 <0.3 <0.3 <0.3
Strontium 196 40 108.5 191
Titanium 590 28 202 801
Vanadium 170 36 24.6 10.6
Zinc 2275 16775 3694 1050
Zircon 93 25.5 8.4 6

TABLEA1.wk3 22— Dec—94 94—407
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LLIENT: TARO AGGREGATES LTD.
PROJECT REFERENCE: 94069

0. # 96-1213V

ATRIX: SOIL

MISA ANALYTICAL TEST GROUP 16

COMPOUND

1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE

1, 1-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-D1CHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BROMOD ICHLOROMETHANE
BROMOMETHANE

BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROFORM

CHLOROMETHANE
C1s-1,3-DICHLOROPROPYLENE
DIBROMOCHLOROMETHANE
ETHYLENE DIBROMIDE
METHYLENE CHLORIDE
TETRACHLOROETHYLENE
TRANS-1,2-DICHLOROETHYLENE
TRANS-1,3-D1CHLOROPROPYLENE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

MISA ANALYTICAL TEST GROUP 17

BENZENE
ETHYLBENZENE
STYRENE

TOLUENE

O-XYLENE

M-XYLENE + P-XYLENE

MISA ANALYTICAL TEST GROUP 18

ACROLEIN
ACRYLONITRILE

SURROGATE STANDARD RECOVERIES:

BENZ2ENE-Dé
1,2-DICHLOROBENZENE-D4

VOLATILE ORGANIC COMPOUNDS

M.D.L.
UG/G

0000
L] s & 8 o
O cd cANO ottt chcd b N b b

(- - - - -]
) o e

00002000020
lll..ll.l
[V, P

-lO0.000

ON o 2 =

DATE:

Wats: 1-800-263-9040

22-Mar-96

UNITS: MICROGRAMS/GRAM (UG/G) DRY WEIGHT

~ Contominaled Sor'ls

REAGENT o1 o1

BLANK | bUP.
NO ) N
ND ) )
NO ) w0
NO N N
NO % N
N N )
NO ") N
NO ) NO
" 0.4 0.3
ND N0 N
ND ) N>
NO NO ND
") ND ND
NO 0.2 0.2
ND ") NO
ND ) NO
ND ND NO
") ") %0
ND N NO
NO NO NO
NO NO NO
ND NO NO
ND D ND
ND NO N
ND ND NO
NO 0.3 0.1
NO 1.2 1.0
ND N NO
) 0.6 0.5
N 5.2 5.2
» 13.3 1%.8
ND N NO
" ND O
CONTROL LIMITS: 60-140%
92% 91% 94%
3% 128% 121%

A PHILIP ENVIRONMENTAL COMPANY

02 03
ND ND
N ND
NO ND
ND N
ND ND
NO ND
N0 ND
ND ND
ND ND

0.2 ND
ND ND
ND ND
ND ND
NO ND

0.1 ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

TOND ND
ND ND
ND NO
ND ND
ND ND

0.2 ND
ND ND

0.2 ND

0.5 ND

1.2 ND
ND ND
ND ND
88% 93%
106% 109%

R

ND
ND

98%
89%

EEEE55655555555555558588888

0.7

5.3
2.3
4.5

9%



5735 McAdam Road
. Mississauga, Ontario .,

-L4Z 1N9

‘Tel: (905) 890-8566

Fax: (905) 890-8575

Wats: 1-800-263-9040

LABORATORIES

Page: 2

CLIENT: TARO AGGREGATES LTD. " VOLATILE ORGANIC COMPOUNDS DATE: 22-Mar-94

PROJECT REFERENCE: 94069 _

¥.0. # 94-1213v , UNITS: MICROGRAMS/GRAM (UG/G) DRY WEIGHT

MATRIX: SOIL - ) .

c°“‘“€:'>‘:‘m‘d) Defusco ﬁpprooed Dlusco Basie
MISA ANALYTICAL TEST GROUP 16 o 3 Mixecdd Wosles OW‘&F" Furvace OY!A-CU
COMPOUND M.D.L. 06 o7 o8 09 10 1" 12
ve/6 .

1,1,2,2-TETRACHLOROETHANE 0.1 ) ) NO ND NO NO NO
1,1,2-TRICHLOROETHANE 0.1 ) % L) ) ) ) ND
1, 1-DICHLOROETHANE 0.1 w0 ) N0 ) ND ND )
1,1-DICHLOROETHYLENE 0.1 N0 L) ND NO ND ND ND
1,2-DICHLOROBENZENE 0.1 - % N0 NO ND N0 NO " ND
1,2-DICHLOROETHANE 0.1 “ND ) ND ND N ND ND
1,2-DICHLOROPROPANE 0.1 NO ) NO ND ND NO ND
1,3-DICHLOROBENZENE 0.1 N0 ) NO ND NO ND NO
1,4-DICHLOROBENZENE 0.1 NO ) NO ND NO N NO
BROMOD I CHLOROMETHANE 0.1 NO NO ND ND NO ND ND
BROMOME THANE 0.1 N ) ) ND NO NO ND
BROMOFORM 0.1 ND N0 ND ND ND ND ND
CARBON TETRACHLORIDE 0.1 N0 % ND NO NO NO ND
CHLOROBENZENE 0.1 ] % ND ND NO ND ND
CHLOROFORM 0.1 ) ) ) ND ND ND ND
CHLOROMETHANE 0.1 NO ) NO NO ND ND NO
C1s-1,3-DICHLOROPROPYLENE 0.1 ND N0 ND NO ND ND ND
D IBROMOCHLOROME THANE 0.1 NO NO ND ND N0 NO ND
ETHYLENE DIBROMIDE 0.1 NO N0 NO ND NO NO ND
METHYLENE CHLORIDE 0.1 NO L) ND ND NO ND ND
TETRACHLOROETHYLENE 0.1 ND NO ND ND NO ND ND
TRANS-1,2-DICHLOROETHYLENE 0.1 N0 NO ND ND ND ND ND
TRANS- 1,3-DICHLOROPROPYLENE 0.1 N0 ) N - ND ND ND ND
TRICHLOROETHYLENE 0.1 NO N0 ND ND ND ND ND
TRICHLOROFLUOROMETHANE 0.1 NO NO ND NO ND ND NO
VINYL CHLORIDE 0.1 " ) NO ND NO NO ND

MISA ANALYTICAL TEST GROUP 17
BENZENE 0.05 ND ) ND ND ND NO ND
ETHYLBENZENE 0.1 NO NO NO N ND ND ND
STYRENE 0.1 NO N0 ND NO ND ND NO
TOLUENE 0.1 W 0.2 ND NO NO NO NO
O-XYLENE 0.1 %0 NO ND ND ND NO ND
M-XYLENE + P-XYLENE 0.1 ] 0.2 0.1 NO ND ND ND

MISA ANALYTICAL TEST GROUP 18
ACROLEIN 5.0 NO ) N ND ND ) NO
ACRYLONITRILE 5.0 NO ) NO ND NO NO ND

SURROGATE STANDARD RECOVERIES: AMOUNT CONTROL LIMITS: 60-140%
BENZENE-D6 1.3 101X 13% 95% 107% 13% 19% 114%
1,2-DICHLOROBENZENE-D4 - 3.1

85% 119% 2% 109% 115% 123% 113%

A PHILIP ENVIRONMENTAL COMPANY



LABORATORIES E | . #ﬁ&;m
. R Fax: (905) 890-8575
Wats; 1-800-263-9040

Page: 3
CLIENT: TARO AGGREGATES LTD. VOLATILE ORGANIC COMPOUNDS o ' ’ DATE: 22-Mar-9%
ROJECT REFERENCE: 94069 .
0. # 94-1213V MISA ANALYTICAL TEST GROUPS 16, 17 & 18

MATRIX: SOIL

LEGEND: M.D.L. = METHOD DETECTION LIMIT
ND = NOT DETECTED
DUP. = DUPLICATE
ANALYTICAL METHOD:
The soil samples were preextracted in methanol as per US EPA SW-846 uetﬁodblogy. The extracts were
analysed by purge & trap gas chromatography/mass spectrometry using the internal standard method
of quantitation. ‘

REPORT DISCUSSION:

The surrogate standard recoveries were within the control limits for the analytical method for all samples.

JOB APPROVED BY:

SIGNED:

or..-

esssscscesesseccessRRERCsRRL

RONALD CORKUM, M.Sc., C.Chem.
MANAGER, MASS SPECTROMETRY SECTION

A PHILIP ENVIRONMENTAL COMPANY
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CLIENT: TARO AGGREGATES LTD. -
W.0. # 94-12138
MATRIX: SOIL

VBNV UN =

YRR E RN RORERYNIEIF ARG

ACENAPHTHENE:
5-NITROACENAPHTHENE
ACENAPHTHYLENE

ANTHRACENE
BENZ(A)ANTHRACENE
BENZO(CA)PYRENE

BENZO(B) FLUORANTHENE
BEN20(G, H, 1 )PERYLENE
BENZOCK) FLUORANTHENE
BIPHENYL

CAMPHENE
1-CHLORONAPHTHALENE
2-CHLORONAPHTHALENE
CHRYSENE

DIBENZ(CA, H)ANTHRACENE
FLUORANTHENE

FLUORENE
INDENO(1,2,3-CD)PYRENE
INDOLE

1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
NAPHTHALENE

PERYLENE

PHENANTHRENE

PYRENE

BENZYL BUTYL PHTHALATE
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-BUTYL PHTHALATE
D1-N-OCTYL PHTHALATE
4-BROMOPHENYL PHENYL ETHER
4-CHLOROPHENYL PHENYL ETHER
BIS(2-CHLOROISOPROPYL)ETHER
B1S(2-CHLOROETHYL)ETHER
DIPHENYL ETHER
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
BIS(2-CHLOROETHOXY YMETHANE
DIPHENYLAMINE & N-NITROSODPA
N-NITROSOO!-N-PROPYLAMINE

SURROGATE STANDARD RECOVERIES:

ACENAPHTHENE-D10
BENZOCA)PYRENE-D12

M.D.L.
UG/G

0.2
0.5
0.2
0.2
0.3
0.3
0.3
0.3
0.3
0.2
1.0
0.2
0.2
0.3
0.3
0.2
0.2
0.3
0.2
0.2
0.2
0.2
0.3
0.2
0.2
0.2
0.5
0.5
0.5
0.5
0.5
0.5
0.2

0.2

MISA TEST GROUP #19 - BASE/NEUTRAL EXRACTABLES

Pa§e= 1

5735 McAdam Road .
Mississauga, Ontario
L4Z1INg: -
Tel: (905) 890-8566
Fax: (905) 890-8575
Wats: 1-800-263-9040

DATE: 23-Mar-94

e 1TS: MICROGRAMS/GRAM (UG/G)
Contominated 501‘&.
REAGENT  94069/01 94069/02 94069/03 94069/04 ~ 94069/05 94069706
‘BLANK DF=S DFs=5 " DF=S DF=5 DF=5
ND 0.3 [ ] ND ND NO ND
™ ™ " N ™) ™) D
NO *0,.1 . ND ND " ND ND NO
ND *0.1 NO NO ND ND ND
W 0.1 " 0.6 0.6 0.8 ND
w0 " N " " *0.7 ND
» o . W 0.6 %06 1.0 ND
N NO ") ND ND ND ND
ND: NO NO ND ND ND ND
ND 0.4 ~ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND NO ND
ND ND ND ND ND ND ND
N0 0.2 ND 0.6 0.7 0.8 N
ND ND ND ND ND ND ND
NO 0.5 1.0 1.3 1.3 1.5 *0.5
ND - 0.6 ND ND ND NO ND
ND N ND ND ND ND NDO
ND NO ND ND ND - ND ND
ND 3.9 1.0 ND *0.8 NO ND
N0 4.2 1.5 N0 0.9 ND ND
N 1.6 *0.8 ND *0.9 ND ND
NO ND ND ND ND ND NO
N0 1.9 1.1 1.3 1.6 1.0 ND
KD 0.6 0.8 1.1 1.3 1.4 ND
ND NO ND ND ND ND ND
ND ND ND ND 2.5 ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND NO ND ND ND ND NO
ND ND ND ND ND ND ND
NO ND ND ND ND NO ND
ND ND NO ND ND ND ND
ND 0.4 ND ND ND ND ND
ND ND ND ND ND ND NO
ND ND ND NO NO ND NO
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
CONTROL LIMITS: 30 - 140%
T76% 66% 81% 78% 90% 82% 82%
9% 36% ™ 81% 82% 76% 3%

A PHILIP ENVIRONMENTAL COMPANY



5735 McAdam Road

Mississauga, Ontario
e L4Z N9
B=,0RATO!ES Tek (905) 890-8566
Fax: (905) 890-8575
Page: 2 Wats: 1-800-263-9040
LIENT: TARO AGGREGATES LTD. . MISA TEST GROUP #19 - BASE/NEUTRAL EXRACTABLES . DATE: 23-Mar-9%
W.0. # 94-12138 ‘
MATRIX: SOIL UNITS: MI /GRAM (UG/G)
0 Dohusco Approved Mived Wosle Defucco Basc
COMPOUND  MD.L. 94069707 94069/08 94069708 94069709  94069/09 | 94069/10  94069/11
UG/G  DF=10 DF=5 (T OF=5 ow. | OXYgen furnace
| OF=5 DF=5 ?Dud@s
1 ACENAPHTHENE 0.2 N % N> N ND ND ND
2 5-NITROACENAPHTHENE - 0.5 N " NO ND NO ND ND
3 ACENAPHTHYLENE 0.2 4.3 N D ND NO ND ND
4 ANTHRACENE 0.2 5.9 *0.7 *0.9 ND ND 0.2 *0.1
5 BENZCA)ANTHRACENE 0.3 7.3 "4 1.9 ND *.2 0.6 0.5
6 BENZOCA)PYRENE - 0.3 5.8 1.8 2.3 ND 1.2 *0.1 *0.1
7 BENZO(B)FLUORANTHENE 0.3 7.9 2.3 3.0 *0.7 1.6 0.6 0.5
8 BENZO(G,H,1)PERYLENE 0.3 3.2 *0.8 *1.0 ND ND *0.1 ND
9 BENZO(K)FLUORANTHENE 0.3 3.0 *0.9 *1.0 ND *0.7 *0.1 *0.1
10 BIPHENYL 0.2 N " ND ND NO ND ND
11 CAMPHENE 1.0 NO ND ND ND NO ND ND
12 1-CHLORONAPHTHALENE 0.2 ND " ND ND ND ND ND
13 2-CHLORONAPHTHALENE 0.2 ND ND ND ND ND ND ND
14 CHRYSENE 0.3 7.4 1.8 23 *0.7 1.6 1.0 0.9
15 DIBENZ(A, H)ANTHRACENE . 0.3 N ND ND ND ND ND ND
16 FLUORANTHENE 0.2 19.2 3.6 4 *0.7 1.7 2.4 1.9
17 FLUORENE 0.2 4.3 *0.8 *0.9 ND ND 0.2 0.2
18 INDENO(1,2,3-CD)PYRENE 0.3 2.6 *0.9 *.2 ND ND ND ND
19 INDOLE 0.2 ND ND ND ND ND ND ND
20 1-METHYLNAPHTHALENE 0.2 NO ND ND ND ND ND ND
21 2-METHYLNAPHTHALENE 0.2 NO *0.5 *0.6 ND ND *0.1 *0.1
22 NAPHTHALENE 0.2 2.5 5.2 5.4 *0.7 *0.6 0.2 0.2
23 PERYLENE 0.3 2.2 *0.7 *0.9 ND ND ND ND
24  PHENANTHRENE 0.2 20.5 5.1 5.8 0.9 1.6 1.4 1.2
25 PYRENE 0.2 1%.4 3.0 3.6 *0.8 1.7 1.4 1.2
26 BENZYL BUTYL PHTHALATE 0.2 ND NO ND ND ND ND ND
27 BIS(2-ETHYLHEXYL)PHTHALATE 0.5 ND NO NO ND ND N ND
28 DI-N-BUTYL PHTHALATE 0.5 ") ND ND ND ND ND ND
29 DI-N-OCTYL PHTHALATE 0.5 NO NO ND ND ND ND ND
30 4-BROMOPHENYL PHENYL ETHER 0.5 ND NO ND ND ND ND ND
31 4-CHLOROPHENYL PHENYL ETHER 0.5 ND ND NO ND ND ND ND
32 BIS(2-CHLOROISOPROPYL)ETHER 0.5 ND ") ND ND ND ND ND
33 BIS(2-CHLOROETHYL)ETHER 0.2 ND ND ND ND ND ND ND
34 DIPHENYL ETHER 0.2 ND NO ND ND ND ND ND
35 2,4-DINITROTOLUENE 0.5 NO N NO ND ND ND ND
36 2,6-DINITROTOLUENE 0.5 NO N ND ND ND ND ND
37  B1S(2-CHLOROETHOXY IMETHANE 0.2 NO ND ND ND ND ND ND
38 DIPHENYLAMINE & N-NITROSOOPA 0.5 ND " ND ND ND ND ND
39  N-NITROSODI-N-PROPYLAMINE 1.0 O NO ND ND ND ND ND
SURROGATE STANDARD RECOVERIES: AMOUNT CONTROL LIMITS: 30 - 140%
ACENAPHTHENE-D10 2.0 78% 87% 88% 93% 95% 87% 80%
BENZOCA)PYRENE-D12 2.0 7% 90% 84% 76% 3% 48% 2%

A PHILIP ENVIRONMENTAL COMPANY



CLIENT: TARO AGGREGATES LTD.
¥.0. # 94-12138
MATRIX: SOIL

VOO ~NOWVSWN=

YRR Y U RN RN NISIZIRARDS

ACENAPHTHENE
5-NITROACENAPHTHENE
ACENAPHTHYLENE

ANTHRACENE
BENZ(A)ANTHRACENE
BENZOCA)PYRENE

BENZO(8) FLUORANTHENE
BENZO(G, K, 1 )PERYLENE
BENZO(K) FLUORANTHENE
BIPHENYL

CAMPHENE
1-CHLORONAPHTHALENE
2-CHLORONAPHTHALENE
CHRYSENE

DIBENZ(A, H)ANTHRACENE
FLUORANTHENE

FLUORENE
INDENOC1,2,3-CO)PYRENE
INDOLE

1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
NAPHTHALENE

PERYLENE

PHENANTHRENE

PYRENE

BENZYL BUTYL PHTHALATE
B1S(2-ETHYLHEXYL)PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
4-BROMOPHENYL PHENYL ETHER
4-CHLOROPHENYL PHENYL ETHER
B815(2-CHLOROI SOPROPYL )ETHER
BIS(2-CHLOROETHYL)ETHER
DIPHENYL ETHER
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
BIS(2-CHLOROETHOXY )METHANE
DIPHENYLAMINE & N-NITROSODPA
N-NITROSOOI -N-PROPYLAMINE

SURROGATE STANDARD RECOVERIES:

ACENAPHTHENE-D10
BENZO(A)PYRENE-D12

Paﬁé: 3

- - 5735 McAdam Road
;. Mississauga, Ontario
L4Z IN9:
Tel: (905) 890-8566
Fax: (905) 890-8575
Wats: 1-800-263-9040

MISA TEST GROUP #19 - BASE/NEUTRAL EXRACTABLES DATE: 23-Mar-9&

'D.‘XusCO St e

Dxyepn Tumace OIS

M.D.L. 94069/
UG/G
0.2 N
0.5 ND
0.2 )
0.2 *0.1
0.3 ., 0.4
6.3 *0.1
0.3 0.4
0.3 ND
0.3 *0.1
0.2 NO
1.0 N
0.2 ND
0.2 ND
0.3 0.7
0.3 ND
0.2 0.8
0.2 *0.1
0.3 .NO
0.2 ND
0.2 NO
0.2 *0.1
0.2 0.3
0.3 ND
0.2 1.0
0.2 0.9
0.2 XD
0.5 NO
0.5 ND
0.5 ND
0.5 NO
0.5 N0
0.5 ND
0.2 ND
0.2 ND
0.5 NO
0.5 ND
0.2 NO
0.5 ND
1.0 ND

AMOUNT CONTROL LIMITS: 30 - 140X
2.0 82X
2.0 45X

A PHILIP ENVIRONMENTAL COMPANY

UNITS: MICROGRAMS/GRAM (UG/G)



CLIENT: TARO AGGREGATES LTD.
u.0. # 94-12138
IATRIX: SOIL

OB NOWVI S UN -

'6‘8!5&3%&‘62‘.‘6‘882@8%&!&2338:35:&';:8

COMPOUND

ACENAPHTHENE
5-NITROACENAPHTHENE
ACENAPHTHYLENE -
ANTHRACENE
BENZ(A)ANTHRACENE
BENZO(A)PYRENE

BENZO(B) FLUORANTHENE
BENZO(G,H, 1 )PERYLENE
BENZO(K) FLUORANTHENE
BIPHENYL

CAMPHENE
1-CHLORONAPHTHALENE
2-CHLORONAPHTHALENE
CHRYSENE

DIBENZCA, H)ANTHRACENE
FLUORANTHENE

FLUORENE
INDENO(1,2,3-CD)PYRENE
INDOLE
1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
NAPHTHALENE

PERYLENE

PHENANTHRENE

PYRENE

BENZYL BUTYL PHTHALATE
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
4-BROMOPHENYL PHENYL ETHER
4-CHLOROPHENYL PHENYL ETHER
BIS(2-CHLOROI SOPROPYL)ETHER
BIS(2-CHLOROETHYL)ETHER
DIPHENYL ETHER
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
BIS(2-CHLOROETHOXY JMETHANE
DIPHENYLAMINE & N-NITROSODPA
N-NITROSODI-N-PROPYLAMINE

SURROGATE STANDARD RECOVERIES:

ACENAPHTHENE-D10
BENZOCA)PYRENE-D12

AMOUNT

2.0
4.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
4.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

Page: &

MISA TEST GROUP #19 - BASE/NEUTRAL EXRACTABLES

QUALITY CONTROL SPIKE RECOVERIES

REAGENT REAGENT
SPIKE 1 SPIKE 2

86%
93%
85%
90%
91%
99%
9Tx
101X
100%
83%
50%
78%
84x
99%
101X
93%
89%
102X
86%
81x
81%

SNHER

CONTROL

&

103%

fe]
85%
76%
8%
78%
5%
74%
49%
%
80%
54X
81%
%
86%
54%

%
56X
89%
79%
76X
sX
76%

$8d

84X

SANERR

JRREH

57%

LINITS: 30 - 140%

84%
80%

A PHILIP ENVIRONMENTAL COMPANY

5735 McAdam Road
Mississauga, Ontario .

L4Z IN9

Tel: (905) 890-8566
Fax: (905) 890-8575
Wats: 1-800-263-0040

DATE: 23-Mar-94



CLIENT:

BORATORIE

TARO AGGREGATES LTD.

W.0. # 94-12138
MATRIX: SOIL

OO NOWVMESUWN =

COMPOUND

2,3,4,5-TETRACHLOROPHENOL
2,3,4,6-TETRACHLOROPHENOL
2,3,5,6-TETRACHLOROPHENOL
2,3,4~TRICHLOROPHENOL
2,3,5-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DICHLOROPHENOL
2,6-DICHLOROPHENOL
4,6-DINITRO-0-CRESOL
2-CHLOROPHENOL
4-CHLORO-3-METHYLPHENOL
4-NITROPHENOL

M-CRESOL & P-CRESOL
0-CRESOL
PENTACHLOROPHENOL

PHENOL

SURROGATE STANDARD RECOVERIES:

A,A,A-TRIFLUORO-M-CRESOL
2,4,6-TRIBROMOPHENOL

MISA TEST GROUP #20 - ACID EXRACTABLES

M.D.L.
UG/G

0.5
0.5
0.5
0.2
0.2
0.2
0.2
0.2
5.0
0.2
0.2
2.0

Con’yummaled eon S

A PHILIP ENVIRONMENTAL COMPANY

g -5735McAdamRoad
g;;Mnss&auga.Ontano o

Lz

Tel: (905) 890-8566
Fax: (905) 890-8575
Wals: 1-800-263-9040

DATE: 23-Mar-9&

+ UNITS: HICROGRMS/GRAN (UG/G)

REAGENT 94069701 94069702 94069703 = 94069/04 94069/05 94069/06

" BLANK : DF=5 ‘DF=S DF=5 DF=5 DF=5
ND ND NO ) ND ND ND
ND ND- ND ND ND ND ND
ND ND ND NO ND ND ND
ND ND ND ND ND ND ND
N ND NO ND ND ND ND
ND ND ND ND ND ND ND
XD NO NO ND ND ND ND
N ND ND ND ND ND ND
ND ) NO ND ND ND ND
ND N0 ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND -ND ND ND ND
ND ND ND ND ND ND ND
ND NO ND N0 ND ND ND
ND ND NO ND ND ND ND
ND ND NO ND ND ND ND
ND NO ND ND ND ND ND
NO ND NO ND ND NO ND
ND ND NO ND ND ND ND

CONTROL LIMITS: 30 - 140%

68% 45% 9% 58% 82% 81% 79%
™ 69% 54% 68% 68% 67T% 66%



5735 McAdam Road

. L4Z1N9
BORATORIES - %:;9'05)8903566
. Fax: (905) 890-8575
page: 6 Wats: 1-800-263-9040

CLIENT: TARO AGGREGATES LTD. MISA TEST GROUP #20 - ACID EXRACTABLES . DATE: 23-Mar-94
4.0. # 94-12138 ' :
MATRIX: SOIL

Dokusco “ﬁm(‘ooed m(KéA wa;‘;’l-m e mgowgfg‘c

COMPOUND M.D.L. 94069707

94069/08  94069/09  94069/09 | 94069/10  94069/11
UG/G  DF=10 DF=5 ouP. " DF=5 DUP. Ox%m furnace
" DFs5 DF=5 Oy icles
1 2,3,4,5-TETRACHLOROPHENOL 0.5 N> ) NO ND NO ND ND
2 2,3,4,6-TETRACHLOROPHENOL 0.5 NO O NO ND NO ND ND
3 2,3,5,6-TETRACHLOROPHENOL 0.5 ND L NO ND ND ND ND
4 2,3,4-TRICHLOROPHENOL 0.2 ND N L N . D ND ND
5 2,3,5-TRICHLOROPHENOL 0.2 N ND . NO No ND ND ND
6 2,4,5-TRICHLOROPHENOL 0.2 ND ND o NO ND ND ND
7 2,4,6-TRICHLOROPHENOL 0.2 NO NO ND D NO ND ND
8 2,4-DIMETHYLPHENOL 0.2 ND ND ND O ND NO o
9 2,4-DINITROPHENOL 5.0 ND NO NO NO ND ND ND
10 2,4-DICHLOROPHENOL 0.2 D D NO NO ND ND ND
11 2,6-DICHLOROPHENOL 0.2 D N D NO ND ND ND
12 4,6-DINITRO-0-CRESOL 2.0 ND o L NO ND o ND
13 2-CHLOROPHENOL 0.2 NO ND NO NO ND ND ND
14 4-CHLORO-3-METHYLPHENOL 0.2 ND NO NO NO ND ND ND
15 4-NITROPHENOL 2.0 NO ND ND NO ND ND ND
16 M-CRESOL & P-CRESOL 0.2 NO NO ND O ND ND ND
17 0-CRESOL 0.2 ND No NO NO ND ND ND
18  PENTACHLOROPHENOL 1.0 ND NO ND O ND ND ND
19 PHENOL - 0.2 ND 10.0 10.0 1.7 1.8 *0.1 0.2
SURROGATE STANDARD RECOVERIES: AMOUNT CONTROL LIMITS: 30 - 140%
A,A,A-TRIFLUORO-M-CRESOL 4.0 76% 44% 48% 82x 3% 82% 74%
2,4,6-TRIBROMOPHENOL 4.0 53% 21X 1% 5% 23% 80% 3%

A PHILIP ENVIRONMENTAL COMPANY



CLIENT: TARO AGGREGATES LTD.
W.0. # 94-12138 ;
MATRIX: SOIL

VONOOUVLSUWN -

2,3,4,5-TETRACHLOROPHENOL

2,3,4,6-TETRACHLOROPHENOL
2,3,5,6-TETRACHLOROPHENOL
2,3,4-TRICHLOROPHENOL
2,3,5-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL

2,4 ,6-TRICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DICHLOROPHENOL
2,6-DICHLOROPHENOL
4,6-DINITRO-0-CRESOL
2-CHLOROPHENOL
4-CHLORO-3-METHYLPHENOL
4-NITROPHENOL

M-CRESOL & P-CRESOL
0-CRESOL
PENTACHLOROPHENOL

PHENOL

SURROGATE STANDARD RECOVERIES:

A,A,A-TRIFLUORO-M-CRESOL
2,4 ,6-TRIBROMOPHENOL

“:'MISA TEST GROUP #20 - ACID EXRACTABLES

' '.Dogxsco Baste Ocygen

fumace Oycles

M.D.L. 94069712 i
Us/6 S

0.5 ND

0.5 ND

0.5 ND

0.2 ND

0.2 ND -

0.2 ND

0.2 ND

0.2 ND

5.0 ND

0.2 ND

0.2 NO

2.0 ND

0.2 ND

0.2 ND

2.0 ND

0.2 ND

0.2 ND

1.0 ND

0.2 0.2
AMOUNT CONTROL LINMITS: 30 - 140X

4.0 T4%

4.0 68%

A PHILIP ENVIRONMENTAL COMPANY

. 5735 McAdam Road * -

L4Z1N9

Tel: (905) 890-8566
Fax: (905) 890-8575
Wats: 1-800-263-9040

DATE: 23-Mar-94

UNITS: MICROGRAMS/GRAM (UG/G)

{



5735 McAdamRoad -

LABORATORIES S ; S . Tek(905) 890-8566
T - = | o o Fax: (905) 890-8575
Page: 8 ' ' Wats: 1-800-263-9040
CLIENT: TARO AGGREGATES LTD. _ MISA TEST GROUP #20 - ACID EXRACTABLES DATE: 23-Mar-94
1.0. # 94-12138 : ‘ o -
ATRIX: SOIL : QUALITY CONTROL SPIKE RECOVERIES
COMPOUND AMOUNT  REAGENT  REAGENT
UG/G - SPIKE 1 SPIKE 2
1 2,3,4,5-TETRACHLOROPHENOL 4.0 89% 74%
2 2,3,4,6-TETRACHLOROPHENOL 4.0 84% 78%
3 2,3,5,6-TETRACHLOROPHENOL 4.0 81% ©76%
4 2,3,4-TRICHLOROPHENOL 4.0 86% - 81%
5 2,3,5-TRICHLOROPHENOL 4.0 88% D T9%
6 2,4,5-TRICHLOROPHENOL 4.0 83% w5
7 2,4,6-TRICHLOROPHENOL 4.0 86% 76%
8 2,4-DIMETHYLPHENOL 4.0 84% 76%
9 2,4-DINITROPHENOL 4.0 61% 54%
10 2,4-DICHLOROPHENOL 4.0 89% 9%
11 2,6-DICHLOROPHENOL 4.0 . 86% 81%
12 4,6-DINITRO-O-CRESOL 4.0 80% 65%
13 2-CHLOROPHENOL 4.0 86% 9%
14  4-CHLORO-3-METHYLPHENOL 4.0 93% 84%
15 4-NITROPHENOL 4.0 90% 8%
16 M-CRESOL & P-CRESOL 4.0 88% 89%
17 0-CRESOL 4.0 88% 8%
18 PENTACHLOROPHENOL 4.0 60% " 65% .
19 PHENOL 4.0 88% . 85%
SURROGATE STANDARD RECOVERIES: CONTROL LIMITS: 30 - 140%
A,A,A-TRIFLUORO-M-CRESOL 4.0 89% 85%
2,4,6-TRIBROMOPHENOL 4.0 95% 76%

A PHILIP ENVIRONMENTAL COMPANY



- . o ‘ .
BARRINGER o
» . o L4ZINg
RATORIES Tel: (905) 890-8566
Fax (905) 890-8575
Pages 9 Wats: 1-800-263-9040
CLIENT: TAROC AGGREGATES LTD. MISA TEST GROUPS #19 AND #20 DATE: 23-Mar-9%
V.0. # 9%4-12138 ,
MATRIX: SOIL BASE/NEUTRAL AND ACID EXRACTABLES
LEGEND: M.D.L. = METHOD DETECTION LIMIT

ND = NOT DETECTED

DUP. = DUPLICATE

DF = DILUTION FACTOR

* = DETECTED BELOW M.D.L. BUT PASSED COMPOUND IDENTIFICATION CRITERIA

ANALYTICAL METHOD:

The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
dicloromethane/acetone. The concentrated extracts were analysed by gas chromatography/mass spectrometry
using the internal standard method of quantitation.

REPORT DISCUSSION:

Some of the samples were run at a dilution factor due to high levels of nontarget compounds present which would
cause contamination of the equipment if run undiluted. The detection limits for these samples are higher than the
M.D.L.’s indicated above for the undiluted samples by a factor of DF. The amounts reported have been corrected for
the dilution factor that was used.

The surrogate standard recoveries were within the control limits for the analytical method except for
samples 94069/08 & 94069/09 which had low recoveries of 2,4,6-tribromophenol. The low recoveries were
likely due to the interaction of the compound with the matrix of the samples.

The target compound quality control spike recoveries were in the normal range for the analytical method.

JOB APPROVED BY:

RONALD CORKUM, M.Sc., C.Chem.
MANAGER, MASS SPECTROMETRY SECTION

A PHILIP ENVIRONMENTAL COMPANY
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Table A2: Historic Data for Contaminated Soils and Rubble

o0, S—

4
~Beaver Lumber

637 Paricdale Ave.
Hamilion

CN Real Estate

38 Abell 8L

100

81/10/16

o1/ione

Enfach

9.010

<0.002

9.096

0.008

130

9:20 |

<0.1

1.1

<0.1

<0.02

03

1.5

0.014

<0.005

<0.002

<0.05

0.08

<0

0.000

<0.01

<0.05

<005 |

— 024

<02

<0.2

<0.05

<0.2

<02

<19

<19

<19

<0.§

<1.9

<1.9

<0.05

<0.05

0.05

<0.05

0.0004

<0.0002

ethyi Parathion

| Mathwi Parathion
Nitrate & Nitrite

<1

<0.0005

<0.002

<0.002

<0.01

0.028

<0.002 |

<0.!
<001

0.02
0.01

<0.005

<0.01

<0.01

<0.1

127

0.90

23.26

<0.002

<0.002

<0.05

<0.002

<0.002

<0.1

<0.1

<0.1

<0.1

0.20 |

17.4

0.1

<0.1

<0.1

0.02

<0.1

0.9

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

0.00

99

1260.6

23

49

49

<0.05

<0.

<0.05

<005

<0.01

<0.05

<0.05

<0.2

<0.2

<02

<0.2

<0.2

<19

<19

<19

[X]

<19

<19

<0.05

<0.05

<0.05

<0.05

<0.02

<0.0S8

<0.05 |

<0.0002

<0.0002

<0.001

<0.0001

<0.0002

<0.0002 }

Mothyl Parathion

Nickel

Nitrate & Nitrite

Nitrate

212

Nitrilotriacetic Acid

Nitrite

<1

Parathion

PCBs

Phenols

<0.002

<0.001

<0.001

<0.002

<0.001

<0.001

Selenium

<0,

Siiver

<0.01

<0.002

<0.002

<0.01

<0.002 |

<0.01

0.05

<0.01

<0.01

<.0.01

Silvex

Sulfate

__Sulfide

Toxaphene

Uranium

Zne

24-0

245-1

Bulk Analyses (mg/kg)
- PCBs

IPH

A2-conwi3 22-Dec—04 94407

Page §



Table A2: Historic Data for Contaminated Soils and Rubble

Code

Number

C y Name

I 7
N Mitchell

IC! Canada ina.

»

Address

50 Anne 8t

90 Sheppard Ave. E.
North York

Amount (lonnes)

Date {yy/mnvdd)

91/1008

91/10/16

Laboratory

BampIes 1of AVg.
Reg 300 Ackd Leach (mg/L)

<0.002

<0.002

0.004

0.0028

<0.002

0.30

1.78

0.0005
<0.01

0.85

<0.§

0.29 |

0.18

12

0.01

07

0.7

46

0.011

0.008

0.0025

0.01

<0.08

0.03

0%

<0.05 |

<0.2

<02

<0.2

0.045

<0.2

<1.9

<19

<1.9

0.13

<19

0.19

<0.05

<0.05

0.18

<0.0002

<0,0003 |

<0.0002

<0.001

<0.0002

<0.05

<001

<0.05

<0.01

<0.001

<0.001

0.002

<0.002

<0.001

0.003

<0.004

<0.002

<0.01

<0.01

0.007

<0.05

0.020

Distiied Water Leach (mg/)

Aluminum

Ammonia

1.68

<006

Arsenic

<0.002

<0.002

<0.002

0.008

<0.002 |

Barium

<0.1

<0.1

<0.1

0.09

<0.5

<0.1

<$.0

<100

Boron

<0.1

<0.1

09

<0.1

08

22

0.005

<0.005

<0.005

0.004

<0.005

<0.005 |

49

844

0.00

<10

0.05

<0.05

<005

0.01

<0.05

<0.2

<0.2

<02

<02

<0.001

<0.2

<19

<19

<1.9

<1.9

0.44

<19

0.05

<0.05

<0.05

<0.05

<0.05

<005 |

<a06g

<0.0002

0.0005

0.0001

<0.00%

<0.0002 |

Nitrate & Nitrite

0.12

Nitrate

Nitrilotriacetic Acid

Nitrite

<0.01

Parathion _

PCBs

Phenols

<0.001

<0.001

<0.001

<0.001

<0.001

<0.00%

Selenium

0.002

<0.002

<0.002

0.001

<0.004

<0.002

Sliver

<0.01

<0.01

<0.01

<0.01

<0.05

<0.01

Siivex

Sultate

Sulfide

Toxaphene

Uranium

Zinc

24-0

245-1

Bulk Analyses (mg/kg)
PCBs

<0.05

IPH

A2-conwk3 22—-Dec—04 94—407

Page 2



Table A2: Historic Data for Contaminated Soils and Rubble

(7703 CONE (o701 11 Coiel i o B o oL N S M I - S
Numb 7 206 30 3 6 36 36
Company Name Kratt Goneral Foods Lancie Brabo Love York Properiies Newlands ino. Ontario Hydro | Ontario Hydro Ontario Hydro
Address 1440 Birchmount Rd. 58 Hook Ave. 201 N. Servics Rd. 31 Alnesiie St 440 Urwin Ave. | 440 Urwin Ave. | 20 Blackbum St
Scarborough Yoronto __Buriingion Cambridge Toronto Toronto Toronto
Amount (lonnes) 100 95 __100 SO0\ 1010 18 73 200
Date (yy/mnvdd) 92/0N7 s2/02/12 92/04001 92/410 91/1212 92/0221 K013
Reg 300 Ackd Leach (mg/L)
Aluminum —
Arsenic | 0002 <001 <0.002 — <001 0.004
Mnm 0.268 077 060 0.64 1.21 20 1.65
Boron 0.072 <06.1 6.051 0.015 14 3.08 0.3
Cadmium 0.013 <0.005 0.0055 0.007 0.4 0.012
hiordane
Chromium <0,005 <0.05 _0.0038 <0.01 <006]  <0QO005{ <005
| Cooper
_Cyanide__ <0.02 <0.2 <0.0002 <0.002 < <0.002 0.27
Fluorides_ <0.4 <1.9 0.30 0.14 <1. 03 <1.9
| loed <0.01 — 016 <0.02 048 01 — 013 _<0.05
| Manganese
Mercury <0.001 0.0027 | 000025 <0.0002 0.007 <0.00005 <0.0002
Mathoxychior
Methyi Parathion
| Nitrate & Nitrite 0038 129 005
Nitrate <0.1
Nitrilotriacetic
Nitrite <0.1 0.0053 <025 0.009
Parathion
PCBs _<0.00005 <0.5
Phenois —_— . —
Selenium <0.002 0.002 <0.001 <0.01 <0.002 0.002 <0.002
Silver __<0.01 <0.01 | <0.01 _<0.003 0.031 0.005 0.024
Te
{ ___Toxaphene
| Trihalomethanes
_Uranium <0
| Zino
2.4-D
TietIoq Waler Leach (mg/L)
Aluminum
[ Ammonia <0.05 210 0.51 <50 <0.05
Arsenic 00281 <0002 < <0.002 <0002 00021 0005
Barium 0.090 <0.1 <0.1 <0.1 <0.1 0.14 <0.1
BOO 6.1 7.0
_Boron 0.000 <0.1 <0.1 <01 — <01 <0.1 0.2
Cadmium <0.003 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Carbaryl
hiordane -
108 0.0 9.0 423 49 — 99
Chiorolorm
| Chromium 0,017 <0.05 <005 <005 <0.05 < <005
| Copper
% <0.02 <02 _<0.2 <02 <0.2 <02 <02
Di
Endrin
Fluorides <0.4 <1.9 <1.9 <1.9 <19 <18 <1.9
Heptachlor &
Lead 0.090 < <0.05 <0.05 | <0.05 <0.05 <0.05
Mercury <0.001 <0.0002 <0.0002 <0.0002 «<0.0002 <0.0002 <0.0002
Mo i
Methy! Para
. Nickel
Nitrate & Nitrite
Nitrate <0.1
Nitrilotriacetic Acid
Nitrite <0.1
Parathion
_PCBs 40
Phenols <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
| Selenium <0.002 <0.002 <0.002 __<0.002 <0.002 <0 <0.002
gwu <0.01 <0.01 —<0.01 <001 <0.01 <0.01 <0.01
Suffate
| Sulfide
Joxaphens
Uranjum
Zinc
24-D
245-T
Buik Analyses (mg/kg)
PCBs
TPH.
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Table A2: Historic Data for Contaminated Soils and Rubble

CONS

SONS

Ontario Hydro

20 Blackburmn St
Toronto

Onttario Hydro

Bayview
Toronto

10

100

92/03003

92/0207

0.003

<0.002

074

0.008
012

(X713

<0.002

<0.1

0.02

<0.1

<0.002

<0.006

0.007

0.024

<0.05

<001

<005

<0.05

<0.00

<02

<0.002

<0.2

<0.02

<0.02

<1.9

0.21

<19

<19

<19

<0.06

<0.02

<006

1,96

0.0093

<0.0001

<0.0002

<0.0002

<0.0002

0.022

<0.00002

<0.002

<0.002

<0.01

<0.002

<0.002

<0.002

<0.002

<0.0%

<0.01

<0.01

—0.031

0.048

<0.05

<0,062

0.00

<0.1

<0.1

o.11

0.01

<50

8.0

&1

<0.1

<0.1

18

<0.1

<0.005

<0.005

<6665

<0.005

0.001

4.90

140

1000

49

49

49

<0.05

<005

<0.05

<005

<0.05

0.01

<0.05

<0.2

<0.2

<02

<02

0.026

0.025 |

<19

<1.9

<19

<19

<19

0162

<0.058

<0.05

<0.05

<0.05

0.05

<0.05

0.0009

<0,0002

<0.0002

<0.0002

<0.0002

0.0001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.002

<0.002

<0.002

<0.002

<0.002

<0.01

<0.01

<0.01

<0.01 |

<0.01

<0.01

0.001

<10

A2—conwi3 22—-Deoc—04 04407
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Table A2: Historic Data for Contaminated Soils and Rubble

"Code

CONS

oo

43

“

Company Name

Paperboard indust.

Perm=LUite

Prilip Ererprs

Phiiip Enterpriess

Address

~8 Oriole O,
Holland Landing

77 Brant 8t

77 Beant 8L

?

01/00/24

1965

o1/12/18

Amount (fonnes)
Date {yy/mmvdd)
Laboratory

Philip Erwir,

Erwir.

Samples for Avg.
Reg 300 Acid Leach (mg/L)|

Aldrin & Dieidrin
Aluminum__

<0002

0.002

240

001

0.004
1,18

21

<0.1

0.15

1.1

<Q.06

<006

<0.2

<0.26

<0.2

<19

<19

<19

922

<0.0002

<0.0002

<0.0002

<0.0001

<0.@

<0.@

0.001

<0.

<0.002

0.029

<0.01

0.003

<0.01

0.013

0.000

0.001

<0.002

<0.1

<0.9

125

<5.0

<5.0

<0.1

<0.1

"<0.1

<0.01

<0.0056

<0.005

<0.005

1.49

<0.01

<0.09

<020

<02

<19

1.24

<19

<0.1

<0.0002

. <0.05
<0.0002

<0.05

<0.0002

___Marcury
Methoxychlor

Methyl Parathion

Nickel

Nitrate & Nitrite

Nitrate

Nitrilotriacetic Acid

Nitrite

Parathion

PC8s

Phenols

<0.001%

Selenium

<0.002

<0.001

<0.001

<0.001

<0.001

0.001

<0.002

<0.002

<0.01

Sliver

<0.01

0.000

<0.01

<0.01

<0.06 |

Siivex

Sulfate

105.71

Sulfide

17.11

Toxaphene

Uranium

Zing

2,4-D

245-1

Bulk Analyses (mg/kg)
PC8s

IPH

A2-conwi3 22-Dec—04 04407
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Table A2: Historic Data for Contaminated Soils and Rubble

CONS

Royal Oak Dairy

Tayior Steel

Toronto Board

York Blook &

225 East Ave. N.

477 Arvin Ave.
Stoney Creek

9365 Yonge St
Richmond Hll

Hamiton
200
92/01/18

911002

[

of Educat
840 Eastem Ave.
Toronto
24
_82/02/24
Phiip Enve,

| 5

Number of
Deta Points

TSL
[ W—a,
88-3,85-4

<0.006

0.004

<0.001

1.4

0.05

871,

lelel BB

0.058

<0.006

o4

olo] oo

<605

<0.01

0.08

B | Bl BE

0.007

<0.05 <0.05

A

<02

<6068

033

0.38

<1

<19

21

245

246

<0.001 <0.001

<G.0002

<0.00005 |

o] oo Oﬁ

ethyl Parathion

Nitrate & Nitrite

1.20

Nitrate

[ NiviiotriscetioAdd

0.022

Parathion

PCBs

Phenols

Selenium

0.004

<0.002

0.001

0.02

Sitver

0021

0.034

<0.005 |

Siivex

- 0091

Toxaphene

Jrihalomethanes

p| | | Bifivle] jo| jlof | & J"l‘l2 L- [88] [j¢

Uraplum

| _dinc

24-0

"Dietliod Walor Loach (mg/L]

<0.005

<0.002

0.002

0.16

<09

<0.001
0.048

<5.0

290

<0.1

8| Ikislels

<0.005

<0.005

<0.005

1

19.8

49

1.5

<0.08

<0.08

<0.01

<0.05 | <0.05

<0.2

<02

<0.009 |

[l 18} |8

0.23

<19

<19

124

<0.05

0.00

<0.05

<0.001 <0.001

x0.0009

<0.0002

<0.00006

Me

0.00

oo

28] 18

Maethyl Parathion
ickel

Nitrate & Nitrite

0.12

Nitrate

212

012
[]

Nitrilotriacetic Acid

<0.001

<0.001

<0.001

00016

.002

<0.001

0,002
<0.01

<0.01

<0.005

.002
).000

105.71

106.71

17.11

1711

106.71

17,11

UL sisiel) kel ol

A2-00n.wik3 22-Dec—04 94~407
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Table A2: Historic Data for Contaminated Soils and Rubble

~NHEN

NEM

e

()

TTC

TTC

TTC

|
i

Toronto

Torono

Toronto

?

?

?

88/04/06

88/04/18

88/04/18

‘lg 3o

§

Phifip Envir. _| Philip Enviv.

Philip Erwie.

Number of

<0.06

079

0.7

<0.1

<0.1

<0.1

0.031

0.010

1.0
0.040 — 0108

aln] [N

<006 XTI

<605

Mathwi Parathion

Nitrate & Nitritg

Nitrate

Nitrilotriacetic Acid

Nitrite

Parathion

<008

<0.05

<0.08 <0.08

40

200

_<0.10

1.54

<0.05

216

0.04

_<0.1

<63

<01

o] 1] o] e

]| 1] (&) |

<0.005

<0.005

<0.005

<0.05

<0.05

<0.01

<0.01

<0.02

<0.01

jojo

&0

<005

<005

b

<005

<0.05

:

<006

<0.06

<001

<0.05

0.011

0074

0.074

_0.021

2,4-D

245-1

Bk Analysos (mo/ka)
PCBs

IPH

A2—conwik3 22-Dec—04 94—-407
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o o 3

Biythe Matthey Smefting Co.

196 Heart Lake Rd.
8

160

360
$0/0320 | ©2/0501

Phillp Ervir.__| Phillp Erwk.

:
“E;
il

00021 <0002

<0.001

<0.1 <0.1

0.045 - 0318

0.014

<0.001

el BB

<0.05 <0.05

<0.01

<02 <03

<0.05 ]

<19

<0.02

<0.05 1.

<0.05

0.39
<0.01

0.0008 0.0013

<Q.001 |

<0.0005

Parathion

Nitrate & Nitrite

824

<0.03

0.000048

<0.00002

0.0013

00027 <0002

<0.01

0.001

<nnn§

<0.01 <0.01

RR

0.0000

<0.05

0.005

<0.01

0.03

4.02

0002 | <0062

<0002

<01 <01

012

<G00z
0.004

58

<0.1 <01

00017

<0.005 <0.005

<0.008

<0.002

149 X

9.9

<0.05 <0.05

0.01

<02 <02

<0.2

<0.02

<19 <19

<19

0.3

0.14

<0.05 0.08

<0.08

<0.025

<0001

<0.0004

012

<0.001 <0.002

<0.001

0.002
<0.01

0.00025
<0.002

<0.01

<0.01

<0.05

<0.003

0.002
<0.01

A2-conwic3 22-Dec—904 94407
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Table A2: Historic Data for Contaminated Soils and Rubble

Number of
Deta Poinis

.95

pio

31

<0.01

0.01

<0.003
0.006

<00

<0.0005

001

247

o

004

la] ol

<020

<0.00002

0.C

2001

o
Q
2
=

0.001¢

<0.001

o)
5

0.0003333

Y INTS

8

0.0008

=

0.03

11.3

<10

<0.5

<0.005

<0.005

<0.005

o] |ojojo

49

1.8

1237

<0.05

0.02

0.0028

<02

0.03

jo ||| [

<19

<319

03

0.00

<0.05

007

0.07

0.02

<0

<0.0002

0.0018

lojo

0.0004

0.12

0.12

0.12

<0.001

<0.001

<0.001

<

<0.002

<0.01

<0.01

__<0.01

o
oo

jojo]o!

0.0023

A2-conwk3 22-Dec—04 04—407
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Table A2: Historic Data for Contaminated Soils and Rubble

=) BTN

T Eros v [P Eries i

237 Brant St
Hamillon

257 Brant 8t
Hamiton

Mesdmum | Minimum | Avesage

91/08/08

91/0808

Etiip Environmentsl L Ehiio Snviconments

Number of
Deta Polrts

<0.002

9.18 |
<10

[X]

<50

<0.007

olo] |ejo

<0.05

<006

<0.2

<1

<24

004

<0.05

<0.001

el Lk Ll || [k EL

B b E i E@

Nitrate & Nitrite

Nitrate

0.0001

0.05

0,002

<005 |

i

<0.G§
0.03

<S5.0

<0.1

<0.005

O] [Olo+|o
o

D] =N

<0.08

<0.05

<02

<02

<1.9

<24

0.02

<0.05

0.02 6,010

0.0003

<0.001

21

<0001

<0.002

0.002 |
<0.01

0.001

<0.01

<0.05

ololo|
o
g

0.000

A2-conwi3 22-Dec—94 94407
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Table A2: Historic Data for Congaminated Soils and Rubble

3550

217

5 o O =+ T

214

Unied Co—Op Ges Bar_

Sieter industries inc.

DevisRd.

Newmarket

Mexdimum | Minimum

1800

310 Gherman Ave. N.

91/00/20

91/00000

Erwironmental

|

<0.002

0.013

<0.01

0.014

<0.002

27

olo| [Ble

NN N

0.016

Bl k6

<0.05 '

<0.01 _0.000

B

<0.01 0.000

<02

3

<19

=
[~

| LBl L
|a

<0.001

<0.0002

<0.0002

<0.01 | 0,000

<0.002

<0.002 |

0.000

lole

<0.01

nd
<0.02

<

0.007

<0.01

40

3
=
S
a

7.150

<5.0

0021

<0.002 0 0

0.000

0.005

<10

9.9

<0011 _ 0013 9

<0.01

<0.10

<02

<0.1

201

12

<

<0.05

;

0.002 |
<0.0011 _0.00007

n N

<0.0002

<0.0002

<0.001 [] 0.000

<0.001

<0.001

0.000

jolo|lo

<0.01]_ 0.00031

<0.002

<0.002 |

<0.01 [+]

<0.01

<0.01

A2-0c0n.wi3 22-Dec—04 94—-407
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Historic Data for Contaminated Soils and Rubble
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Historic Data for Contaminated Soils and Rubble
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Historic Data for Contaminated Soils and Rubble
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Historic Data for Contaminated Soils and Rubble
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Historic Data for Contaminated Soils and Rubble
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Historic Data for Contaminated Soils and Rubbie

i,._,_m m? _Z_m m i q ﬂLﬂ «_gm ||| f
g
em_,m_ _ﬁl ikl j _ﬂ_m I :Lm «_uj (1411185
il I TACAE 4 I il A_Lﬂ CEILITEAE
ummw__._m_ ﬁ :_4 L @. i uﬁﬂ_ iffl e
T
mm’“_mﬁ_n Jf__ HiE il _ﬂﬂgnl_m ulullly 1
! 4 g . | H il # JiiljH
@mﬁ_m_% _; m H SRR L
pelliets e TR T o 4_24"_ g ERERIGECTHEHEE m
i rﬁm ik G el G T i

y Parenel, dintiled water

) Reg.

Pege 7

AR-FCE0OE3 20-Des—0¢ 94—407



Historic Data for Contaminated Solls and Rubble
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TABLE A3: Historic Data for Dofasco Wastes
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TABLE A3: Historic Data for Dofasco Wastes
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Appendix_ B

Supporting Calculations for Predicted Leachate Composition -

o Téblé.Bl: Theoretlcal Calculatlons of East Quarry Leachate Concentrat:ons
B = PHREEQE Modellmg Documentation. :
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