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EXECUTIVE SUMMARY

The Nation Municipality through the process of amalgamation assumed ownership of the
Caledonia landfill located on the east half of Lot 23, Concession 6 (Figure 1) of the former
Township of Caledonia, United Counties of Prescott and Russell.

The landfill is operated under the Certificate of Approval No. A 471003 and has a total site area of
14.57 hectares and an approved footprint of 4.0 hectares. A legal survey was prepared for the site
during 1999 by David Shultz and has been registered at the registry office as plan 46R-6108.

The 1999 Certificate of Approval identifies the theoretical capacity of the landfill to be 122,386
m®. This capa0|ty includes the volume consumed by the former trench (31,230 m®) method and
91,150 m® that can be developed by the area method, as shown in the design contours
provided in Figure 3. During 2001, a waste volume of 235 m® was deposited at the site. This
brought the waste volume deposited to date to 10,489 m® and the remaining capacity to 80,665
m°. All waste was deposited within the approved footprint and design contours.

The landfill provides disposal services to the former Township of Caledonia residents only and
accepts municipal and non-hazardous solid industrial waste, white goods, tires and wood waste.
The remaining capacity is estimated to service the former Township of Caledonia residents till
2045.

This 2001 annual report was prepared to satisfy Condition 35 of the provisional Certificate of
Approval (COA) for a waste disposal site No. A471003, dated October 1% 1999. Condition 35
specifies the information that must be presented in the annual report and requires the report to be
submitted to the Ministry of the Environment (MOE) District Manager by March 31 of each year for
the previous year's operation.

The Township’s segregation of products at the landfill, its blue box recycling program and its
hazardous waste day collection events form an important part of the Township’s diversion strategy
and should be continued in 2002.

Given that the Township started diverting its curbside residential and commercial waste to
Lafleche Environment landfill in 2001, we would anticipate that the future impact to groundwater
and surface water resources, as well as to the service life of the landfill, is expected to be minimal.
Some minor work is required at the landfill during 2002, this is the erection of a new entrance sign
and the control of a 30 metre wide strip of land along the east side (for buffer and attenuation) to
bring the site into compliance with the Ministry’s Guideline B-7.
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Nation Municipality Caledonia Landfill Site 2001 Annual Report

1.0 INTRODUCTION

The Nation Municipality was formed through the amalgamation of four surrounding
municipalities (Figure 1) in January 1998. As part of that process, the Nation Municipality
assumed ownership of the Caledonia landfill located on the east half of Lot 23,
Concession 6 of the former Township of Caledonia, United Counties of Prescott and
Russell.

The landfill is operated under the Certificate of Approval No. A 471003 and has a total site
area of 14.57 hectares and an approved footprint of 4.0 hectares. It provides disposal
services to the former Township of Caledonia residents only and accepts municipal and
non-hazardous solid industrial waste, white goods, tires and wood waste. The site is
approximately 192 metres wide (E-W) and 760 metres (N-S). The site is located in rural
area and is surrounded by bush on the west and north sides, by agricultural land on the
east side and the Concession 7 road on the South side. The Municipality's zoning map
identifies the property as being zoned Solid Waste Disposal Site (SRD) within a General
Rural zone (RU1). ‘

Most of the landfill is situated on flat land with less than 1 metre difference in elevation
throughout most of the site, except for the north end which is transected by a 7-8 metres
escarpment. The site is underlain by the deposit of silty sand which overlies glacial till and
bedrock. Generally, groundwater flow direction is towards the north with a gradient about
0.01. As shown in Figure 2, there exists three main discharge points within the landfill; 1) a
300 metre long ditch that parallels the west side of the access road and discharges to the
north; 2 ), a 60 metre long ditch along the east side of the landfill that also discharges to
the north; and 3) a 7-8 metre high escarpment that transects the north end of the landfill. A
natural drainage course, some 2-3 metres wide and up to 1 metre deep, flows westward at
the base of the escarpment and discharges to a larger surface water course, Paxton
Creek, towards the north west corner of the landfill. Paxton Creek appears to be the main
receptor for all groundwater and surface water generated at the landfill.

A legal survey was prepared for the site during 1999 by David Shultz and has been
registered at the registry office as plan 46R-6108.

2.0 PURPOSE OF ANNUAL REPORT

This 2001 annual report was prepared to satisfy Condition 35 of the provisional Certificate
of Approval (COA) for a waste disposal site No. A471003, dated October 1% 1999.
Condition 35 specifies the information that must be presented in the annual report and
requires the report to be submitted to the Ministry of the Environment (MOE) District
Manager by March 31 of each year for the previous year's operation.

Stantec Consulting Group Ltd. Page No. 1
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3.0 SUMMARY OF SITE OPERATIONS

3.1 Guidelines for Operations (COA)

The Provisional Certificate of Approval No. A471003 dated October 1, 1999 for the
Caledonia landfill site allows for the use and operation of a 14.57 hectares landfill with an
approved waste footprint of 4.0 hectares. The Certificate of Approval contains a total of 37
conditions and is reproduced in Appendix A.

There have been no Notices issued since October 1, 1999 to amend the Certificate of
Approval.

The conditions that can have an impact on the physical operations at the site are reviewed
below to ensure that the site operates in compliance with the Certificate of Approval. All
other conditions which are considered administrative in nature were not reviewed
(Conditions 1-8, 12,14 and 32) but are provided in Appendix A for reference purposes.

Condition 9 requires that all communications and correspondence made pursuant to this
Certificate make reference to the Certificate of Approval No. A 471003.

Discussion:

Correspondence regarding the Caledonia landfill site references the Certificate of Approval
No A471003.

Condition 10 requires that applicant notify the Director in writing if there is a change within
30 days in the name, address, or change of partners of the Corporation.

Discussion:

The Certificate of Approval reflects the current owner and operator of the site (Corporation
of the Nation Municipality) and lists its current address (958 Highway 500 West,
Casselman, ON)

Condition 11 requires that the applicant notify in writing any succeeding owner of the site
of the existence of this Certificate and provide proof of this to the Director.

Discussion:

There has been no change in ownership of the site.

Condition 13 requires that all records and monitoring data required by the conditions of
the certificate be maintained on the owners premises for a period of two years from the
date of their creation.

Discussion:

This report shall be filed with Corporation on the Nation Municipality and will be maintained
on its premises for a period of two years.

Stantec Consulting Group Ltd. Page No. 2
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Condition 15 requires that the Certificate of Approval be registered on title to the. property
using a completed certificate of prohibition. Upon receiving the signed certificate of
prohibition from the Ministry, the applicant shall register the certificate in the appropriate
land Registry office.

Discussion:

The Municipality forwarded a Certificate of Prohibition for the Ministry of the Environment’s
signature (Toronto) in January 2000. The Municipality registered the Certificate of
Prohibition on March 2, 2000 under instrument number 104043.

Condition 16 specifies that only municipal non hazardous solid industrial waste and wood
waste be accepted at this site. No hazardous or liquid industrial waste shall be accepted.
The total amount of tires received and stored on the site shall not exceed 3000 tires and
any one time. The site is approved to accept white goods and white goods containing
refrigerant.

Discussion:
The Municipality only accepts municipal non hazardous solid industrial waste. As stated in
section 5 of this report, the total number of tires has not exceeded 3000. In this same

section, the diversion of white goods and white goods containing refrigerant is specified.

Condition 17 specifies that the waste received at this site may be only from the boundaries
of the former geographic Township of Caledonia.

Discussion:

During the reporting period, all waste deposited at the landfill site has been generated from
the former geographic Township of Caledonia. '

Condition 18 requires that within six months of the issuance of the Certificate, the
applicant shall submit a revised Development Operation and Closure addendum report
which provides details of final design and operational plans for the site.

Discussion:

The Nation Municipality received correspondence dated August 23, 2001 from the Ministry
of the Environment (Toronto), stating that condition 18, of the Certificate of Approval No.
A471003 dated October 1% 1999, had been satisfied.

Condition 19 requires that the Municipality operate the landfill according to item Nos. 3 and
11 of Schedule A, provided that all requirements of Condition 18 have been addressed in
the repont.

Discussion:

The Municipality operates the site foliowing the site development, operation and closure
report listed in Schedule A of the Certificate of Approval.

Stantec Consulting Group Ltd. Page No. 3
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Condition 20 requires that the Municipality submit to the Director for approval a detailed
monitoring program for surface water, groundwater, and leachate.

Discussion:

The Municipality has included a monitoring program for surface water and groundwater as
part of the annual monitoring reports which it must submit according to condition 35 prior
to the end of March 31st, 2000, and annually thereafter.

Condition 21 requires that an impact assessment report be submitted with the annual
monitoring report to describe surface water and groundwater quality and quantity, and
establish trigger values for remedial and corrective actions.

Discussion:

The Municipality has provided an assessment of the impact of landfilling on groundwater
and surface water resources within the annual monitoring report required by condition 35.
Trigger levels would be established once an adequate monitoring database has been
gathered. :

Condition 22 requires that the Municipality submit a contingency plan and schedule
dealing with remedial measures that are to be undertaken if Reasonable Use Guidelines
and Provincial Water Quality Objectives are exceeded.

Discussion:

The Municipality shall prepare a contingency plan to respond to any exceedance to the
trigger level (yet to be established), PWQO or RUPO as a part of its annual monitoring
report. :

Condition 23 requires that all monitoring wells which are no longer required for monitoring
or which need to be closed due to operational changes shall be abandoned according to
Ontario Regulation 903.

Discussion:

Monitoring wells are addressed in the groundwater and surface water monitoring report
contained in Part B of this report.

Condition 24 states that approvals are required for any storm water management and
landfill gas management programs that are to be implemented at this site.

Discussion:

The design drawings submitted with the operational report do not contain any storm water
management or landfill gas management programs. Due to the rural setting of the landfill,
these programs are not considered necessary at this time.

Stantec Consulting Group Ltd. Page No. 4
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Condition 25 contains many subsections a) through r) which specify operational issues
regarding landfilling. The most significant issues are summarized as follows;

¢ the burning of wood waste shall cease on October 1st 2000

e the custodian must maintain a detailed log for all white goods containing refrigerant
that enters the site, ensure that white goods are stored within a security fence and are
removed within six months from the time of receipt at the site,

e site custodian shall conduct weekly inspections of the site and maintain records of
such inspections. The site custodian must be aware of the types of waste to be
disposed at this site, be knowledgeable about the requirements of this Certificate and
the site operational plans,

o the site custodian must ensure that waste that is deposited at the working face is
properly compacted before cover material is applied, and that the waste is covered on
a weekly basis

Discussion:

The Township no longer burns wood at the site. The site custodian maintains a log of the
number of users at the site. A Ministry of the Environment Inspection report dated
February 20, 2001 indicated that the active slope was too steep (greater than 4:1) and had
inadequate cover. The site custodian must ensure that the waste is adequately covered
and that the slope is not too steep.

Condition 26 requires that the Municipality delimit the landfill site boundaries with
permanent markers.

Discussion:

During the year 2000, the Municipality demarked the 2.1 hectare footprint with four
permanent markers. Only the waste to be placed by the area method (2.1 ha) will be
delineated since the remaining area of the approved 4 ha. footprint has buried waste from
the previous trench method.

Condition 27 restricts the service area to the former Township of Caledonia
Discussion:
Only waste from the former Township of Caledonia was accepted at this landfill.

Condition 28 specifies that all waste shall be deposited within the four hectare landfill
footprint defined in the Operation and Development plan, that the total capacity shall not
exceed 122,386 cubic metres and the contours described in Condition 28 c).

Discussion:

As shown in the plan and cross section provided in the figures to this report, the waste
deposited during the period of this monitoring report has been placed within the footprint
and approved contours. The Municipality is currently negotiating with the neighbouring
property owners to acquire the ground water easement to satisfy condition 28 (f) and have
requested an extension to the deadline from the Ministry of the Environment in
correspondence dated November 20, 2001.

Stantec Consulting Group Ltd. Page No. 5
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Condition 29 specifies that the operating hours for the site shall be posted on the
entrance sign and include other information such as waste types, service area, Certificate
of Approval No., name and telephone number for emergencies.

Discussion:

The existing sign at the entrance to the landfill is in poor condition and does not contain all
of the required information. During 2002, the Municipality should replace the sign and
ensure that it contains all the required information listed in condition 29.

Condition 30 requires that a litter fence be installed, on an as need basis, to minimize
litter.

Discussion:
A litter fence shall be installed as required.

Condition 31 requires that the Municipality inspect all lands and roads in the vicinity of this
site and remove any litter found on those lands and roads.

Discussion:
The site custodian duties shall include this activity.

Condition 33 specifies that the Municipality maintain a complaint procedure by recording
each complaint in a log book and action taken to respond to it.

Discussion:

The Municipality has established a complaint procedure that has been followed by the site
custodian.

Condition 34 requires that the Municipality call the Ministry of the Environment Spills
Action Center in the event of an emergency.

Discussion:

All emergencies such as fires or spills are reported to the Ministry of the Environment
office in Cornwall. Fortunately, no such events were recorded during this monitoring
period.

Condition 35 specifies the information that shall be provided in the annual monitoring
report that is to be submitted to be Ministry of the Environment prior to March 31st of each
year, for the previous year's monitoring.

Discussion:
Part A of the annual monitoring report contains a summary of the information requested in

Condition 35. A copy of Condition 35 can be found in the Certificate of Approval
reproduced in Appendix A.

Stantec Consulting Group Ltd. Page No. 6
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Condition 36 requires that the annual report be available in the municipal office for
viewing by the general public.

Discussion:

The Municipality shall keep a copy of the annual monitoring report at their municipal office
for a period of two years following the adoption of the report by Municipal Council.

Condition 37 specifies that the Municipality shall submit a detailed site closure plan to the
Ministry for approval two years prior to the closing of the site.

Discussion:

Given that there is approximately 45 years remaining capacity at this location, no
immediate action is required at this time.

3.2 Waste Deposited During 2001 and Waste Contours '

Figure 4 shows the waste contours, as measured in December 2001, in relation to the
design contours approved in the Certificate of Approval. We observed that only 235 c.m.
of waste has been deposited at the site during 2001 and has been deposited within the
approved footprint within Lifts 1A and 2A. The cross-section shown in Figure 5 identifies
the existing waste in relation to the approved design cross-section.

3.3 Site Capacity and Remaining Lifts

The 1999 Certificate of Approval identifies the theoretical capacity of the landfill to be
122,386 cubic metres. This capacity includes the volume consumed by the former
trench (31,230 c.m.) method, by 10,489 c.m. deposited by the area method up to
December 2001 and 80,665 c.m. airspace remaining for future use. The design
contours shown in Figure 3 and cross-section reflect the total capacity of 91,150 c.m.
that can be developed by the area method. This capacity will be developed in 4 Lifts (as
shown in Figure 5 and Table 1) and provide for the disposal needs of the community for
many more years. Table 2 presents the capacity of each lift and the estimated time to fill
each lift.

TABLE 1 - LIFT CAPACITY

¥ , ndi
Lift 1 34,688 26,688 Note 1 17 2013
Lift 2 26,176 52,864 15 2028
Lift 3 18,688 71,552 11 2039
Lift 4 11,598 83,150 6 2045

Note 1 — Remaining capacity is counted starting December 1996 and for this reason the
8,000 c.m. already placed above ground is substracted from the volume in column 2.

Stantec Consulting Group Ltd. Page No. 7
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Remaining Capacity

The previous survey completed for the period December 1996 to December 1999
measured an increase of 2,080 c.m. in the size of the waste pile. The November 2000
survey measured an increase of 174 c¢.m and the December 2001 survey measured an
increase of 235 c.m. This brings the total volume of waste deposited by the area method
to 10,489 c.m. and the remaining capacity to 80,665 c.m.

Remaining Service Life

Table 2 (reproduced from Table 2 of the 1997 Operation and Development Report)
presents the population and waste generation projections for the former Township of
Caledonia for the period 1996-2045 and compares the waste projections to the actual
measurements to date.

In comparing the 2000 to 2001 annual measured volume of 174 and 235 cubic metres,
respectively, to the estimates presented in Table 2, we observe that the actual generation
rates are approximately 85 percent less than the projected rates. This is because, as of
July 1%, 2001, the residential waste from the service area (Township of Caledonia) is
diverted to the Lafleche Environmental site in Moose Creek.

TABLE 2 - POPULATION & WASTE PROJECTIONS

Year Design Design Waste Design total cum. Actual Actual
Population c.m./yr c.m. c.m./yr Cum.total
1994 1441 0
1995 1448 0 0
1996 1456 1456 8000 8000
1997 1464 1464 9464 700 8,700
1998 1471 1471 10935 700 9,400
1999 1479 1479 12414 700 10,080
2000 1487 1487 13901 174 10,254
2001 1494 1494 15395 235 10,489
2002 1502 1502 16897
2003 1510 1510 18407
2004 1518 1518 19925
2005 1526 1526 21451
2006 1534 1534 22985
2007 1542 1542 24527
2008 1550 1550 26077
2009 1558 1558 27635
2010 1566 1566 29201
2011 1574 1574 30775
2012 1582 1582 32357
2013 1590 1590 33947
2014 1599 1599 35546
2015 1607 1607 37153
2016 1615 1615 38768
2045 1927 85951 83150
Stantec Consulting Group Ltd. Page No. 8
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3.4  Summary of Landfill Operations During 2001

During 2001, the Municipality continued with its previous practice of dumping waste over
the top or south edge of the waste mound (Section A) and advancing the face of the waste
in a southerly direction within Lifts 1A and 2A. This method does not produce a high
compaction of the waste but given the small volume of waste produced annually, it does
not have a large impact on the remaining service life.

During 2001, the Municipality signed a ten year agreement with a private landfill
contractor, Lafleche Environmental Ltd., for the disposal of all the Nation Municipality's
residential and commercial waste at the Lafléche Environmental Ltd. landfill near Moose
Creek (Figure 1).

The Municipality imports the silty sand material for daily cover uses. The compaction of the
waste and the spreading of cover material is done by Municipality staff and equipment
(Case 580 Super L backhoe). The waste is covered on a monthly basis during the summer
and as required during the winter period. Given that the Municipality accepts only dry
waste at this location (construction waste, old furniture, scrap metal, white goods, tires,
wood products), this compaction frequency does not create undesirable impacts such as
odours and wind blown litter.

The landfill is open every second and fourth Saturday of the month between the hours of
9 a.m. and 1 p.m. and while open, is under the supervision of the custodian The site
custodian records indicate that there are on average 5 users going to the landfill every
second week or 10 users per month. Throughout the year, there has been only one
occurrence when waste was refused at the landfill. At the date of survey, the segregated
material stockpiles were as follows; tires — 38 c.m., metal - 65 c.m..

Table 3 provides an assessment of the condition of the facilities located at the landfill
site and identifies the work required in 2002 to upgrade deficient items.

Stantec Consulting Group Ltd. Page No. 9
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TABLE 3 - Condition of Facilities

Description of item

Condition 2001

Work to be done in 2002

Gate & signs

The sign is in poor condition

The sign should be replaced and
include the information in condition 29
of C of A No. A471003

Access road & traffic Good None

Screening Good Maintain trees on south side
Drainage ditches Good None

Security & fences Good Inspect and maintain fence along the

east side.

Trafficability on cover

Good except during spring.

Provide additional cover to maintain
trafficability as required.

Soil cover thickness and
frequency of application

Frequency monthly.

None.

Waste side slopes

Ministry of the Environment
inspection report (February,
2001) stated that the slope of the
active face was greater than 4:1

The Municipality should not increase
the height of the waste any further and
should ensure that the slope does not
exceed 4:1

Grading on cover

Good

Sufficient grade to promote runoff.

Grade/survey control

Permanent markers were
installed at the four corners of the
2.1 ha. Footprint during 2000.

Maintain corner posts so that they are
not destroyed.

Custodian shelter

Small tin clad wooden shelter

Shelter adequate for this location.

the burning of wood.

Recycling Blue box program started during | Continue with program.
1995. ,
Burn area Certificate of Approval prohibits Burning no longer permitted after

QOctober 1, 2000.

Tire stockpile

The survey found that the tire
stockpile was approximately 38
c.m.

Number of tires to be restricted to less
than 3000 to prevent impact from fires.

Metal stockpile

Scrap metal collected by local
scrap metal dealer as required.
The survey found that the metal
stockpile was 65 c.m.

Continue with existing program.

Visual appearance and Good Conduct monthly inspections and

litter provide cleanup as necessary.

Vegetation Good None

Scavenging Not allowed None

Waste types Residential & commercial. Custodian to maintain a record of the

number of users.

Record keeping COA requires weekly records to Custodian to maintain records on days
be kept. when site is open.

CFC handling Only accept tagged appliances. Continue with program.

Stantec Consulting Group Ltd.
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The total cost for waste management services for 2001 compared to 2000 is as follows:
Table 4 - Costs

DESCRIPTION Year 2001 Year 2000
COSTS:

- Waste Collection

- Waste Disposal 4,753 3,827
- Engineering & Monitoring 25,522 18,125
- Blue Box Recycling (Note 1) 21,217 20,031
- Other waste diversion (Note 1)

- Other (legal) 2,797
TOTAL COSTS $51,492 $44,780
REVENUES: Tipping fees $1,175 ' $524
NET COSTS $50,317 $44,256

Note 1 - Cost prorated based on population of Caledonia (1450) vs entire Nation
Municipality (10,460) or 14 %.

Based on the above table, during 2001 the cost to dispose of waste at the landfill was
approximately $ 124 per c.m. (($50,317-$21,217) /235). This is a significant increase
compared to 2000 when the cost was approximately $40 per c.m. ($ 44,256-20,031) +
563 (2,245 c.m. + 4 years).

Proposed Changes to Landfill Operations for 2002

During the year 2002, the height of the waste pile should not increase as the active face of
the waste proceeds southerly within Lifts 1A and 2A. The active face can be advanced
approximately 30 metres before reaching the south boundary of the approved footprint.

As shown in Table 3, the improvements to be made to operations during 2002 include:

* replace the entrance sign;

e ensure that the slope of the active face is less than 4:1;

e the Municipality should finalize the purchase of the 30 metres wide buffer along the
east side and amend their Certificate of Approval to incorporate the buffer.

Stantec Consulting Group Ltd. Page No. 11
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HYDROGEOLOGICAL MONITORING - IMPACT ON OPERATIONS

A hydrogeological and surface water monitoring report for the Caledonia Landfill was
completed by Golder Associates Ltd. for 2001 and is presented in Part B of this report.
The results of the hydrogeological and surface water monitoring for 2001 is consistent with
the previous findings and does not necessitate changes to the method of operation for the
year 2002. As noted earlier, the Municipality needs to purchase needs to purchase a 30
metre wide strip of land along the east side to make the site comply with the Ministry of the
Environment's Guideline B-7 (Reasonable Use).

WASTE DIVERSION INITIATIVES

The MOEE established waste reduction targets of 25 % by 1992 and 50 % by the year
2000. Municipalities throughout Ontario should attempt to meet these same targets by
establishing procedures that will promote waste reduction, reuse and recycling. The
former Township of Caledonia, now Nation Municipality, implemented the following
programs towards achieving the year 2000 waste reduction target;

o promotes backyard composting to divert organic material such as kitchen waste and
yard waste.

e segregates scrap metal, CFC, natural wood products and tires at the landfill.

e operates a curbside multi material blue box program that was started during 1995.

e participates in household hazardous waste day events (not held every year).

During 1997, the Municipality established a procedure for the handling of metal goods
containing CFC's that enter the landfill. Metal goods containing CFC's such as
refrigerators, coolers, air conditioners, freezers, heat pumps and other similar objects must
be tagged by an authorized technician before it is accepted at the landfill.

The Municipality blue box recycling program that was started during 1995 successfully
diverted 88.9 tonnes of material from disposal during 2001. This is a reduction of 6.9
tonnes compared to 95.8 tonnes of material diverted in 2000. Table 5 identifies the type
and total quantity of recyclable material collected by the blue box program within
Caledonia. We would estimate that the blue box recycling program provides a diversion of
12-15% of the waste stream. The Municipality now contracts its recycling to Ontario
Disposal Services of Vars, Ontario.

TABLE 5 - Blue Box Recycling Program

Material Tonnage 2001 Tonnage 2000
Newspaper & mixed 33 345

OCC & boxboard 26.5 27.7

Clear glass 5.6 6.4
Coloured glass 53 6.1

Steel & Al. Cans 10.7 12.2
Plastics 7.7 8.8
TOTAL (Note 1) 88.9 Tonnes 95.8 tonnes

Note 1 — entire municipality prorated at 14% for Caledonia, based on population.
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OTHER ISSUES

Long term planning for waste disposal

Given that there is a significant remaining capacity within the Caledonia landfill, the Nation
Municipality does not need to undertake any long term planning to find additional waste
disposal capacity to service the former Township of Caledonia residents.

Review of complaints, inspections and correspondence

The MOE conducted a compliance inspection of the landfill on February 20, 2001.

The Nation Municipality confirmed that there were no complaints listed during 2001.

The Municipality received correspondence from the Ministry of the Environment; this
included the review of the 2000 annual monitoring report, which is addressed in Part B, the
Golder Associates monitoring report. In correspondence dated August 23, 2001, the
Ministry of the Environment notified the Municipality that they had satisfied condition
number 18 and 35 of C of A No. A471003 dated October 1999.

RECOMMENDATIONS

The following recommendations are made to improve operations during 2001. These
recommendations are additional to the Golder Associates comments made elsewhere in
this report.

The municipality should finalize the purchase of the 30 metres wide buffer along the east
side and amend the total site area of the Certificate of Approval.

The municipality should plant trees between the edge of waste and the east fence line, as
shown in Figure 3.

The municipality should continue with the existing waste reduction initiatives (blue box,
hazardous waste day, segregation of CFC, white goods, tires, metal, natural wood
products).

All wood products are to be chipped using the municipality’s chipper or other equipment
rented for this task. The frequency of chipping shall depend on the volume of wood stored.
Provide training to site operator on conditions contained within the Certificate of Approval.
The Township should install a new sign at the entrance, which contains the information
specified in Condition 29.

The municipality should not increase the height of the waste any further as the active face
advances southward. The municipality can only advance the face another 30 metres
southerly before reaching the south limit of the footprint.

Stantec Consulting Group Ltd. Page No. 13
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8.0  LIMITATIONS AND USE OF REPORT

In the preparation of this report, Stantec provides the benefit of its professional
judgement based on its experience and in accordance with generally accepted
professional standards for this type of project.

This report has been prepared for the exclusive use of the Nation Municipality for the
purpose of annual operations monitoring and reporting at the subject property. Any use
that a third party makes of this report, or any reliance on or decisions to be made on it,
are the responsibility of such third parties. Stantec accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions
based on this report.

All of which is respectfully submitted,

STANTEC CONSULTING LTD.

Lol

Gerry Lalonde P.Eng.

Stantec Consulting Group Ltd. Page No. 14
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Ministry of the Ministére de .
Environment I’Environnement i; O nta rlo
Environmental Assessment and Direction des évaluations

Approvals Branch environnementales et des autorisations

2 St. Clair Ave West, 12A Floor 2, avenue St. Glaf e étage Tel/Tél (416) 314-7967
Toronto ON M4V 115 Toronto ON Fax/Téléc (416) 314-8452

1 October 1999

Ms. Mary McCuaig, Clerk _
The Corporation of the Nation Municipality
958 Highway 500 West

RR.#3

Casselman, Ontario

KOA IMO

Dear Ms. McCuaig:

Attached is a new Provisional Certificate of Approval No. A 471003 for the Caledonia Landfill Site is
to accommodate the request by the former Township of Caledonia in their application and letter, both
dated June 26, 1997, to incorporate the Operation, Development and Closure Report and a
Hydrogeological Report, dated March 1997 into the Certificate and legal plan prepared by Schultz
dated October 11, 1996, and to increase the total site area from 12 to 14.58 hectares and recognize a
change from a trench to an area method of fill to develop the remaining approved capacity, and to
recognize a change in name from the Town of Caledonia to Corporation of the Nation Municipality.

In addition, please note that we have also taken this opportunity to upgrade the Certificate so that
eventually the landfill Site will meet the Ministry's current standards and procedures for operation. It
is recommended that you review this Certificate in detail, so that the terms and conditions by which
this Site may be operated are fully understood.

Reasons for the Conditions in this Certificate and procedures to be followed should you wish to
appeal, are provided as part of the Certificate.

If you have any questions, please do not hesitate to contact Ms. Ellen R. Reed at (416) 314-8320.

%\/

A. Dominski P. Eng., Supervisor
Waste Approvals

ER/If
Encl.
c: District Manager, Kingston




Ministry w.nistére PROVISIO.. 1L CERTIFICATE OF APPROVAL
of the de WASTE DISPOSAL SITE
Environment I'Environnement NO. A 471003

Page 1 of 15

& Recelvod"”'
¥ )

Ontario
0CT. 741999

Under the Environmental Protection Act and the regulations and su
Provisional Certificate of Approval is issued to:

ons thereof, this

Corporation of the Nation Municipality
958 West Route 500

R.R.#3

Casselman, Ontario

KOA 1MO

for the use and operation of a 4.0 hectare landfill within a 14.57 hectare total Site area;
all in accordance with the following plans and specifications:

The application and supporting information as listed in Schedule "A", which is attached to this Provisional
Certificate of Approval and forms part of this Certificate;

Located: Lot 23, Concession 6
within the former Township of Caledonia, now the Corporation of the Nation Municipality

which includes the use of the Site only for the receiving and disposal of the following categories of waste
(Note: Use of the Site for additional categories of wastes requires a new application and amendments to the
Provisional Certificate of Approval) municipal and non-hazardous solid industrial waste including white
goods, tires and woodwaste.

and subject to the following conditions:

A. DEFINITIONS |

For the purpose of this Provisional Certificate of Approval:

(a) “Act” and “EPA” mean the Environmental Protection Act, R.S.0. 1990, C. E-19 as amended;

(b) "Applicant”, "Owner" and "Operator” mean the Corporation of the Nation Municipality, including its
officers, employees, agents or contractors;

(c) "buffer area” means that part of a landfilling site that is not used as a waste fill area;

(d) "Certificate" means this entire Provisional Certificate of Approval including its schedules, if any, issued in
accordance with Section 27, Part V of the Environmental Protection Act;

(e) "Director” means a Director, Environmental Assessment and Approvals Branch of the Ministry of the
Environment;
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(f)  "District Manager" means the District Manager of the Kingston District Office, Eastern Region of the
Ministry;

(g) "Ministry” means the Ontario Ministry of the Environment (MOE);

(h) "O. Reg 347" means Ontario Regulation 347, R.R.O. 1990, as amended;

(i) "PWQO's" means Provincial Water Quality Objectives;

()  “Reasonable Use Guideline” means the Ministry Guideline No. B-7 entitled, “Incorporation of the
Reasonable Use Concept into MOE Groundwater Management Activities”, dated April 1994, or as
amended;

(k) "Site" means the landfill site as described in this Certificate;

(1)  "waste fill area” means the area on the surface of the landfilling site beneath which or above which waste
is disposed by landfilling; and

(m) "woodwaste" is as defined in Ontario Regulation 347, R.R.O., 1990, as
amended. ’

B. GENERAL

1. (a) The Provisional Certificate of Approval No. A 471003, dated April 16, 1980 is hereby revoked
and replaced by this Certificate; and

(b) Notwithstanding Condition 8, nothing in Condition 1(a) revokes any ongoing obligations and
requirements imposed and initiated as the result of the issuance or existence of the previous
Certificate for this Site unless specifically stated in this Certificate.

2. Except as otherwise provided by these Conditions, the Site shall be operated, in accordance with the
Applications for a Certificate of Approval for a Waste Disposal Site, dated July 17, 1972 and June 26
1997, and its supporting documents as listed in Schedule "A".

3. The requirements specified in this Certificate are the requirements under the Environmental Protection
Act, R.S.0. 1990. The issuance of this Certificate in no way abrogates the Applicant's legal obligations to
take all reasonable steps to avoid violating other applicable provisions of this legislation and other

~ legislation and regulations.

4.  The requirements of the Certificate are severable. If any requirement of this Provisional Certificate of
Approval, or the application of any requirement of the Provisional Certificate of Approval to any
circumstance, is held invalid, the application of such requirement to other circumstances and the
remainder of the Provisional Certificate of Approval shall not be affected in any way.

’-—l
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5.  The Applicant shall ensure compliance with all the terms and conditions of this Certificate. Any non-
compliance constitutes a violation of the Environmental Protection Act, R.S.0. 1990 and its grounds for
enforcement.

6. (a) The Applicant shall, forthwith upon request of the Director, District Manager, or Provincial
Officer (as defined in the Act), furnish any information requested by such persons with respect to
compliance with this Certificate, including but not limited to, any records required to be kept
under this Certificate; and

(b) In the event, the Applicant provides the Ministry with information, records, documentation or
notification in accordance with this Certificate (for the purposes of this condition referred to as
"Information"),

i the receipt of Information by the Ministry;

il. the acceptance by the Ministry of the Information's completeness or accuracy; or

. the failure of the Ministry to prosecute the Applicant, or to require the Applicant to take
any action, under this Certificate or any statute or regulation in relation to the
Information;

shall not be construed as an approval, excuse or justification by the Ministry of any act or
omission of the Applicant relating to the Information, amounting to non-compliance with this
Certificate or any statute or regulation.

7.  The Applicant shall allow Ministry personnel, or a Ministry authorized representative(s), upon
presentation of credentials, to:

(a) carry out any and all inspections authorized by Section 156, 157 or 158 of the Environmental
Protection Act, R.S.O. 1990, Section 15, 16 or 17 of the Ontario Water Resources Act, R.S.O.
1990, or Section 19 or 20 of the Pesticides Act, R.S.0. 1990, as amended from time to time, of
any place to which this Certificate relates; and

without restricting the generality of the foregoing, to:

(b) i. enter upon the premises where the records required by the conditions of this Certificate
are kept;
il. have access to and copy, at reasonable times, any records required by the conditions of

this Certificate;

iii. inspect at reasonable times any facilities, equipment (including monitoring and control
equipment), practices, or operations required by the conditions of this Certificate; and
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iv. sample and monitor at reasonable times for the purposes of assuring compliance with the
conditions of this Certificate.
8. (a) Where there is a conflict between a provision of any document referred to in Schedule “A” and
the conditions of this Certificate, the conditions in this Certificate shall take precedence; and
(b) Where there is a conflict between documents listed in Schedule "A", the document bearing the
most recent date shall prevail.

9.  The Applicant shall ensure that all communications/correspondence made pursuant to this Certificate
includes reference to the Certificate approval number A 471003.

10. The Applicant shall notify the Director in writing of any of the folldwing changes within thirty (30) days
of the change occurring:

(a) change of Applicant or Operator of the Site or both;

(b) change of address or address of the new Applicant;

(©) change of partners where the Applicant or Operator is or at any time becomes a partnership, and
a copy of the most recent declaration filed under the Business Names Act, 1991 shall be included
in the notification to the Director; and

(d) any change of name of the corporation where the Applicant or Operator is or at any time becomes
a corporation, and a copy of the most current "Initial Notice or Notice of Change" (form 1 or 2 of
O. Reg. 182, Chapter C-39, R.R.O. 1990 as amended from time to time), filed under the
Corporations Information Act shall be included in the notification to the Director.

11.  In the event of any change in ownership of the Site, the Applicant shall notify, in writing, the succeeding
owner of the existence of this Certificate, and a copy of such notice shall be forwarded to the Director.

12.  Any information relating to this Certificate and contained in Ministry files may be made available to the
public in accordance with the provisions of the Freedom of Information and Protection of Privacy Act,
R.S.0. 1990, C. F-31.

13. All records and monitoring data required by the conditions of this Certificate shall be kept on the Owners's
premises for a minimum period of two (2) years from the date of their creation.

14.  The obligations imposed by the terms and conditions of this Certificate are obligations of due diligence.

C. PROHIBITION AND REGISTRATION ON TITLE

(a) Pursuant to Section 197 of the EPA, neither the Applicant nor any person having an interest in
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the Site shall deal with the Site in any way without first giving a copy of the Provisional
Certificate of Approval to each person acquiring an interest in the Site as a result of the dealing;

(b) Within sixty (60) calendar days of the date of this Certificate of Approval, submit to the Director
for the Director’s signature two (2) copies of a completed Certificate of Prohibition containing a
registerable description of the Site, in accordance with Form 1 of O. Reg. 14/92; and

(©) Within ten (10) calendar days of receiving the Certificate of Prohibition, the Applicant shall
register the Certificate of Prohibition in the appropriate Land Registry Office on title and
immediately following registration, submit to the Director the duplicate registered copy.

D. WASTE TYPE

16. (a) Except as noted under Condition 16(c) and (d), only municipal, non-hazardous solid industrial
waste and woodwastes as define under O. Reg 347, pursuant to the EPA, shall be accepted at this
Site;
(b) No hazardous waste or liquid industrial waste, as defined in O. Reg 347, pursuant to the

Environmental Protection Act, or any other waste not listed under Condition 16(a) shall be
accepted or deposited at this Site;

() The total amount of tires received and stored on the Site shall not exceed 3000 tire units at any
one time; and

(d The Site is approved to accept white goods and white goods containing Refrigerant.

E. SERVICE AREA

17. Waste approved for disposal or use at this Site may only be received from, and as generated within, the
boundaries of the former geographic Township of Caledonia.

F. DESIGN AND OPERATIONS REPORT

18. Within six (6) months of the issuance of this Certificate, the Applicant shall prepare and submit to the
Director, for approval, a Development, Operation and Closure addendum report which details the final
design and operational plans for the Site which will include, a surveyed plan, final design drawings and
specifications for the Site for his/her approval. The report shall be prepared to reflect the conceptual
design and operation of this Site as modified by the Conditions in the Certificate. The report shall include
the following information:

(a) geographical area served, waste types and quantities received on daily/yearly basis including
anticipated future types and quantities and waste diverted through on-site recycling programs
initiated under Ontario Regulation 101, R.R.O. 1990 or in a similar manner;
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(b) Site capacity (cubic metres), remaining capacity, historical volume, updated drawings showing
the waste fill area (footprint), closed fill areas, buffer areas, and special usage areas (e.g.
l recycling facilities, burning areas, etc.);
I (©) detailed operational and management plans for all special usage areas;
(d) a supplemental hydrogeological investigation to address the effect of landfilling with respect to
I compliance with the Reasonable Use Guideline;
I (e) method of landfill operation;
® Site development stages and sequence;
I (2) dimensions of working face, cells and lifts;
(h) cover material type, quantities required and quantities available for interim and final use, location
I and dimensions of stockpiles;
I @) daily and/or intermediate cover procedures;
() final cover and final contour design;
I (k) buffer zones and landscaping details including buffer zones for existing fill areas;
l 1)) equipment and staffing requirements;
(m) Site fencing, gates, signs, security, and supervision;
l (n) Site buildings, weigh scales, access roads and on-site roads;
I (o) procedures for mitigation of environmental impacts from dust, litter, odour, noise, vector and
vermin, and for the handling of complaints related to this Site;
I (p) if applicable, design details of the leachate collection system (underdrains, toe drains, manholes,
collector sewers, holding ponds, pumping station), leachate management and disposal;
l ()] if applicable, details of a program for the inspection, maintenance, repair and réplacement of all
components of the leachate collection system, including estimates of service life of the system
l components, frequency and number of replacements, and procedures to ensure that the service
life exceeds the contaminating life span of the landfill;
I () if applicable, surface water control and management plans, specifications and descriptions of the
design features, control facilities such as berms, drainage ditches, control ponds and operational
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procedures to isolate, contain, convey, control and/or treat the surface water on and off site prior
to its discharge to the receiving water course(s);

(s) where applicable, contingency plans for groundwater, surface water, leachate, and landfill
(methane) gas management, including trigger mechanisms to determine if the contingency plan is
to be implemented;

® inclement weather operations;

(v) annual reporting on Site operations and required monitoring;

) Site closure activities;

(w) post-closure maintenance, monitoring and reporting; and

(x) the addition, revision or deletion of other information agreed to, or as instructed, in writing, by

the Director or the District Manager, prior to and after the issuance of this Certificate.

19. Notwithstanding Condition 18, the Site may be operated under the
Site development and operating report in item #3 and #11 of Schedule "A" of this Certificate, except as
otherwise noted in this Certificate, provided all the provisions in Condition 18 have been addressed in the
report or the District Manager has agreed, in writing, to any omissions and revisions noted in those
provisions. '

G. MONITORING PROGRAMS

20. In conjunction with Condition 18, the Applicant shall submit, to the Director, for approval, detailed
monitoring programs for surface water, groundwater, leachate. If warranted, at some later date or at the
request of the District Manager, the Applicant shall submit, to the Director, for approval, detailed
monitoring programs for landfill gas, and noise, as well as dust, odour and traffic. A sufficient number of
monitoring wells shall be placed in such a manner to provide pertinent information with respect to the
horizontal and vertical extent of the leachate contamination plume and compliance at the property

boundary.

21. As part of the annual report, described in Condition 35, the Applicant shall provide the District Manager
with an impact assessment report. The report shall, with respect to surface water and groundwater quality
and quantity, include trigger values for remedial or corrective action due to surface and/or groundwater
impacts associated with landfilling. '

22. Dependant upon the results of the report referred to in Condition 21, the Applicant shall submit, along
with the annual report, to the District Manager, for the approval of the Director, a contingency plan and
schedule detailing the remedial measures which will be initiated for controlling and/or treating any water
quality impacts above the Reasonable Use Guidelines (Policy B-7) and/or the PWQO's which are detected



Ministry 1. tistére PROVISIO. .. .L CERTIFICATE OF APPROVAL

of the de FOR A WASTE DISPOSAL SITE

Environment I'Environnement NO. A 471003

g Page 8 of 15
Ontario

or predicted to occur at or beyond the present property boundary. Implementation of the contingency plan
shall be initiated no later than 60 days of approval by the Director.

H. EXISTING WELLS

23.  Any wells or monitoring wells on the Site, which are no longer required for monitoring or which need to
be closed due to operational changes on the Site, shall only be abandoned according to Ontario Regulation
903, R.R.O. 1990. Wells shall be sealed following the procedures outlined in the Ministry Information

Sheet entitled, “Water Wells and Groundwater Supplies: Recommended Methods for Plugging
Abandoned Water Wells”, dated June 1994, or as revised.

L. STORMWATER MANAGEMENT AND LANDFILL GAS MANAGEMENT

24. (a) The Applicant must comply with the approval requirements of Section 53 of the Ontario Water
~ Resources Act prior to the construction or modification of any element of a stormwater
management system at this Site; and

(b) Any landfill gas release equipment shall not be installed unless a Certificate of Approval (Air)
has been issued under the Environmental Protection Act.

J. LANDFILL OPERATIONS

25. Notwithstanding the requirements under other Conditions of this Certificate, the Applicant shall be
responsible for the following:

(@)  the bumning of woodwaste on the Site for one year from the time of issuance of this Provisional
Certificate of Approval provided that:

i. the burning of woodwaste is continuously supervised; carried out in compliance with the
Ministry of the Environment "Guidelines for Burning at Landfill Sites in Ontario"; and
adheres to any other burning regulations and restrictions in effect for the area, (example:
burning restrictions by the MNR); that no other wastes are bumed on the Site; and, that
the location for burning is segregated from the areas used for landfilling and recycling
and that the burning does not impede or cause risk to the landfilling operation or any
recycling facilities on the Site; and

il at any time that the Ministry receives a complaint, and upon notice of the District
Manager, the Applicant shall cease all burning activities at this Site;

(b) maintaining a detailed log for all white goods containing refrigerant received at this Site; as a
minimum, the log shall include the date of the record, types, quantities and source of white
goods received, details on removal of refrigerants as required by Ontario Regulation 189/94, and

the quantities and destination of the white goods and/or refrigerant materials transferred from the
Site;
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ensuring that the Refrigerant associated with white goods are removed within six (6) months
from the time of receipt at the Site and by a licensed technician in accordance with Ontario
Regulation 189/94; and transported and disposed in accordance with Ontario Regulation 347,
R.R.O. 1990, as amended;

ensuring that all white goods accepted at the Site, which have not been tagged by a licensed
technician to verify that the refrigeration equipment no longer contains any refrigerant, are stored
in an upright position, in an area with a security fence, so that the white goods containing
refrigerant is segregated from all other waste, recycling and public access areas, and in such a
manner to allow for the safe handling and removal of refrigerant;

conducting a weekly inspections of the Site to ensure that there are no environmental or

operational problems which may impact on the quality of the environment or cause an "adverse
effect”, as defined under the EPA;

ensuring that each weekly inspection, as described in Condition 25(e), shall be recorded in an
inspection book to be maintained by the Applicant and any deficiencies detected during these
inspections, that might negatively impact the environment, are promptly corrected and recorded,;

ensuring that all necessary measures are taken to contain and minimize any air emissions
(example: noise, odour, gas, dust, smoke, etc.) which may result from the operation of this Site;
and, that the Site is operated in compliance with all applicable legislation governing these
emissions;

ensuring that personnel supervising the landfilling operation are aware of the types of waste
which may be disposed at this Site; and that they are knowledgeable about the requirements of
this Certificate and the Site operation;

maintaining the fencing around the Site and ensuring that the Site gate is securely locked when
the Site is not operational;

ensuring that on-site roads are treated with water and/or dust suppression materials when
necessary to minimize dust generation,

ensuring that, if applicable, leachate collection systems are constructed, operated and maintained
in a manner that minimizes the effects of leachate accumulation;

ensuring that, if applicable, the leachate collection system is inspected and maintained regularly
throughout the contaminating life span of the landfill;

ensuring that waste is deposited in a manner that minimizes the size of the working face and that
the waste is properly compacted before cover material is applied,
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(n) ensuring that active fill area is covered on a regular weekly basis;

(o) ensuring that a final cover material layer of at least 750mm in depth is applied and vegetation
initiated in any part of the landfill area that has reached its approved contour, unless otherwise
approved by the Director;

(p) ensuring that cracked or eroded cover material is immediately repaired and re-vegetated,

(q) ensuring that surface ponding of water is kept to a minimum; and

() ensuring that erosion and sedimentation is kept to a minimum and that litter is cleaned up, as
required.

26. Within 90 days of issuance of this Certificate, the Applicant shall mark the landfill site boundaries with
permanent markers, that shall be erected so as to be visible throughout the year for the life of the landfill
Site.

K. WASTE DELIVERY/REMOVAL

27. (a) Waste managed at this Site shall only be generated and received from residents within the
approved service area for this Site; or under an approved Waste Management System, as defined
under Ontario Regulation 347, R.R.O. 1990, hauling only waste which has been generated within
the approved service area for this Site; and

) Unless otherwise exempted by legislation, waste recyclables, collected and sorted on the Site,
shall be removed from the Site under an approved Waste Management System.

28. (a) Notwithstanding Condition 18(b), all waste received at this landfill Site under the authority of
this Certificate shall be deposited within the 4 hectare landfill footprint shown on Figure No. 6B,
dated March, 1997, defined in Schedule "A"; ’

(b) Notwithstanding Condition 18(b), the total capacity or final volume of waste that can be
deposited in this Site shall not exceed 122, 386 cubic metres:

©) Notwithstanding Condition 18(b), once the final contour elevations identified on Figure No. 7,
dated March, 1997, and subsequently revised in a letter dated June 17, 1999, defined in Schedule
"A", have been attained no further waste shall be deposited on this landfill Site;

(d) The maximum elevation of waste, including final cover, shall not exceed the final contours, as
described under Condition 28(c);
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(e) Waste shall only be landfilled within the limits of the waste fill area and the boundary corners of
the waste fill area shall be securely staked and the Operator shall ensure wastes are only placed
within the boundaries of that area; and
® Conditions 28 (a) through (d) are contingent on the Applicant obtaining the acquired minimum

30 metre buffer zone around the perimeter of the waste fill area. The Applicant shall bring the
Site into compliance with the required minimum 30 metre buffer zone within 2 years of the
issuance of this Provisional Certificate of Approval.

M. ENTRANCE SIGN AND OPERATING HOURS

29. (a) The operating hours of this Site shall be posted on a permanent readable sign at the entrance to
the Site. The sign shall include as a minimum, information on waste types which may be
accepted at the Site, the area serviced by this Site, Waste Management System requirements for
commercial haulers, the license number of the Site and the name of the Applicant’s contact
telephone number(s) for emergencies (e.g. fire), complaints and enquires; and

(b) Notwithstanding Condition 29(a), the operating hours and routing restrictions shall be in
accordance with municipal by-laws.

N. LITTER CONTROL

30. Litter fencing shall be installed, on an as need basis, in order to minimize litter.

31. The Applicant shall inspect all lands and roads in the vicinity of the Site as necessary and shall take
responsibility for the removal and disposal of any litter found on those lands and roads as soon as possible
thereafter, which includes the cleanup of illegal dumping of waste outside the landfill gate.

O. NOISE CONTROL

32. Noise from or related to the Site shall be kept to a minimum.

P. COMPLAINT PROCEDURES

33. Inthe event the Applicant receives complaints regarding the Site operations, the Applicant shall respond
to these complaints according to the following procedure:

(a) The Applicant shall record each complaint in a log book. The information recorded must include
the nature of the complaint, the name, address and the telephone number of the complainant and
the time and date of the complaint; and

(b) ~ The Applicant, upon notification of the complaint, must determine the cause(s) of the complaint
and , if appropriate, take action to remove the cause(s).
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. EMERGENCIES

34. In case of a emergency (example: fire) at this Site, the Applicant shall forthwith call the Ministry of the
Environment Spills Action Centre (1-800-268-6060). All emergencies shall be recorded in the annual
report described in Condition 35.

R. REPORT SUBMISSIONS

35. Notwithstanding the requirements under other Conditions of this Certificate, the Applicant shall submit an
annual report on the operation, development and monitoring of the Site to the District Manager, for his
information, by March 31st of each year. The report shall cover the calendar year ending the preceding
December 31st and shall include the following information as a minimum, where applicable:

(a) an updated site contour plan(s) showing the fill area, buffer zones, access and on-site roads,
berms, buildings, cover material stockpiles, monitoring locations, leachate holding pond(s),
leachate collection system, surface water control works, areas that have been filled with waste,
and areas to be filled with waste during the next reporting period;

b) a summary of weekly quantities of waste received, waste landfilled, and cover materials used;
© the results of any other inspections initiated under Conditions 18;

(d an estimate of the remainihg Site capacity and Site life;

(e) an assessment of the operation and performance of all leachate collection facilities;

H) any operational or environmental problems, that might negatively impact the environment,

encountered and any mitigative actions taken;

() the data and interpretive analyses of the data from all monitoring programs;
(h) an assessment of the need for any remedial measures;
) the status of compliance with all Conditions of this Certificate, including inspection and

reporting requirements;

) any recommendations for changes to the operation, development and monitoring of the Site; and
(k) any other information required under this Certificate or which the Director or the District
Manager may require from time to
time.

36. The annual report described in Condition 35 shall be available in the municipal office of the Corporation
of the Nation Municipality for viewing by the general public.




1.

2.

Ontario

37.

10.

11.

Ministry . Listére PROVISIO. ...L CERTIFICATE OF APPROVAL
of the de FOR A WASTE DISPOSAL SITE
Environment I'Environnement NO. 4 471003

Page 13 of 15

S. CLOSURE PLAN

Notwithstanding Condition 18, two (2) years prior to the time when the applicant expects the Site to be at
capacity, the Applicant shall submit to the Director, for approval, a detailed Site closure plan pertaining to
the termination of landfilling operations at this Site, post-closure inspection, maintenance and monitoring,
and end use, or the Applicant shall submit a application for the expansion of the Site.

SCHEDULE "A"

This Schedule "A" forms part of Provisional Certificate of Approval No. A 451003:

Application from the Township of Caledonia, dated July 17, 1972.
Provisional Certificate of Approval A 471003, dated April 16, 1980.

Letter from Joanne Bougie-Normand, the Township of Caledonia to the Ministry of the Environment
(MOE) enclosing an Application for an amendment for a Waste Disposal Site, dated June 26, 1997, and
two reports titled "Landfill Development, Operation and Closure Report for Waste Disposal Site" and
"Hydrogeological Assessment”, both dated March, 1997.

Memo from V. Castro, MOE to J. Mulder, MOE, dated October 22, 1997 providing comments on the
proposed application for an amendment dated June 26, 1997.

Memo from F. Crossley MOE to J. Mulder, MOE, dated December 22, 1997 providing comments on the
proposed application for an amendment dated June 26, 1997.

Facsimile from Jim Mulder, MOE to Gerry Lalonde, Stanley Consulting Group Ltd., dated April 29, 1998,
requesting additional information.

Letter from H. Francois, Corporation of the Nation Municipality, to M. Robert, MOE, dated July 16, 1998
confirming that site is zoned appropriately.

Letter from Gerry Lalonde, Stanley Consulting Group Ltd., to Marc Robert, MOE, dated July 24, 1998
responding to the request for additional information in item #6 of Schedule "A".

Letter from Gerry Lalonde, Stantec Consulting Ltd., to A. Dominski, MOE, dated April 19, 1999,
providing an update with respect to pursuing the purchase of additional lands and implementation of a
revised groundwater and surface water monitoring program.

Letter from Gerry Lalonde, Stantec Consulting Ltd., to M. Robert, MOE, dated May 28, 1999, providing
copies of correspondence per the Ministry's request.

Letter from Gerry Lalonde, Stantec Consulting Ltd., to E. Reed, MOE, dated June 17, 1999, revising the
calculation for the theoretical capacity of the landfill. '
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12. Letter from M. McCuaig, Corporation of the Nation Municipality to A. Dominski, MOE, dated June 17,
1999, requesting that the owner's name be changed from the Township of Caledonia to the Nation
Municipality.

13.  Facsimile from M. McCuaig, The Nation Municipality to E. Reed, MOE, dated June 23, 1999, confirming
that the legal name is Corporation of the Nation Municipality.

The reason for the imposition of these changes is:

To bring the Site into compliance with current operating procedures for landfill Sites and to accommodate the
request by the Township of Caledonia in their application and letter, both dated June 26, 1997, to incorporate
the Operation, Development and Closure Report and a Hydrogeological Report, dated March 1997 into the
Certificate and legal plan prepared by Schultz dated October 11, 1996, and to increase the total site area from 12
to 14.58 hectares and recognize a change from a trench to an area method of fill to develop the remaining
approved capacity, and to recognize a change in name from the Town of Caledonia to Corporation of the Nation
Municipality.

Specific reasons for the conditions are as follows:

1. Conditions 1,3,4,5,8,9, 10, 11, 12, 13 and 15 are to clarify the legal rights and obligations of this
Certificate.

2. Condition 7 is to ensure that the appropriate Ministry staff have ready access to the waste Site to inspect
the operations that are approved under this Certificate. The condition is supplementary to the powers of
entry afforded a Provincial Officer pursuant to the Environmental Protection Act, as amended.

3.  Conditions 2 and 6 are to ensure that the waste disposal Site is operated in accordance with the application
for this Certificate and supporting information and not in any way or under any name which the Director
has not been asked to consider; and to ensure the property is cleaned up and restored to the satisfaction of
the Ministry.

4.  Condition 14 is required to clarify that the terms and conditions of this Certificate impose a standard of
due diligence and not abselute liability.

5. Conditions 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, and 34 are to ensure that
the Site is used only for the wastes and quantities specified; that the Site is properly supervised,
monitored, operated and closed in an organized and secure manner by trained persons in order to prevent
environmental detriment and to ensure the safety of the general public and site personnel; that the
collection, handling, and transportation of all waste materials are conducted in an environmentally
acceptable manner in accordance with Provincial regulations; and that emergencies are properly recorded.

6. Conditions 35, 36 and 37 are to provide the Operator and the Ministry of the Environment with an
assessment of waste landfill Site operation.

I
-



Ontario

Ministry . istére PROVISIC. ..L CERTIFICATE OF APPROVAL
of the de FOR A WASTE DISPOSAL SITE
Environment I'Environnement NO. A 471003

Page 15 of 15

In accordance with Section 139 of the Environmental Protection Act, R.S.0. 1990 c. E-19, you

may by written notice served upon me and the Environmental Appeal Board within 15 days after receipt of
this Notice, require a hearing by the Board. Section 142 of the Environmental Protection Act, as amended
provides that the Notice requiring a hearing shall state:

1.

The portions of the approval or each term or condition in the approval in respect of which the hearing is
required, and;

2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.
In addition to these legal requirements, the Notice should also include:
3. The name of the appellant;
4. The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8. The municipality within which the waste disposal site is located;
And the Notice should be signed and dated by the appellant.
This Notice must be served upon:
The Secretary, . The Director,
Environmental Appeal Board, Section 39, Environmental Protection Act,
2300 Yonge St., 12th Floor, Ministry of the Environment,
P.O. Box 2382 AND 2 St. Clair Avenue, 12A Floor,
Toronto, Ontario. Toronto, Ontario.
MA4P 1E4 M4V 1L5

DATED AT TORONTO this 1st day of October, 1999.

ER/If
c:

=

A. Domiiiski, P. Eng.,
Director,

Section 39,

Environmental Protection Act

District Manager, Kingston
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Casselman, ON KOA 1MO Clerh. .
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Mary McGuaig, Clerk

Dear Madam:

Re: Compliance Inspection Report - Caledonia Disposal Site

The above-mentioned facility was inspected by Marc Robert, of this office, on February
20, 2001.

A copy of the report is provided. Your attention is directed to sections 4.1, 5.0 and 5.1
of the report. Please provide a response by April 16, 2001.

Should you have any questions pertaining to the report, please do not hesitate to
contact Marc Robert at extension 229.

Yours truly,

/

James D. Mahoney
Area Manager (Acting)
Cornwall Area Office
Kingston District

JDM:sp
Enclosure

S:\GROUPS\WORDPRO\200 1\Inspections\Waste\Caledonia.wpd
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50% Recycled Chlorine Free. Made in Canada




COMPLIANCE INSPECTION REPORT

CALEDONIA

SOLID NON-HAZARDOUS
WASTE DISPOSAL SITE

REPORT PREPARED BY THE CORNWALL OFFICE OF THE
MINISTRY OF THE ENVIRONMENT, EASTERN REGION

Inspected by: Marc Robert
Inspection: February 20, 2001
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MINISTRY OF THE ENVIRONMENT

Ontaric  gOLID NON-HAZARDOUS WASTE DISPOSAL SITE
INSPECTION REPORT

COMPANY/MUNICIPALITY: The Corporation of the Nation Municipality

ADDRESS: R.R. #3, 958 Route 500 West, Casselman ON KOA 1MO
CONTACT NAME: Mary McCuaig TITLE: Clerk
CONTACT TELEPHONE: (613) 764-5444 FAX: (613)764-3310

SITE LOCATION: South Part of East half of Lot 23, Concession 6 (former Caledonia
Township), Nation Municipality

SITE NAME: Caledonia Waste Disposal Site

INSPECTION DATE: February 20, 2001

DATE OF LAST INSPECTION: May 26, 1998

1.0 CERTIFICATES OF APPROVAL

ES OF: APPROV . DATE
471003 29 September 1972
same 16 May 1974 @
same 16 May 1975 @
A 471003 16 April 1980 ¥
A 471003 1 October 1999
1. Expired on 15 May 1973
2. Expired on 15 May 1975
3. Expired on 15 May 1976
4, Revoked on 1 October 1999
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Are there any emission requirements, limits or pertinent conditions in the C
of A which are required to directly protect human health or the
environment?

Provisional Certificate of Approval No. A471003 dated October 1, 1999, lists
several conditions designed to protect the environment and to a lesser extent
human health.

For example:

Section D of the C of A states that only municipal, non-hazardous solid industrial
waste and woodwastes can be accepted at the landfill site;

Section F of the C of A requires the Nation Municipality to prepare and submit to
the MOE for approval a Development, Operation and Closure addendum report

for the landfill site;

Section G of the C of A requires the Nation Municipality to prepare a detailed
hydrogeological monitoring program for the landfill site;

Section J of the C of A lists several conditions as to the daily operations of the
waste disposal site.

For more detailed information, see the C of A in Appendix “A” of this report.
Is there a record of financial assurance on the MOE file?
There is no record of financial assurance on file with the MOE.

What is the approved total area of the site?

Provisional C of A No. A 471003 was issued for the use and operation of a waste
disposal site with a total area of 14.57 hectares.

What is the approved landfilling area (footprint) of the site?

Provisional C of A No. A 471003 was issued for the use and operation of a
landfill area of 4.0 hectares within the total site area.

Does the site have an approved capacity?

Yes. Condition 28(b) of Provisional C of A No. A 471003 states that the total
capacity or final volume of waste that can be deposited in the landfill site shall
not exceed 122,386 m®,
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Also, Condition 28(c) of the C of A provides for final contours at the landfill site at
which time no further waste may be deposited at the site.

INSPECTION OBSERVATIONS

Photos taken during the inspection of the Caledonia waste disposal site are
found in Appendix “B” of this report.

Has the footprint been flagged and/or is clearly identifiable?

Condition 28(e) of the C of A requires the Nation Municipality to mark the
boundary corners of the footprint with stakes and Condition 26 of the C of A
requires the Municipality to mark the landfill site boundaries with permanent
markers, visible throughout the year. The latter was a recommendation of the
MOE's previous compliance inspection report. The February 2000 addendum
report to the March 1997 Landfill Development, Operation and Closure Report
for the landfill site states that the Municipality will delineate the footprint with
permanent markers prior to April 30, 2000. This was also a recommendation of
the 1999 Annual report for the Caledonia landfill site dated March 2000.

At the time of my inspection, markers delineating the extent of the footprint did
not appear to have been installed. Nor did the waste disposal site boundaries
appear to be marked.

Are wastes being deposited outside of the footprint?

Condition 28(a) of the C of A requires all waste received at the landfill site to be
deposited within the 4.0 hectare footprint.

At the time of my inspection, waste did not appear to have been deposited
outside of the footprint. However, this was difficult to judge because of snow
cover and because markers delineating the extent of the footprint were not
evident.

Is access to the site controlled?

Access to the waste disposal site is controlled by bush on the west and north
sides and by a fence on the east side that separates the landfill site from
agricultural land. Access to the road leading into the south side of the site is
controlled by a metal gate.

Condition 25(i) requires the gate to the landfill site to be securely locked when
the site is not operational.
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At the time of my inspection, the site was closed to waste disposal operations
and the gate to the site was securely locked.

Are wastes being adequately covered?

Condition 25(n) of the C of A requires that the active fill area be covered on a
regular weekly basis.

At the time of my inspection, it was difficult to judge whether or not waste was being
adequately covered due to the existing snow cover. A few small piles of uncovered

waste was visible.
Is there evidence of burning?

Condition 25(a) of the C of A permits the supervised burning of woodwaste at the
landfill site for a period of one year following the date of issuance of the C of A or
until October 1, 2000.

At the time of my inspection, the was no evidence that waste or woodwaste was
being burned. Woodwaste did appear to be stockpiled for reasons unknown.

Is there any obvious evidence of groundwater/surface water impact ?

The 1999 Hydrogeological Investigation for the landfill site, dated March 2000,
demonstrated that the site is not in a state of compliance with the MOE’s Guideline
B-7 (Reasonable Use Concept) along the eastern property boundary. Also, the
report concluded that off-property surface water in a creek that intersects the landfill
site appears to be unaffected by leachate originating from the site.

The MOE reviewed the report and agreed with this finding. However, the review
recommended a larger monitoring well network to precisely determine the vertical
and horizontal extent of the landfill site’s leachate plume. A more comprehensive
surface water monitoring program was also recommended.

At the time of my inspection no leachate springs or leachate ponding was noted.
Nor were there trenches constructed below the water table or waste deposited in
water. These observations were limited by the extent of snow cover at the time of

my inspection.

If a leachate control system is required for this site, is it operational?

There is no leachate control system at the landfill site.
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The 1999 Hydrogeological Investigation for the landfill site recommended that a 30

metre buffer be established along the eastern property boundary to address the
issue of non-compliance with the MOE's Guideline B-7 (Reasonable Use Concept).

At the time of my inspection, the 30 metre buffer to be established along the eastern
property boundary had not yet been acquired.

If a methane gas control system is required for this site, is it operational?
A methane gas control system is not required for the landfill site at the present time.

Is there evidence that wastes other than solid non-hazardous wastes are
being deposited at the site?

At the time of my inspection, there was no evidence that wastes other than solid
non-hazardous wastes were being deposited at the landfill site. This observation
was very limited due to snow cover at the site.

Condition 16(d) of the C of A states that the landfill site is approved to accept white
goods containing refrigerant. Conditions 25(b) and (d) of the C of A require that
white goods containing refrigerant and refrigerant from white goods be properly
managed. According to the 1999 Annual Report for the Caledonia Landfill Site,
white goods that contain ozone depleting substances must be tagged by an
authorized technician indicating that refrigerants have been properly removed from
the white goods before they are accepted at the landfill site.

At the time of my inspection, there was no evidence of white goods at the landfill
site.

REVIEW OF OUTSTANDING ISSUES

A review of the MOE's Occurrence Report Information System, from the date of
the previous MOE compliance inspection (May 26, 1998) 96/01/01 to date
revealed one occurrence on the Caledonia landfill site pertaining to impacts to
groundwater and surface water from the landfill site.

There are presently no voluntary nor mandatory abatement requirements
imposed upon the Nation Township for the Caledonia waste disposal site.

On October 1, 1999, the Corporation of the Nation Municipality received a new
Provisional C of A for the Caledonia waste disposal site. Condition 18 of the C
of A required the municipality to prepare and submit to the MOE for approval a
Development, Operation and Closure addendum report that detailed the final
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design and operational plans for the landfill site. The report dated February
2000 was submitted to the MOE and is presently under review by the MOE’s
Environmental Assessment and Approvals Branch.

SUMMARY OF INSPECTION FINDINGS (HEALTH/ENVIRONMENTAL
IMPACT)

Was there any indication of a known or anticipated human health impact during
the inspection and/or review of relevant material, related to this Ministry’s

mandate ?

Yes No

Specifics:

Was there any indication of a known or anticipated environmental impact during
the inspection and/or review of relevant material ?

Yes No

Specifics: The waste disposal site continues to be in non compliance with the
MOE's Guideline B-7 (Reasonable Use Concept) along the site’s
eastern property boundary. This issue was also raised in the
previous MOE compliance inspection report.

Was there any indication of a known or suspected violation of a legal
requirement during the inspection and/or review of relevant material which could

cause a human health impact or environmental impairment ?

Yes No

Specifics:

Was there any indication of a potential for environmental impairment during the
inspection and/or the review of relevant material ?

Yes

Specifics:
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ACTION(S) REQUIRED

The municipality must take steps to bring the Caledonia Waste Disposal Site into
compliance with the MOE’s Guideline B-7 (Reasonable Use Concept). The
Development, Operation and Closure addendum report for the landfill site dated
February 2000 recommends the purchase of a 30 metre wide buffer along the
east side of the total site area. The MOE’s Eastern Region Technical
Assessment Unit - Groundwater Unit is in agreement with this recommendation.

Condition 22 of the C of A requires the Corporation of the Nation Municipality to
submit a contingency plan and schedule detailing the remedial measures which
will be initiated for controlling and/or treating any water quality impacts above the
MOE's Guideline B-7 (Reasonable Use Concept).

Although a contingency plan and schedule appear not to have been submitted to
the MOE, the 1999 Annual Report for the Caledonia landfill Site stated that the
municipality would purchase the 30 metres wide buffer during 2000. This was

not done.

Before the end of 2001, the Nation Municipality must finalize the purchase of the
30 metres wide buffer along the east side of the landfill site and amend its C of A

to incorporate the buffer.

OTHER INSPECTION FINDINGS

Condition 15(c) of C of A No. A471003 requires the Corporation of the Nation
Municipality to provide the MOE with a copy of the landfill site's Certificate of
Prohibition (Appendix “C”) that has been registered on title in the appropriate
Land Registry Office.

At the time of my inspection, there were no records at the Cornwall MOE Office
indicating that this had been done.

Condition 25(a) forbids the burning of woodwaste at the landfill site.

There was no evidence at the time of my inspection that woodwaste was being
burned. [t was being stockpiled.

Condition 25(f) requires the owner of the waste disposal site to record weekly
inspections of the waste disposal site in a log book.

At the time of my inspection, records of inspections of the landfill site by
municipal staff were being kept on more or less a weekly basis as demonstrated
by the information found in Appendix “D" of this report.
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- Condition 25(m) requires the owner of the waste disposal site deposit waste at
the site in a manner that minimizes the size of the working face and that the
waste is properly compacted before cover material is applied.

At the time of my inspection, the active face of the waste placement area was
snow covered. However waste was visible through the snow which indicates
inadequate covering of the waste. Also, the active face was quite steep (greater
than a 4:1 slope) which does not facilitate the application of earth cover nor it

remaining in place.

514 OTHER ACTION(S) REQUIRED

The Nation Municipality must take steps to correct the above noted outstanding
issues.

OCCURRENCE REPORT #: 9940006920




PREPARED BY:

ENVIRONMENTAL OFFICER:

Marc Robert™
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Kingston /Cornwall Area Office

(District/Area Office)

March 13, 2001

REVIEWED BY:

DISTRICT SUPERVISOR:

(Date)

James D. Mahoney

(Print) M‘”\

V(Signature) ’ )
Muaecd 14, 200

REPORT MAILED OUT ON:

(Date)

“Nareh 14 200]

(Date)

NOTE: “This inspection does not in any way suggest that there is or has been
compliance with applicable legislation and regulations as they apply or
may apply to this facility. It is, and remains, the responsibility of the
owner and/or the operating authority to ensure compliance with all
applicable legislative and regulatory requirements.”

V3 (12/98)
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APPENDIX “B”

The Nation Municipality (Caledonia) Waste Disposal Site
Photos
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Locked gate at entrance to the Caledonia waste
disposal site.




View of access road to the Caledonia landfill site
waste disposal area.

View of access road (right) and waste footprint (left).




View of waste footprint from the bottom of lift, facing
south.

View of waste footprint from top of lift, facing north.



Unburied waste located in the footprint of the waste
disposal site.

Unburied waste located in the footprint of the waste
disposal site.
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South slope of waste footprint (active face).
South slope of waste footprint (active face).
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Stockpiled waste tires at the landfill site.

Stockpiled woodwaste at the landfill site.




Waste disposal site attendant’s shelter.

Groundwater piezometre along west boundary of the

landfill site.



APPENDIX “C”

The Nation Municipality (Caledonia) Waste Disposal Site
Certificate of Prohibition
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(6) This document contains be schedule for other:

CERTIFICATE OF PROHIBITION

s. 197 (2) Environmental Protection Act

This is to certify that pursuant to a Provisional Certificate of Approval Number 471003
dated the 1st day of October, 1999 relating to the waste disposal site, the Corporation of
The Nation Municipality is prohibited from dealing with the property being Part of Lot 23,
Concession 6, formerly in the Township of Caledonia, now in The Nation Municipality, in
the County of Prescott, designated as Part 1 on Plan 46R-6108 without first giving a copy
of the Provisional Certificate of Approval to each person acquiring an interest in the
property as a result of the dealing.

i

Under subsection 197 (3) of the Environmental Protection Act, the prohibition applies to

each person who, subsequent to the registration of this certificate, acquires an interest in
the property.
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APPENDIX “D”

The Nation Municipality (Caledonia) Waste Disposal Site
Municipal Landfill Site Inspection Forms

d




chain , fence or lock
(ifyes specify
4) tires , scrap metal , brush deposited at
designated areas during the day
§) Any problems with controlling users at gate
6) Any waste refused during this day
7) #nq. of while goods accepted (fridge etc..)
- with red tag
oo - no tag
8) Fridge or fireezer doors removed
9) Has waste been covered with soll during the week

83/12/2081 15:12  613-764-3318 MUNICIP DE LA NATION .PAGE
MUNICIPALITE de LA NATION
THE NATION MUNICIPALITY
Weekly landfill site inspection
Landfill site operator shall verify and perform on a wecekly
basis the following report .
Dale..[j'ol_i’m)' ....... Temperature .......... celsius wind ....... KM
Direction..............
Good Poor
or or
R No Yes
1) Ou site road condition LA s
2) Any waste placed at gate LR e
3) Any repairs required to gate , signs, o

----------

----------

10) Any sigus of erosion on cover or on site ditches L0 s
11) Any odours from the wastes 200 e
12) Visual evidence of rats and or other vermins HiZeee eeaeaseses
13) Visual evid¢nce of excessive birds ( crows , seagulls) .42 —

14) Pick up v«uﬁIl blown litter o rencsses
15) Evidence of vandalism and / or trespassing W ...... eessnee

16) Any brush burnt — size of pile

17) Aoy material removed from the site (tires ,scrap metal).27%...

18) Number of tipping fee slips issued to- day

oooooooooo

----------

oooooooooo

oooooooooo
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I MUNICIPALITE de LA NATION - COQ
l THE NATION MUNICIPALITY
Weekly landfill site inspection
l Landfill site operator shall verify and perform on a weekly
basis the following report.
l Date.(.é.‘[. /‘“"‘\.9""/ ........ Temperature .......... celsius wind ....... KM
Direction:.............
I Good Poor
or o1
l 4 No Yes
1) On site road condition C’?”“"\ ...........
' 2) Auy waste placed at gate MR e
3) Any repalirs required to gate , signs,
chain , fence or lock V3 S
I (I yeS SPeCily..cccicceicasssrescrrescersssensessosearescnses )
4) tires , scrap metal , brush deposited at
designated areas during theday ... ;"‘
l 3) Any problems with controlling users at gate SR aseneseans v
6) Any waste refused during this day LR e,
l 7) #no. of white goods accepted (fridge etc..) o
: - with red tag P
: - no tag siama T e,
l 8) Fridge or freezer doors removed B
9) Has waste been covered with soil during the week  ......... ;’4
10) Any signs off erosion on cover or on site ditches ML e
l 11) Auy odours from the wastes LD e
12) Visual evidence of rats and or other vermios LD e
13) Visual evidéhnce of excessive birds ( crows, seagulls) .&LQ. sessesense
l 14) Pick up wind blown litter L GTir—mw
15) Evidence of vandalism and / or trespassing o A A
l 16) Any brush burnt — size of pile LLLD e
17) Apy material removed from the site (tices ,scrap metal)..f‘.f.‘?. ...........
18) Number of tipping fee slips issued to~ day cossinese A vrnaiens
l See over.....
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M UNICIPALITE de LA NATION
THE NATION M UNlClPALITY

CA " Weekly landfill site inspection
' Landﬂll site operator shall verify and perform on a weekly
basis the following report .

Date.?.] O[30 |

l ..... . Temperature .......... celsius wiad ....... KM
Direction:.............
l Good Poor
or or
' ) | No Yes
1) On site road coundition énﬂl ?*S/’é; .
I 2) Any waste Iplaced at gate yfm faw] C &ns
3) Any repairs required to gate , signs,
chain , fence or lock A2,
l (if yes specify.ccccecceuccreren o)
4) tires , scrap metal , brush deposnted at
l desuguated areas during the day Ny L
5) Any problems with controlling users at gate WS e
6) Any waste refused during this day e e
l 7) #no. of white goods accepted (fridge etc..) e
~withredtag e e
' - no tag e
I 8) Fridge or fn eezer doors removed crrrrrre evenestens
9) Has waste been covered with soil during the week ]‘J C eseesene
N 10) Any sigus of erosion on cover or on site ditches w2l ve—s
l ' 11) Any odours from the wastes Y A
12) Visual evidence of rats and or other vermins Y
l 13) Visual evid¢ce of excessive birds ( crows , seagulls) ...%.%.
14) Pick up widd blown ligter LTI . -
15) Evidence of vandalism and / or trespassing coosermaon ceosrensee
I 16) Any brush burnt — size of pile O+ A
17) Aoy material removed from the site (tires ,scrap metal).....x¢ ...
l 18) Number of tipping fee slips issued to- day rersrenene @ crersnnens
See over.....
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MUNICIPALITE de LA NATION ~
‘ THE NATION MUNICIPALITY

Weekly landfill site inspection
Laundfill site operator shall verify and perform on a weekly
basis the following report .

Date .lf’/fo”‘“’l ............. Temperature .......... celsius wind ....... KM
Direction..............
Good Poor
or or
i No Yes
1) On site road condition Jed.
2) Any waste placed at gate V2 O
3) Any repairs required to gate , signs, ,
chain , fence or lock SO
( if yes specify )

4) tires , scrap metal , brush deposnted at
designated areas durmg the day

oooooooooooooooooooo

5) Any problems with controlling users at gate MBe e
6) Any waste refused during this day 4 .
7) #no. of white goods accepted (fridge etc..)
-withredtag ... U
‘ -motag .

8) Fridge or freezer doors removed =00 .l
9) Has waste been covered with soil during the week  ....... - ‘;P"’
10) Any signs of erosion on cover or on site ditches KL .
11) Any odours from the wastes LLNvee e
12) Visual evidence of rats and or other vermins walee evereeneas

13) Visual evidénce of excessive birds ( crows , seagulls) .:M.2., rerserenes ©
14) Pick up wind blown litter B
15) Evidence of vandalism and / or trespassing 8

16) Any brush burnt — size of pile seeven T e

--------------------
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Ministry of the
Environmant

113 Amelia Streat
Carnwall ON K6H 3P1
Telephone: (613) 833-7402
Fex: (813) 933-8402

613-764-3310

Minlstere de
I'Environnement

113 rue Amalia

Cornwall ON KéH 3P1
Téléphone: (613)933-7402
Télécopieur: (613)933-6402

MUNICIP DE LA NATION PAGE B2

Ontario

August 28, 2001

Mrs. Mary McCuaig, Clerk
The Nation Municipality

958 Road 500 West, R.R. #3
Casselman ON

KOA 1MO

Dear Mrs. McCuaig:

RE: The Nation Municipality
2000 Annual Report '
Caledonia Waste Disposal Site - Certificate of Approval No. A471003

. Attached for your information and follow-up are copies of the reviews of the above-

mentioned document performed by the Ministry of the Environment’s Eastern Region
Technical Support Section - Surface and Groundwater Units.

In general, the Surface Water Unit reviewer agrees with the consultant’s finding that the
2000 data did not indicate an impact from the Caledonia landfill site on local surface waters.
The same cannot be said for the groundwater as it was demonstrated that the site is not in
compliance with the MOE’s Guideline B-7 (Reasonable Use Concept) along its eastern

boundary.

Both reviewers recommend the continuation and the expansion of surface water and
groundwater monitoring programs for the year 2001.

If vou have any questions please contact me at this office at extension 229.

YoursNruly,

Marg Robert
Senior Environmental Officer

MR:sp

Enclosures e
SAGROUPSWORDPROMare Robert (MAALETTERS\2001\Caledonia0828.wpd
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© Ministry of the Ministéra de e
Environmeant I'Environnament n a r l O
133 Dafton Avenue 133 avenue Dalton

82 CP 820
;;?gs;: QNO K7L 4X6 Kingston ON K7L 4X6 1-613/549-4000  1-800/267-0974  Fax: 613/548-6508

MEMORANDUM August 23, 2001

TO: M. Robert
Sr. Environmental Officer
Cornwall Area Office
Eastern Region

FROM: F. Crossley
Hydrogeologist
Technical Support Section
Eastern Region

RE: 2000 Operation and Development
Groundwater and Surface Water Monitoring Program
Caledonia Landfill Site, Lot 23, Concession VI
Nation Municipality

I
1
I
1
i
i
i
i
i
' A471003
i
i
i
i
i
i
I
I
1

Having reviewed the above noted report dated March, 2001 (received May, 2001) by Golder
Associates Limjted (GAL) and Stantec Consultants Limited, I offer the following comments.
The report is subdivided into Part A “Operation and Development” by Stantec and Part B
“Groundwater and Surface Water Monitoring Program” by GAL.

The site is licensed under Certificate of Approval, A471003. The site is licensed for the use and
operation of a 4.0 hectare landfill within a total site area of 14.57 hectares. The site is licensed to
receive municipal and non-hazardous solid industrial waste including white goods, tires and
wood waste, Formerly this site was a trench and fill operation, however it has been changed to
an area fill operation. The landfill operates as a naturally attenuating site.

GAL determined the geology to be:

- silty sand

- sand
- bedrock was not encountered at a2 maximum depth of borehole investigation (6.1 metres).

Based on the water well record information bedrock consists of shale and limestone and
is encountered approximately 30 metres below ground surface.

Previously GAL determined the hydrogeological characteristics to be:

- The horizontal hydraulic gradient ranges from 0.012 to 0.015.

- The estimated hydraulic conductivity (rising head) ranges from 2.8 x 10* to 1.3 x 10°
cm/sec. with a geometric mean of 6.0 x 10* cm/sec.

- The shallow groundwater flow is to the north which is towards the wetland and Paxton

Creek (Figure 2).
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Monitoring Well BH-96-4 is located upgradient, with respect to groundwater flow, of the waste.
The water quality in this monitoring well is representative of background water quality.

Monitoring Well BH-99-6 is located directly downgradient of the active landfilling area. The
water quality in this monitoring well shows elevated concentrations of numerous typical leachate
indicator parameters. The water quality in this monitoring well is representative of leachate.
Leachate impacts are evident in monitoring wells: 96-1; 96-2 (slight); 96-3; 99-5; and 99-6.

Guideline B-7, Reasonable Use Concept, applies to this waste disposal site operation. GAL
determined the Reasonable Use Limits. Exceedances of the guideline occur along the eastern
property boundary (BH-96-1) and at BH-96-2 and BH-99-5 which are the furtherest
downgradient (north) monitoring wells.

Table 5 outlines the proposed groundwater and surface water monitoring program. The proposed
2001 groundwater monitoring is to remain similar to the 2000 Groundwater Monitoring Program

with the elimination of volatile organic compound scans.

I offer the following conclusions and recommendations:

Stantec state that the Township is in the process of acquiring an additional 30 metre wide
strip of land along the eastern boundary for the purpose of buffer and contaminant
attenuation zone. This additional land will likely bring the site into compliance along the
eastern property boundary. The Certificate of Approval should be amended to recognize
these lands as buffer and contaminant attenuation zone.

The horizontal extent of the Jeachate plume has not been determined as leachate impacts
occur at the furtherest downgradient monitoring wells. An additional multi-level
monitoring well should be placed between the existing monitoring wells and the
suspected discharge point (Paxton Creek).

The vertical extent of the leachate plume cannot be determined as all the monitoring wells
are completed as single level. A deeper monitoring well is required to better define the
groundwater flow regime. This can be done at the recommended new monitaring well
location. This additional information could be used to support the consultants hypothesis

that the creek is acting as a groundwater interceptor.

- The potential exists for impacts to the surface water as a result of leachate impacted
groundwater discharging to the surface water course (drainage ditches/wetland and/or

Paxton Creek).

- I concur with the consultants recommended groundwater monitoring program.

Vo7

rank Crossley
/el

|

i

|

i

|

|

|

i

| |
. - This site is not in compliance with Guideline B-7 along the eastern property boundary.
|

|

i

|

|

|

|

|
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-3
c: R. Robertson
D. Cruickshank .
File SIPC CA C VI/ GW-07-04 Caledonia Township (A471003)
FC/STAR 12896
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MEMORANDUM 17 August 2001
TO: Marc Robert ‘
Sr. Environmental Officer MIMISTRY OF THE
Cornwall District Office EMVIRGMBEWT
Eastern Region
: AUS 2 1 2001
FROM: Dana Cruikshank
Surface Water Specialist CORNWALL
Technical Support Section
Eastern Region '
RE: Caledonia Waste Disposal Site
2000 Annual Report

Certificate of Approval A471003
Corporation of the Nation Municipality

Lot 23, Congcessiott 6, former Township of Caledonia

I have reviewed the above report with respect to surface water concerns. Groundwater comments
will be sent under separate cover.

WDS Summary

The Caledonia Waste Disposal Site provides disposal services to the former Township of
Caledonia. It accepts municipal and non-hazardous solid industrial waste, white goods, tires and
wood waste. The landfill is situated on flat land with less than a 1 metre difference in elevation
and is transected in the north end by a 7-8 metre escarpment. The site is underlain by silty sand
over glacial till and bedrock. Surface water on the west side of the property flows north into an
ephemeral stream that drains through a swampy area which discharges to Paxton Creck. The east

. side of the property flows north into a stream which empties into Paxton Creek. Paxton Creek is

a tributary of the South Nation River which is located about 4 kilometres from the waste disposal
site. Groundwater flows are interpreted to flow towards the swamp and to the creek north of the

waste disposal site.

Three surface water sampling periods were conducted in 2000 (August 08, November 29 and
December 23). All stations were frozen in December and no data was collected. Seven surface
water stations have been established to monitor flows off the site to assess impact on Paxton

Creek.
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Report Conclusions:

Based on the 2000 surface water quality data the consultant concludes that leachate originating
from the WDS is not adversely impacting water quality in Paxton Creek. Golder Associates is
proposing to sample the site in spring, summer, fall and winter at all seven (7) stations.
Parameters are listed in Table 5 of the report.

Reviewer’s Comments:

G@lder Associates has selected good surface water station locations that should alert the South
Nation Municipality should any impacts occur from the Caledonia WDS.

East Side Drainage

SW7 is the background station on the stream and is Jocated upgradient of the WDS. The data
collected to date from this station show background water quality that has exceedances of
PWQO’s. Exceedances are seen in aluminum, cadmium, cobalt, copper, iron, phenols, total
phosphorus, thallium and vanadium. Some of these exceedances are likely natural water quality
conditions and others are agricultural impacts.

Creek. Results from both stations are very similar and tracked almost identically with the
background station SW7. Some increases in concentrations were observed at SW3 in boron,
calcium, alkalinity, TDS, and strontium over the background data.

From the data collected to date it does not appear that the WDS east drainage area is having an
impact on the tributary stream to Paxton Creek.

West Side Drainage

The west side drainage is characterized by SW2 located in the ephemeral stream downgradient of
the WDS and SW4 in the swamp area downgradient of the WDS.

Data shows exceedances in the same parameters and concentrations similar to those found in the
East Side Drainage area. One interesting difference was a higher than average concentration
including a PWQO exceedance for boron at SW4. Boron has been used at other waste disposal
sites as a tracer of groundwater leachate. There is currently not enough data to make any
conclusions regarding contamination of surface water at SW4 from either surface water or
groundwater flows.

I
i
i
i
i
i
i
i
i
. SW3 and SWS5 are Jocated downgradient of the WDS prior to the stream‘s entrance into Paxton
i
i
I
]
I
|
|
i
I

—
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Paxton Creek

Paxton Creek has two surface water stations. SW6 is located upstream of the WDS and is
considered the background station and SW8 is located at the edge of the property line
downgradient from the WDS and the two inflows off the WDS. 2000 data indicates that there is
little difference in water quality between the two stations. Exceedances of PWQO’s in iron,
aluminum, total phospborus and possibly thallium and vanadium are in the same range as other

stations. ,

I am therefore in agreement with Golder Associates in stating that the 2000 data does not indicate
an impact from the Caledonia WDS on local surface water.

Recommendations:

1. The sampling frequency is adequate for this site at this time. I would recommend a
sampling session done in summer or early fall within 24 hours after a significant
precipitation event (>10 mm). The samples in 2000 were collected during periods of low
flow and likely little runoff from the WDS. Samples after a rainfall event would provide
some data on flushing from the site. Since the 2000 data shows the site is relatively
benign in impacts I would be willing to drop the winter sampling period in 2001 for
precipitation event in late summer or early fall. For 2002 I would similarly be willing to
trade off the winter sampling period for a precipitation sampling event in summer.

2. The suggested list of parameters is acceptable. In addition to field measurements of DO,
pH and temperature I would like to see discharge estimates of the east drainage stream
and Paxton Creek made during each sampling visit, This will provide data to better
evaluate impacts should they occur in the future.

3. Observations of aquatic invertebrates, algae growth, aquatic plants, litter, debris, etc.
should be made at each station.

4. It would be appreciated if the water chemistry spreadsheet summaries provided in
Appendix C could be provided on disk or sent electronically upon request.

If you have any questions regarding the above comments or recommendations [ would be pleased
to discuss them with you. 1 can be reached at (613) 549-4000, extension 2619.

Dana Cruikshank
DRC/sh

c Dana Cruikshank

Frank Crossley
File SW-05-04 (Caledonia Waste Disposal Site)

File SW-13-06-02 (Paxton Creek)

v8




Ministry Ministere AMENDMENT TO PROVISIONAL CERTIFICATE OF APPROVAL
of the de WASTE DISPOSAL SITE
Environment I'Environnement NUMBER A471003
Notice No. 1
Ontario
Corporation of the Nation Municipality
958 Highway 500 West
' Casselman, Ontario
KOA 1MO

' Site Location: Lot 23, Concession 6
The Nation Municipality, United Counties Of Prescott & Russell
You are hereby notified that I have amended Provisional Certiﬁcate‘of Approval No. 4471003 issued on
October 1, 1999 for the use and operation of 4.0 hectares landfill within a 14.57 hectare total Site area, as
Jfollows:

' The Caledonia Landfill Site shall be designed and operated as per the following documents prepared
by Stantec Consulting Ltd. and Golder Associates which have been added to Schedule "A™:

14. 1997 Landfill Development, Operation and Closure Report for Waste Disposal Site

15.  Addendum to March 1997 report described in item 1 above, dated February, 2000.

16. 1999 Operations and Development and 1999 Hydrogeological Investigation and
Groundwater and Surface Water Monitoring Program, Caledonia Landfill Site, Corporation
of the Nation Municipality, Ontario, dated March 2000.

This Notice shall constitute part of the approval issued under Provisional Certificate of Approval No.
A471003 dated October 1, 1999,

In accordance with Section 139 of the Environmental Protection Act, R.S.0. 1990, Chapter E-19, as
amended, you may by written notice served upon me and the Environmental Appeal Board within 15 days after
receipt of this Notice, require a hearing by the Board. Section 142 of the Environmental Protection Act,
provides that the Notice requiring the hearing shall state:

I. The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to gach portion appealed.

The Notice should also include:

3. The name of the appellant;

Page 1 - NUMBER A471003




4, The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8. The municipality within which the waste disposal site is located;
And the Notice should be signed and dated by the appellant.
This Notice must be served upon:
The Secretary* The Director
Environmental Appeal Board Section 39, Environmental Protection Act
2300 Yonge St., 12th Floor Ministry of the Environment
P.O. Box 2382 AND 2 St. Clair Avenue West, Floor 12A
Toronto, Ontario Toronto, Ontario
M4P 1E4 M4V 1L5

* Further information on the Environmental Appeal Board’s requirements for an appeal can be obtained directly from the
Board at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca »

The above noted waste disposal site is approved under Section 39 of the Environmental Protection Act.

DATED AT TORONTO this 22nd day of August, 2001

Ian Parrott, P.Eng.
Director
Section 39, Environmental Protection Act

TG/
c: District Manager, MOE Cornwall
Gerry Lalonde, McNeely Engineering Consultants Ltd.

Page 2 - NUMBER A471003




Hotiv oo g e <2l l: 344573¢
Corporation de la Munic._alité de La Nation
Corporation of The Nation Municipality

November 20, 2001

Ministry of the Environment,

Director,

Environmental Assessment and Approvals Branch,
2 St. Clair Avenue W, Floor 12A,

Toronto, Ont.

M4V 1L5

Dear Sirs,

Re: Application for Amendment for Certificate of Approval No. A471003
Caledonia Waste Disposal Site

been negotiating in good faith with the property owners to acquire the groundwater easement as
per Condition 28(f) of said C of A but as yet have not struck a deal. We feel that in continuing
the negotiations we will arrive at a solution to the concerns raised by the property owners. We
also do not wish to be forced into commencing expropriation procedures because of a time
restriction imposed by the C of A. We respectfully request an approval of a twelve month
extension for Condition 28(f).

Yours truly, . d GP E
110 F ) p 67 2
; /:/ / {/(_/ : M
Mary J. McCuaig, TOR PAYMENT

- APPROVED

PROMPTLY CLIENT .GST AMT.
'82’25 WHEN COLLECTED FROM o,  PHASE PREGS -

Cc:  Marc Robert, Senior Environmental Officer] M@
”C/}erry Lalonde, P. Eng., Stantec Consulting| ___——
Dave Shelly, Municipal Solicitor

—

Clerk.

PROJ. NO.

GSTMST 24000 $ o
_____’__-
DATE
FIRST APPROVAL DATE §

1
. Please find enclosed an application for an amendment to the above mentioned C of A. We have

958 route 500 ouest, Road 500 West, R.R.3, Casselman Ontario KOA 1M0O ® Tél.: (613) 764-5444 ® Fax: (613) 764-3310
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This Mamlos( con'ovms to all Federal and Provinciat transport

and er veournq N 1 No. e " : . PR N
Co v ast cont oi s foddrale et provinciale x:rézersé‘fgr:neé:n:: m:nifeste A ’T' . ? ""’ = '/"‘
sur Fenvironnement et le xranspon requérant un manifeste. HEESMEN - ®
A . Provingial ID No. / N° d'id. provlncial Y B Provincial iD No. / N® d'id. provincial Y Reterence nos. of ather Manifest(s) used / N%'s de rélérences des autres
Consignor (Generator) Wy Y e Carrier N e TS g manifestes utilisés
Expediteur (Producteur) fa Wi { "1/ ) Transporteur Fan Re RO T Abra
Company name / Nom de l'entreprise Company name / Nom de l'entreprise c ) Provinciai ID No. / N° d'id. provincial
-F- LY i [ Consignee (Receiver)
) h . NI M AT AR A i.. AT X v ,'\. o ,A Destinataire
Mailing address / Adresse postale  City / anle Province ¥ Postal code / Code postal | Address / Adresse {Réceptionnaire)
O\ 5 . P ’
o b LA e ! S AN <4 ” | N Consignee information same as Intended Consignee in Part A
~ 4 ‘. ‘{_’n"‘ 1 "t.' 37){'3 - ‘ FIEAA O, 7 trvy W f‘ BN L2 Linformation & fournir par le destinataire est la méme qu’en A
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City / Vil o e € ‘}. Province Postal code / Code postal = —— A
SRS o | O PR Vehicle / Véhicule 70 . é/ Y. ¢ :ﬂ 7/
Nl D] B i
perr : J Trailer/Rail Car No. 1 Address / Adresse
od 5 D NoTN 19 remorque - wagon
Iintended consignes Tovincial o. / No d'id. provincial Trailer/Rall Car No. 2
Destinataire prévu 20 rem’zque - wagon
. ! Vivi e Point of entry Point of exit City / Ville Province Postal code / Code postal
fa N vy 1 ;,_ Ql R O e AR e Point d'entrée Point de sortie
Lj-") Byl o (ot IR R Carrier Cortfication Idoclmthllhavcncolvodwufanoﬂondbyﬂncmigm}anArordﬂmiy ,
i to the intended consigree and that the i inod in Part 8 is lote and correct. / Déclarstion ivi n inati ‘ iti
Address | Adresse . City / Ville Province Postal code / Code postal du traneporteur Jlg avoir regu lo3 déchets offets par Yanpé .:‘ e e partio A ar e o e Receiving site address / Destination de I'expédition
fagh I R = a0 e r\ - livraison au destinataire choisi et que les renseignements inscnts A la partie B sont exacts et complets.
R RN T "-',. -4 l‘{/'\':‘ TR & “V Namme of authorized person (print)
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EXECUTIVE SUMMARY

The following Executive Summary highlights only key points from this report. For complete
information and findings, as well as the limitations provided in Section 11.0, it is necessary for
the reader to examine the complete report.

This report summarizes the results of the 2001 Hydrogeological Investigation and Groundwater
and Surface Water Monitoring Program at the Caledonia Landfill Site. The Caledonia Landfill
Site is located immediately north of Concession Road 7, between Caledonia Road and County
Road 22 (St. Bernadin Road), on Part 1 of Lot 23, Concession VI, geographic Township of
Caledonia, now part of the Nation Municipality, Ontario.

Field investigation activities included the installation of multi-level monitoring wells at one
borehole location in close proximity to Paxton Creek; water level measurements and
groundwater monitor sampling (spring and fall of 2001); and surface water sampling (spring,
summer, fall and winter of 2001).

Based on the borehole data from the 2001 and previous hydrogeological investigations, the most
common geological unit underlying the site consists of a silty sand/sand deposit. Groundwater
elevations measured during the spring and fall 2001 monitoring sessions indicate that the
direction of groundwater flow in the silty sand/sand deposit at the site is interpreted to be to the
north. The average linear groundwater velocity within the silty sand/sand deposit between
boreholes BH96-4 and BHO1-8 is estimated to be <1 to about 20 metres per year.

Based on an interpretation of the existing groundwater quality data, it is concluded that the
landfill site is in compliance with MOE Guideline B-7 (the “Reasonable Use Guideline”) with
the exception of the east property boundary. The proposed addition of a 30 metre wide buffer
along the east side of the landfill site will address this non-compliance issue.

Based on the 2001 surface water quality data, it is concluded that the landfill site is not impacting
adversely on surface water quality in Paxton Creek.

Site-specific groundwater and surface water trigger mechanisms were developed as required by
Condition 21 of Provisional Certificate of Approval A471003 and are outlined in Section 10.0 of
this report.

Groundwater and surface water monitoring programs should be continued in order to evaluate

site compliance on an ongoing basis. A proposed groundwater and surface water monitoring
program for 2002 is provided in Section 10.5 of this report.

Golder Associates
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1.0 INTRODUCTION

This report summarizes the 2001 Hydrogeological Investigation and Groundwater and Surface
Water Monitoring Program carried out by Golder Associates Ltd. (Golder Associates) at the
Caledonia Landfill Site in the Nation Municipality, Ontario. The scope of work was originally
described in the Golder Associates letter dated May 16, 2001.

The site is located immediately north of Concession Road 7, between Caledonia Road and
County Road 22 (St. Bernadin Road), on Part 1 of Lot 23, Concession VI, geographic Township
of Caledonia now part of the Nation Municipality, Ontario (see Key Plan, Figure 1). The landfill
is located in a rural setting approximately four kilometres southwest of the Village of St.
Bernadin. The site, which is owned and operated by the Corporation of the Nation Municipality,
comprises an area of 14.57 hectares and currently operates under Provisional Certificate of
Approval A471003. The landfill, which is licensed for the disposal of “municipal and non-
hazardous solid industrial wastes including white goods, tires and woodwastes”, occupies a 4.0
hectare area of the site. This area is bounded by an escarpment to the north, the property line to
the east, and tree stands to west and south of the cleared area of the property (Beatty Franz and
Associates Ltd., 1997). Both the former area of landfilling (defined by an area of replanted pine
trees) and the area currently being landfilled are located on the Site Plan (see Figure 2).

The site is bounded by agricultural land to the east and west, a point just north of Paxton Creek
to the north, and Concession Road 7 to the south. The nearest point of the South Nation River is
located almost four kilometres northwest of the site. Surface water drainage observations are
consistent with those made in the past. Surface water flows north following the surface
topography of the site. Surface water from the east side of the property flows north into a stream
which empties into Paxton Creek. Paxton Creek then flows in a northwest direction. Surface
water from the west side of the property flows north into a small ephemeral stream which drains
through a swampy area, which likely discharges into Paxton Creek.

Golder Associates received comments from the Ministry of the Environment (MOE) associated
with their review of the report on the 2000 Operations and Development and 2000 Groundwater
and Surface Water Monitoring Program at the Caledonia Landfill Site (Golder Associates, 2001)
in September 2001. These comments, along with a response by Golder Associates (where
applicable) dated December 3, 2001 is presented in Appendix E. Where applicable,
recommendations provided by the MOE have been incorporated into the proposed 2002
monitoring program presented in Section 10.5 of this report.

Previous site investigations were performed by Beatty Franz and Associates Ltd. (Beatty Franz,
1997) and Golder Associates Ltd. (Golder Associates, 2000, 2001) as summarized below:

Golder Associates
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Beatty Franz and Associates Ltd,

Hydrogeological Assessment
Overburden boreholes BH96-1, BH96-2, BH96-3 and
BH96-4 drilled and completed with one monitoring
well each; groundwater and surface water sampling.

1999

Golder Associates Ltd.

Hydrogeological Investigation and Monitoring
Program:

Overburden boreholes BH99-5, BH99-6 and BH99-7
drilled and completed with one monitoring well each;
groundwater and surface water sampling program.

2000

Golder Associates Ltd.

Monitoring Program:
Groundwater and surface water sampling program.

Golder Associates
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2.0 PROJECT OBJECTIVES
The objectives of the 2001 hydrogeological investigation and groundwater and surface water
monitoring program as described in the Golder Associates letter dated May 16, 2001 were

summarized as follows:

o Installation of additional multi-level monitoring wells in close proximity to Paxton Creek
(prior to the fall sampling session);

s Measurement of groundwater levels in the summer and fall of 2001;

o Collection of groundwater samples from monitoring wells in the summer and fall of 2001
and from the new monitoring wells in fall of 2001;

o Collection of samples from surface water monitoring locations in the spring, summer, fall
and winter of 2001; and

o Preparation of an annual groundwater and surface water monitoring report (consistent with the
relevant sections of Condition 35 of Provisional Certificate of Approval A471003).

Golder Associates
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3.0 INVESTIGATION AND MONITORING PROCEDURES

The various hydrogeological activities undertaken during 2001 are discussed in this section in
chronological order.

The locations of the monitoring wells and surface water sampling stations in the vicinity of the
landfill site are shown on Figure 2.

3.1 Hydrogeological Investigation
3.1.1 Borehole Drilling and Monitoring Well Installation Program

The borehole drilling and monitoring well installation program was conducted on November 6,
2001 with the purpose of determining the extent of on-site landfill leachate impacts on
groundwater.

During the 2001 borehole drilling and monitoring well installation program, two monitoring
wells were installed at one on-site borehole location. Borehole BHO1-8 is located south of the
northern site boundary downgradient of areas past and presently landfilled as shown on Figure 2.

The borehole was drilled using a CMESS track mounted 200 millimetre outside diameter hollow
stem auger/rotary drill rig supplied and operated by Marathon Drilling Co. of Ottawa, Ontario.
All drilling activities were monitored in the field by a member of Golder Associates field
technical staff.

The borehole was advanced to a depth of 5.5 metres below ground surface and completed in the
overburden. Overburden samples were collected using a 50 millimetre diameter split spoon
sampler in conjunction with performing the standard penetration test. The overburden lithology
was logged by the Golder Associates technician at the drill rig during advancement of the augers.
The soil samples recovered from the boreholes during the drilling program were visually
described in the field and returned to the Golder Associates Ottawa Laboratory for further
examination and classification.

After the completion of drilling, a shallow and deep monitoring well was installed in the same
borehole in the silty sand layer. The convention adopted in this report is that the deeper
monitoring well at this borehole location is designated as monitoring well “A” and the shallower
well at this same borehole location is referred to as monitoring well “B”.

The monitoring wells were installed in the borehole to allow subsequent measurement of

groundwater levels and groundwater sampling. The deep monitoring well consists of a
schedule 40 50-millimetre diameter, flush threaded, PVC riser pipe with a 1.5 metre length of

Golder Associates
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#10 slot PVC screen at the bottom of the well. The shallow monitoring well has a 32-millimetre
diameter. Filter sand is present below, around and above the screened intervals in the monitoring
wells. Bentonite seals were placed at various locations in the boreholes to provide seals to
prevent vertical migration of groundwater along the well bore and/or surface water intrusion.

Both monitoring wells constructed during the borehole drilling and monitoring well installation
program were provided with dedicated sampling devices consisting of a length of flexible low
density polyethylene (LDPE) tubing and a Model D-25 foot valve manufactured by Waterra
Pumps Ltd. of Toronto, Ontario.

Appendix A contains the Record of Borehole Sheets for the 2001 borehole as well as the
boreholes previously drilled at the site. The ground surface and top of casing elevations at the
2001 borehole location were surveyed by Golder Associates relative an existing monitoring well
(geodetic datum). A summary of the elevation data for all of the existing monitoring wells is

presented in the following table.

Silty Sand Beatty Franz (1996)
BH96-2 Silty Sand Beatty Franz (1996) 63.94 64.89
BH96-3 Silty Sand Beatty Franz (1996) 64.02 64.88
BH96-4 Silty Sand Beatty Franz (1996) 64.90 66.04
BH99-5 Silty Sand Golder (2000) 57.72 58.59
BH99-6 Silty Sand / Sand Golder (2000) 65.22 66.07
BH99-7 Silty Sand / Sand Golder (2000) 65.16 66.05
BHO1-8A Silty Sand This report 57.05 57.86
BHO1-8B Silty Sand This report 57.05 57.91

Note: Elevations relative to geodetic datum

3.2 Groundwater Monitoring Sessions

“The groundwater monitoring and sampling program was carried out at the Caledonia Landfill

Site in the spring and fall of 2001.

Prior to groundwater sampling, the depth to groundwater was measured in all existing monitoring
wells. These depths are recorded in Section 5.1. During the spring and fall 2001 sampling
sessions, groundwater samples were collected from pre-existing monitoring wells BH96-1,
BH96-2, BH96-3, BH96-4, BH99-5, BH99-6 and BH99-7. In addition, groundwater samples
were collected from newly installed monitoring wells BHO1-8A and BH01-8B during the fall
2001 sampling session. The rationale for inclusion of these wells in the monitoring program is as
follows:

Golder Associates
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BH96-4 ¢ to monitor background (non-impacted) groundwater quality in the
vicinity of the landfill

BH99-6 e to monitor leachate-impacted groundwater quality in close
proximity to the present and former landfilling areas

BH96-1 ¢ to monitor groundwater quality at the eastern property boundary of
the landfill site

BH96-2, BH96-3, BH99-5, ¢ to monitor groundwater quality downgradient of present and former
BHO1-8A, BHO1-8B landfilling areas
BH99-7 e to monitor groundwater quality west of the landfill site

A groundwater sample could not be collected from monitoring well BH96-2 during either
groundwater monitoring session as it contained an insufficient volume of water.

Monitoring wells were developed by the removal of at least three standing volumes of water
using dedicated samplers. Sampling of groundwater was performed immediately after well
development. Field duplicates were prepared during each sampling session as part of the Quality
Control/Quality Assurance (QA/QC) program.

The temperature, pH and conductivity of the groundwater samples were measured in the field at the
time of sample collection. The field conductivity measurements were obtained using a conductivity
meter which was calibrated in the field prior to use. All samples were entered on a Chain of
Custody form and placed in coolers with ice packs until they were delivered in person to the private
analytical laboratory.

The groundwater samples collected for the specific analyses were collected, prepared and preserved

in the field using the following protocols:

Hardness (calcium and magnesium), sodium, "| plastic bottle, field filtered to 0.45 microns and
potassium, aluminum, barium, beryllium, boron, preserved to pH<2 with nitric acid

cadmium, chromium, cobalt, copper, iron, lead,
manganese, molybdenum, nickel, silicon, silver,
strontium, sulphur, thallium, tin, titanium,
vanadium, zinc

Alkalinity, chloride, nitrate, nitrite, ortho- plastic bottle, unfiltered and unpreserved
phosphate, sulphate, total dissolved solids (TDS)
Ammonia, total phosphorus plastic bottle, unfiltered and preserved to pH<2 with
. sulphuric acid
Chemical oxygen demand (COD), dissolved amber glass bottle with teflon lined cap, unfiltered and
organic carbon (DOC), phenols preserved to pH<4 with sulphuric acid
Dissolved reactive phosphorus plastic bottle, field filtered to 0.45 microns and
unpreserved
Golder Associates
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All laboratory chemical and physical analyses on groundwater samples were performed by
Accutest Laboratories Ltd. in Ottawa, Ontario. The Report of Analyses sheets from Accutest
Laboratories Ltd. for the spring and fall 2001 monitoring sessions are provided in Appendix B.

3.3  Surface Water Monitoring Sessions

The surface water monitoring and sampling program was carried out at the Caledonia Landfill
Site in the spring, summer, fall and winter of 2001.

Surface water samples were collected from pre-existing sampling stations SW2, SW3, SW4,
SWS5, SW6, SW7 and SW8. Surface water sampling stations are shown on Figure 2. The
rationale for inclusion of these sampling stations in the monitoring program is as follows:

SWé6 to monitor background surface water quality in Paxton Creek
upstream of the landfill site

SwW7 » to monitor background surface water conditions in the east drainage
stream upstream of the landfill site

SW3, SW5 ¢ to monitor the surface water quality in the east drainage stream

downstream of the landfill site

SwW2 ® to monitor surface water quality in the ephemeral west drainage
stream downstream of the landfill site

SwW4 & to monitor surface water quality in the swamp area downstream of the
landfill site

Sw8 e to monitor the surface water quality in Paxton Creek at the west
property boundary downstream of the landfill site

Surface water samples could not be collected from surface water station SW2 during any of the
monitoring sessions as it was dry. Surface water samples could not be collected from surface
water station SW4 during the summer monitoring session as it was dry, and during the winter
monitoring session as it was frozen. Field duplicates were prepared during each sampling
session as part of the QA/QC program.

The temperature, pH, conductivity and dissolved oxygen of the surface water samples were
measured in the field at the time of sample collection. The field conductivity measurements were
obtained using a conductivity meter that was calibrated in the field prior to use. The dissolved
oxygen measurements were obtained using a dissolved oxygen meter which was calibrated in the
field prior to use. All samples were entered on a Chain of Custody form and placed in coolers with
ice packs until they were delivered in person to the private analytical laboratory.

The surface water samples collected for the specific analyses were collected, prepared and
preserved in the field using the following protocols:

Golder Associates
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Hardness (calcium and magnesium), sodium, plastic bottle, unfiltered and preserved to pH<2 with

potassium, barium, beryllium, boron, cadmium, nitric acid

chromium, cobalt, copper, iron, lead, manganese,

molybdenum, nickel, silicon, silver, strontium,

sulphur, thallium, tin, titanium, vanadium, zinc

Aluminum plastic bottle, field filtered to 0.45 microns and
preserved to pH<2 with nitric acid

Alkalinity, chloride, nitrate, nitrite, ortho- plastic bottle, unfiltered and unpreserved

phosphate, sulphate, total dissolved solids

Ammonia, total phosphorus plastic bottle, unfiltered and preserved to pH<2 with
sulphuric acid

Chemical oxygen demand, dissolved organic amber glass bottle with teflon lined cap, unfiltered

carbon, phenols and preserved to pH<4 with sulphuric acid

All laboratory chemical and physical analyses on surface water samples were performed by
Accutest Laboratories Ltd. in Ottawa, Ontario. The Report of Analyses sheets from Accutest
Laboratories Ltd. for the spring, summer, fall and winter sampling sessions are provided in
Appendix B.

Golder Associates
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4.0 GEOLOGICAL CONDITIONS

One borehole was drilled during the 2001 investigation in addition to the 7 boreholes drilled
during the 1996 and 1999 investigations, for a total of 8 boreholes completed in the overburden
at the Caledonia Landfill Site. The logs detailing the geological conditions encountered in each
borehole augered during the previous and 2001 investigation programs are given on the Record
of Borehole Sheets in Appendix A.

It must be noted that the boundaries between strata on the Record of Borehole Sheets have been
inferred from observations during drilling and non-continuous sampling and, as such, their
positions should be considered as transitional in nature rather than an exact plane of geological
change. Natural variations other than those encountered in the boreholes should also be expected
to exist.

The geological conditions encountered in the borehole drilled during 2001 are consistent with
that reported in the 1996 and 1999 series of boreholes drilled by Beatty Franz and Associates and
Golder Associates, respectively.

4.1 Overburden Geology

Overburden deposits native to the site occur at all boreholes and are fairly consistent throughout
the site. Silty sand was encountered to depth at all boreholes with sand present in boreholes
BH99-6 and BH99-7 at depths greater than 3.7 metres below ground surface. Topsoil was
encountered at boreholes BH99-5, BH99-6, BH99-7 and BHO1-8 with an average thickness of
about 0.2 metres.

Regional surficial geological maps indicate that the silty sand loam is a Champlain Sea deposit.
The silty sands are deltaic or estuarine deposits developed as the water level of the Champlain

Sea dropped forming residual lakes and streams (Beatty Franz and Associates Ltd., 1997).

Boreholes were terminated in the overburden at a maximum depth of 6.1 metres below ground
surface. Bedrock was not encountered at any of the borehole locations.

4.2 Bedrock Geology

Regional geological maps indicate that the bedrock is grey shale with limestone interbeds or grey
and black shale.

Ministry of Environment Water Well records indicate that the nearest water well in the vicinity
of the landfill encountered bedrock at a depth of approximately 33 metres below ground surface.

Golder Associates
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5.0 PHYSICAL HYDROGEOLOGY
51 Water Level Data

The following table presents the groundwater elevation data collected between December 1996
and November 2001.

BHO6-1 | 61.99 50 62.15

BH96-2 59.02 59.25 58.90 59.03 58.99 58.84 58.78
BH%6-3 59.99 60.29 59.86 60.12 59.84 59.96 59.66
BH96-4 64.34 65.31 63.65 63.37 63.98 63.57 62.74
BH99-5 NI 57.93 57.86 5791 57.90 57.88 57.88
BH99-6 NI 63.39 62.00 62.76 62.24 62.66 61.76
BH99-7 NI 63.71 62.31 63.06 62.63 63.00 62.08
BHO1-8A NI NI NI NI NI NI 55.67
BHO01-8B NI NI NI NI NI NI 55.67

Notes: NI - Monitoring well not instalied at time of monitoring session
Elevations are relative to the geodetic datum

5.2  Horizontal Hydraulic Gradients
5.21 Horizontal Component

The horizontal hydraulic gradients for the granular layer groundwater flow system at the site were
estimated from the 2001 groundwater elevation data. The horizontal hydraulic gradient in the silty
sand/sand overburden groundwater flow system between boreholes BH96-4 and BHO!-8 in a
direction roughly parallel to the interpreted direction of groundwater flow (see Section 5.3) is
estimated to be about 0.015 metres per metre (m/m). This value is similar to that reported by
Golder Associates (2000).

5.2.2 Vertical Component

Vertical gradients were assessed only at borehole BHO1-8 as this is the only multi-level
groundwater monitor presently existing at the site. No vertical gradient was observed at borehole
BHO1-8 (i.e., the groundwater level was the same in the shallow and the deep monitoring well),
indicating that groundwater flow is essentially horizontal at this borehole location near Paxton
Creek.

53 Groundwater Flow Direction

The direction of horizontal groundwater flow within the silty sand/sand overburden at the site was
interpreted from the 2001 groundwater elevation data. The interpreted direction of horizontal
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groundwater flow at the site is towards the north as illustrated on Figure 2. This is consistent with
previous hydrogeological investigations (Beatty Franz, 1997, and Golder Associates, 2000, 2001).

54 Horizontal Hydraulic Conductivity

Estimates of the horizontal hydraulic conductivities (K) of the silty sand/sand overburden unit in the
vicinity of the monitoring well intake screens were calculated from rising head tests performed on
the monitoring wells during the 2001 and previous hydrogeological investigations. The data from
rising head tests were analyzed using the Hvorslev method (Hvorslev, 1951). Test results for the
rising head tests conducted in 2001 are given in Appendix C. A summary of the estimates of the
horizontal hydraulic conductivities (K) of the silty sand/sand overburden unit in the vicinity of the
monitoring well intake screens is presented below.

BH96-1 6.1 x 10" c/s Silty Sand Beatty Franz (1997)
BH96-3 43 x 10* cm/s Silty Sand Beatty Franz (1997)
BH96-4 2.6x 10 c/s Silty Sand Beatty Franz (1997)
BH99-5 2.8 x 10 cm/s Silty Sand Golder (2000)
BH99-6 5.3 x 10% cm/s Silty Sand / Sand Golder (2000)
BH99-7 1.3x 102 crvs Silty Sand / Sand Golder (2000)
BHO1-8A 1.5x 10™ cm/s Silty Sand This report
BHO01-8B 1.4 x 10° cm/s Silty Sand This report

Notes:  Beatty Franz - Beatty Franz and Associates Ltd.
Golder - Golder Associates Ltd.

It is inferred that the horizontal hydraulic conductivity for the silty sand/sand overburden unit
adjacent to the screened intervals in these monitors ranges from 1.4 x 107 centimetres per second
(cm/s) to 1.3 x 107 cm/s, as noted in the above table. These values are considered representative
of what would be expected for the silty sand/sand overburden present at the site.

5.5 Groundwater Flux

Groundwater flux or specific discharge, q, is the discharge of groundwater per unit area per unit
time and is calculated from Darcy's equation. Because the groundwater flux has the dimensions of
a velocity, it is sometimes known as the Darcy velocity or Darcy flux (Hubbert, 1940; Freeze and
Cherry, 1979). The Darcy flux is calculated from the equation:

v,=Ki
where vs= groundwater flux (units of length per time)

K = horizontal hydraulic conductivity (units of length per time)
i= horizontal hydraulic gradient in direction of v, (dimensionless)
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Using a horizontal hydraulic gradient of 0.015 between boreholes BH96-4 and BH01-8 and a
horizontal hydraulic conductivity for the silty sand/sand overburden layer of 1.4 x 10~ cm/s to 1.3 x

10? cm/s, the corresponding Darcy flux within the overburden is calculated to be 2.2 x 107 cm/s to
2.1x10° cms.

5.6  Average Linear Groundwater Velocity
The average linear groundwater velocity (seepage velocity), v, is directly proportional to the

groundwater flux and inversely proportional to formation porosity. The average linear groundwater
velocity is calculated using the equation:

- Ki
v=—
n
where v = average linear groundwater velocity (units of length per time)
n = formation porosity (dimensionless)
K  =horizontal hydraulic conductivity (units of leggth per time)
i = horizontal hydraulic gradient in direction of v (dimensionless)

For unconsolidated deposits such as silts and sands, typical porosity values can range from 25 to 50
percent (Freeze and Cherry, 1979). An average porosity of 30 to 35 percent for the sand deposit is
assumed for the determination of average linear groundwater velocities in the vicinity of the landfill
site.

The average linear groundwater velocity within the silty sand/sand deposit between boreholes
BH964 and BHO1-8 is estimated to be <1 to about 20 metres per year.
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6.0 GROUNDWATER QUALITY

The groundwater quality in the vicinity of the Caledonia Landfill Site was assessed by collecting
groundwater samples from the existing and newly installed monitoring wells and submitting
them for chemical and physical analyses. The results of the field and laboratory chemical and
physical analyses conducted during the 2001 monitoring program are presented in Appendix D
along with relevant Ontario Drinking Water Standards/Objectives (MOE, 2001) and the data
from previous monitoring sessions.

Discussions relating to compliance with the Ontario Drinking Water Standards/Objectives
(ODWS/O) relate specifically to non-health related objectives (i.e., aesthetic parameters) and
health-related parameters for which a Maximum Acceptable Concentration (MAC) or Interim
Maximum Acceptable Concentration (IMAC) have been established.

6.1 Natural Background Groundwater Quality

For the purpose of this site assessment, background conditions are assumed to be represented by
data collected from monitoring well BH96-4. This monitoring well is located upgradient (south)
of the current and former areas of landfilling (Figure 2). This monitoring well is therefore
presumed to be unimpacted by landfill leachate.

The groundwater quality in the background monitoring well BH96-4 has been generally
consistent over time with the exception of slightly variable aluminum, COD, iron and total
phosphorus concentrations. Parameters which are typically elevated in landfill leachate impacted
groundwater such as chloride, boron, manganese, strontium, sodium and TDS have low or non-

- detectable concentrations in BH96-4.

6.2 Leachate Conditions

Leachate conditions at the site are assumed to be represented by water quality from monitoring well
BH99-6. This monitoring well is located between the active (immediately downgradient) and
former landfill areas.

The inorganic groundwater quality at monitoring well BH99-6 is characterized by elevated
concentrations of alkalinity, ammonia, barium, boron, chloride, cobalt, COD, conductivity, DOC,
hardness, iron, manganese, phenols, potassium, sodium, strontium and TDS relative to the
background groundwater quality represented by monitoring well BH96-4. Concentrations of DOC,
iron, manganese and TDS (June only) at this monitoring location exceeded their respective
ODWS/O during the 2001 monitoring program.
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6.3  Impact Evaluation Monitoring Wells

The physical and chemical parameters with reported levels exceeding their respective ODWS/O;
trends in groundwater quality (where applicable); a comparison of the groundwater quality to
background conditions in monitoring well BH96-4; and, a hydrogeological interpretation of the
groundwater quality data from the impact evaluation monitors are summarized in Table 1.

6.4 Discussion

Based on a review of the groundwater quality data, several parameters were identified as being
useful groundwater quality indicator parameters with respect to impact from the landfill site.
These Key Indicator Parameters include chloride, boron, manganese, strontium and TDS. In
addition, several secondary parameters are also useful and include DOC, sodium and hardness.
The concentrations of these indicator parameters in groundwater along with the physical
hydrogeological setting of the study area were used during the interpretation of the 2001
groundwater quality data.

Based on the analyses presented in Table 1, groundwater quality at on-site groundwater monitors
BH96-4, BH99-7 and BHO01-8A is interpreted to not be impacted by landfill leachate.
Groundwater quality at on-site monitoring wells BH96-1, BH96-3, BH99-5, BH99-6 and
BHO1-8B is interpreted to be impacted, or potentially impacted, by landfill leachate.

The only significant change in the interpretation of the 2001 groundwater quality data compared
to the 2000 data is that groundwater quality in the vicinity of newly installed borehole BHO1-8 is
interpreted to be potentially impacted by landfill leachate based primarily on elevated
concentrations of chloride, manganese, strontium, TDS, DOC and sodium for one sampling
session.
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7.0 GROUNDWATER COMPLIANCE ASSESSMENT

MOE Guideline B-7 (MOE, 1994a) addresses the level of off-site leachate impact on groundwater
considered acceptable by the MOE and defines the level of impact on groundwater beyond which
some form of remedial measure(s) would be warranted.

Under MOE Guideline B-7 (the “Reasonable Use Guideline”), a change in the quality of
groundwater on adjacent properties will only be acceptable if the quality is not degraded in excess
of fifty percent of the difference between background concentrations and established water quality
criteria for aesthetic related parameters, and twenty-five percent of the difference between
background conditions and established water quality criteria for health related parameters.

For the purpose of this compliance evaluation under MOE Guideline B-7, the natural
groundwater quality is assumed to be represented by the data available from monitor BH96-4 as
discussed in Section 6.1.1.

MOE Guideline B-7 applies to groundwater quality impact at the existing site boundary, and is
therefore directly applicable to monitoring well BH96-1. This monitor is located a few metres
within the eastern site boundary in the area of former landfilling (Figure 2). The groundwater
compliance assessment under MOE Guideline B-7 for the site is also applied to on-site
downgradient monitoring wells BH96-2, BH96-3, BH99-5, BH99-7, BHO1-8A and BHO1-8B.

The historical range in natural background groundwater quality for each of the Key Indicator
Parameters in monitoring well BH96-4 with respect to ODWS/O parameters for which a Maximum
Acceptable Concentration (MAC), Interim Maximum Acceptable Concentration (IMAC) or
Aesthetic Objective (AO) has been established is provided below, along with their respective
Reasonable Use Performance Objectives (RUPO).

Boron mg/L 5 (IMAC) <0.05 1.25
Chloride mg/L 250 (AO) 1-3 127
DOC mg/L 5.0 (AOQ) <0.5-2.2 3.6
Hardness mg/L — 145 - 177 —
Manganese mg/L 0.05 (AO) <0.01 - 0.07 0.07
Sodium mg/L 200 (AO) 5-8 104
Strontium mg/L — 0.073 -0.121 —
TDS mg/L 500 (AO) 172 - 240 370

Notes:  mg/L — milligrams per Litre
ODWO/S - Ontario Drinking Water Standard/Objective
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A summary of the parameters with concentrations exceeding the maximum allowable under MOE
Guideline B-7 at each monitoring well location selected for use in the groundwater compliance
assessment based on the results of the 2001 monitoring program and using monitoring well BH96-4
as background is provided in Table 2.

Based on the results of the compliance assessment, the following conclusions are drawn:

» The groundwater quality in the landfill site eastern property boundary monitor BH96-1 is
intérpreted to be impacted by landfill leachate to a degree that is beyond that considered
acceptable under MOE Guideline B-7. This conclusion is based primarily on concentrations of
manganese and TDS which consistently exceed the Reasonable Use Performance Objectives.
The proposed addition of a 30 metre wide buffer along the east side of the landfill will address
this non-compliance issue.

» No groundwater monitors exist along the north (downgradient) boundary of the landfill site.
A borehole equipped with multi-level monitoring wells was installed in 2001 between
existing monitoring well BH99-5 and Paxton Creek. Groundwater quality at this on-site
monitoring location is interpreted to be potentially impacted by landfill leachate to a degree
that is beyond that considered acceptable under MOE Guideline B-7. This interim compliance
conclusion is based primarily on concentrations of DOC, manganese and TDS which exceed
the Reasonable Use Performance Objectives. The concentrations of manganese and TDS
only marginally exceed the Reasonable use Performance Objectives. The DOC
concentration of 9.6 mg/L exceeds the DOC levels at all other monitoring locations during
November 2001 (except for monitor BH99-6). This suggests that the higher concentration at
monitor BHO1-8B may be related to factors other than leachate impacts from the landfill site.
Based on groundwater quality and physical hydrogeology, the leachate-impacted
groundwater plume emanating from the waste disposal site appears to be present in the
shallow depths within the overburden (less than 3 metres below ground surface) and thus it is
likely that leachate-impacted groundwater detected downgradient of the landfill areas at
monitoring well BHO1-8B is intercepted by Paxton Creek rather than migrating further north
towards the northern property boundary. The landfill site is likely in compliance with MOE
Guideline B-7 in terms of groundwater impacts at its northern boundary. It is noted that
groundwater monitors BHO1-8B and BHO1-8A should be monitored closely as limited
groundwater quality data exist at these locations.

» Groundwater at monitor BH99-7, located east of the western property boundary, is
interpreted not to be impacted by landfill leachate. The western property boundary is
therefore interpreted to be in compliance with MOE Guideline B-7.
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8.0 SURFACE WATER QUALITY

Surface water enters the Caledonia Landfill Site from two sources. The first source is the
drainage stream at the east end of the site which flows towards the northwest. Surface water
sampling stations SW3, SW5 and SW7 are located in the east drainage stream. This stream
empties into Paxton Creek, which is the second source of surface water. Paxton Creek is located
between the north property boundary and the landfill area. Surface water sampling stations SW6
and SW8 are located in Paxton Creek. Paxton Creek is the main surface water course in the
immediate area of the Caledonia Landfill Site.

Two drainage ditches are located to the east and west of the landfill, respectively. The west ditch
(Figure 2) of the landfill site flows into the swampy low-lying area north of the waste footprint.
The west ditch behaves as an ephemeral drainage stream for the landfill site. The east ditch
(Figure 2) of the landfill site intersects the east drainage stream prior to the stream joining with
Paxton Creek.

Surface water sampling stations are shown on Figure 2. Because of its location in Paxton Creek
at the downstream western property boundary, SW8 is considered to represent the “point of
compliance” for the surface water quality compliance assessment (refer to Section 9.0).

The results of the field and laboratory chemical and physical analyses conducted during the 2001
monitoring program are presented in Appendix D along with relevant Provincial Water Quality
Objectives (PWQO) (MOE, 1994b) and the data from previous monitoring sessions.

8.1 Background Surface Water Quality

The background surface water quality in the eastern drainage stream is represented by the data
available from SW7, located off-site and east of the Caledonia Landfill Site. The background
surface water quality for Paxton Creek is represented by the data available from surface water
station SW6 which is located on-site and upstream of the point where the east drainage stream
intersects with Paxton Creek.

Surface water quality at SW7 is characterized by consistent exceedences of the PWQO for iron
and total phosphorus. The surface water quality displays probable impacts from agricultural
activities in the area, based on the elevated total phosphorus and nitrate concentrations.

Similarly, surface water quality at SW6 is characterized by consistent exceedances of the PWQO
for iron and total phosphorus. The surface water quality displays probable impacts from
agricultural activities in the area, based on the elevated nitrate, total phosphorus and possibly
TDS concentrations.
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The surface water quality for the Paxton Creek monitoring station SW6 typically displays higher
concentrations of most of the measured inorganic parameters compared to SW7. This is likely
due to Paxton Creek being a local discharge point for several drainage streams in the area.

8.2 Discussion

The physical and chemical parameters with reported levels exceeding their respective PWQO;
trends in surface water quality (where applicable); a comparison of the surface water quality to
background conditions; and, an interpretation of the surface water quality data are summarized in
Table 3.

Surface water quality at station SW4 (located in the swamp area north of the landfilling area) is
not considered to be representative of the surface water quality regime in this area due to the
stagnant nature of surface water at this location.

8.2.1 East Drainage Stream

Surface water quality at stations SW3, SW5 and SW7 all have similar PWQO exceedances of
iron and total phosphorus. Downstream locations SW3 and SW5 have similar concentrations of
boron and manganese and generally slightly higher concentrations of chloride, strontium and
TDS than SW7 in 2001. Surface water quality at these stations is interpreted to not be impacted
from landfill leachate.

8.2.2 Paxton Creek

Surface water quality at stations SW6 and SW8 both have similar PWQO exceedances of iron
and total phosphorus. Surface water quality at station SW8 (located in Paxton Creek at the west
property boundary) is similar to that at background station SW6 during each of the four
monitoring sessions conducted during 2001. The consistency in quality between these stations
indicates that potential discharge of leachate-impacted groundwater into Paxton Creek is not
having a measurable effect on surface water quality at this location.
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9.0 SURFACE WATER COMPLIANCE ASSESSMENT

This section provides a surface water compliance assessment under MOE Policy 2 (MOE, 1994b)
based on the based on the results of the 2001 monitoring program.

For the purpose of this surface water quality compliance assessment, the PWQO are being applied
to surface water sampling station SW8 because this sampling station is located downstream at the
“point of compliance” where Paxton Creek flows off the landfill site.

Based on the available data on the surface water quality at station SW6, it is interpreted that the
surface water at this location represents background surface water quality in Paxton Creek.
Parameters consistently exceeding the PWQO at this background surface water quality monitoring
location during the 2001 monitoring program were iron and total phosphorus. Therefore, it is
assumed for the purpose of this assessment that the background surface water quality in Paxton
Creek does not naturally meet the PWQO for all parameters. For this surface water quality
compliance assessment, it is considered that Policy 2 (MOEE, 1994b) would apply to surface water
quality in the vicinity of the landfill site. Policy 2 indicates that “water quality which presently does
not meet the Provincial Water Quality Objectives shall not be degraded further and all practical
measures shall be taken to upgrade the water quality to the Objectives”.

For the purpose of this surface water quality compliance assessment, the PWQO are being applied
to surface water sampling station SW8 because this sampling station is located downstream at the
“point of compliance” where Paxton Creek flows off the landfill site. Although the 2001 iron and
total phosphorus concentrations at station SW8 exceed the PWQO, they are within the historical
range reported at background station SW6.

Based on the interpretation of the 2001 surface water quality data, it is concluded that the
leachate originating from the landfill site is not having a measurable impact on surface water
quality in Paxton Creek (refer to Section 8.2). Therefore, leachate impact from the landfill site is
not resulting in an increase in the level of any analytical parameter beyond the specified PWQO
or in violation of Policy 2 at the point of compliance.

Golder Associates



March 2002 -20- 011-2877

10.0 SITE-SPECIFIC MONITORING PROGRAM AND TRIGGER
MECHANISMS

10.1 Preamble

The results of the hydrogeological investigations and monitoring programs conducted to date have
largely defined the extent and degree of impacts on overburden groundwater and surface water
resources as a result of leachate migration from the Caledonia Landfill Site.

10.2 Rationale for Selection of Key Indicator Parameters

A Key Indicator Parameter for a landfill site is defined as being a parameter which is useful in
determining the presence/absence of landfill leachate impact on water resources; assessing the
degree of leachate impact on water resources; and, is useful in determining the extent of leachate
impact near the landfill site.

For a parameter to be useful as a Key Indicator Parameter for a landfill site, the following
characteristics are desirable:

> the parameter is present in relatively low concentrations in background (natural) water quality
near the site and characterized by significantly higher concentrations in leachate generated at
the landfill site;

» the concentration of a Key Indicator Parameter should not vary significantly over time at
background monitoring locations (i.e., low variability is desirable) in order to be a reliable
indicator of leachate impact;

> the trend in the parameter concentration must be relatively consistent over time (allowing for
seasonal variations in quality) in terms of the persistence of elevated levels in leachate relative
to background conditions (i.e., parameter concentrations should not vary dramatically over
short periods of time such that during one monitoring event the concentration is indicative of
background conditions, whereas during another monitoring event the concentration at the same
monitoring location is indicative of leachate impact);

> for natural attenuation landfill sites (such as the Caledonia Landfill Site), conservative
parameters which are relatively mobile in the groundwater flow system and are not subject to
significant attenuation mechanisms (e.g., adsorption, biological uptake, precipitation, etc.) are
most appropriate for characterizing the extent of leachate impact from a landfill site on water
resources; potential leachate constituents characterized by a lower mobility in the subsurface
environment (e.g., heavy metals) are typically attenuated by the soil in close proximity to the
fill area and thus the extent of impact on groundwater resources is minimal; and
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> parameter concentrations in groundwater and surface water should exhibit spatial variations in
concentration relative to the location of the fill area(s) and physical hydrogeological setting of
the site (i.e., higher parameter concentrations immediately downgradient from the fill area with
progressively lower concentrations with increasing distances downgradient from the fill area).

10.3 Rationale for the Selection of Surveillance Parameters

The site-specific Key Indicator Parameters should be evaluated on an annual basis based on the
groundwater quality data available from selected sampling locations which are sampled on a regular
basis for a more exhaustive list of Surveillance Parameters. As discussed in Section 10.5.2,
selected monitoring wells have been identified for the purpose of monitoring the groundwater
concentrations of these Surveillance Parameters at the Caledonia Landfill Site.

Surveillance sampling locations are defined as monitoring locations where a more extensive suite
of chemical and physical parameters are monitored on a routine basis for the purpose of
providing a detailed data base pertaining to groundwater quality in the vicinity of the landfill site.
The designation of surveillance sampling locations at a landfill site is essential when the site
monitoring program is aimed towards the monitoring of previously identified site-specific Key
Indicator Parameters. The inclusion of surveillance sampling locations in a landfill site
monitoring program permits a comprehensive assessment of water quality to be completed on a
routine basis. This is advantageous for the following reasons:

> changes in background water quality in the area of the site can be monitored over time;
> temporal changes in leachate quality can be monitored;

» the rationale for the selection of the site-specific Key Indicator Parameters can be validated
on an ongoing basis thus permitting the justified addition or deletion of parameters, as
required to adequately monitor the environmental performance of the landfill site;

> as moderately mobile leachate constituents potentially become more widespread over time
within the plume, additional parameters can be added to the list of site-specific Key Indicator
Parameters in order to ensure that the site monitoring program is adequate;

> in the event that chemical characteristics of the leachate change over time the list of site-
specific Key Indicator Parameters could be modified to ensure that the site monitoring
program is adequate; and

> in the event that there is a significant increase in the concentrations of the Key Indicator

Parameters and there is a requirement for a more extensive assessment of water quality
characteristics in the vicinity of the site, the data available from the surveillance sampling
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locations would permit the selection of the most appropriate parameters to be added to the site
monitoring program based on factual information pertaining to leachate quality characteristics
rather than the selection of additional parameters based solely on those parameters for which
groundwater (or surface water) quality criteria have been established.

10.4 Evaluation of Site-Specific Key Indicator Parameters

The groundwater quality data at the site was reviewed for the purpose of selecting site-specific Key
Indicator Parameters. Based on the available data, the following table summarizes the Key
Indicator Parameters for the landfill leachate-impacted groundwater plume/surface water impact
(primary parameters) along with other secondary parameters which assist in the overall
interpretation of water quality data and/or are relevant in terms of assessing site compliance under
MOE Guideline B-7. Secondary parameters are characterized by variable concentrations over time
which are not necessarily related to impacts from the landfill; as such, the concentrations of these
secondary parameters must be evaluated in the context of the concentration trends for the primary

parameters.

DOC

Chloride Sodium
Manganese Hardness
Strontium
TDS

Collectively, the parameters listed above represent the Key Indicator Parameters in terms of
groundwater and surface water conditions in the vicinity of the Caledonia Landfill Site. As
discussed in Sections 10.5.2 and 10.5.3, selected monitoring wells and surface water monitoring
stations have been identified for the purpose of monitoring these Key Indicator Parameters in the
vicinity of the Caledonia Landfill Site.

10.5 Proposed 2002 Monitoring Program
10.5.1 Objectives

A groundwater and surface water monitoring program forms an integral part of the management of
a landfill during both the remaining operational period and post-closure. The purpose of such a
program is to enable the trends in the concentrations of various analytical parameters to be
established and compared with both the background quality and the regulatory water quality
standards, and from this to determine the adequacy of any existing mitigation systems or the need to
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implement contingency/remedial measures to reduce impacts from the landfill site on off-site
groundwater and/or surface water regimes to an acceptable level.

The objectives of the proposed 2002 groundwater and surface water monitoring program are to
monitor background water quality, leachate quality, and water quality within the areas affected by
the landfill leachate-impacted groundwater plume.

10.5.2 Groundwater Component

The proposed groundwater monitoring program for 2002 is summarized in Table 4.

It is proposed that the groundwater monitoring sessions be carried out in the vicinity of the landfill
site during the spring (April/May) and fall (September/October) of 2002.

During each monitoring session, a complete set of groundwater levels should be measured in all
existing monitors. The Routine Sampling Locations and Surveillance Sampling Locations which
are proposed to be included in the groundwater monitoring program, along with the rationale for
their inclusion are described below:

Background Monitoring Locations BH96-4*
BH96-1*, BH96-3, BH99-5, BH99-6*,
BH99-7, BHO1-8A*, BHO1-8B*
Notes:  * Surveillance Sampling Location; all others are Routine Sampling Locations

Impact Evaluation Monitors

An appropriate number of field duplicates (i.e., approximately one duplicate for every 10
samples collected) should be prepared during each monitoring session as part of the QA/QC
program.

The temperature, pH and conductivity of the groundwater samples should be measured in the
field at the time of sample collection. The groundwater samples collected from the Routine
Sampling Locations during the monitoring sessions should be submitted to a private laboratory
for analysis of the site-specific Key Indicator Parameters. The groundwater samples collected
from the Surveillance Sampling Locations should be submitted to a private laboratory for
analysis of the Surveillance Parameters.

The groundwater sampling protocols followed during the 2001 monitoring program (refer to
Section 3.2 of this report) should be adhered to during subsequent groundwater monitoring
sessions. All laboratory analyses on groundwater samples should be performed by a private
analytical laboratory and the method detection limits (MDLs) for the specific analyses should be
commensurate with the standards established in the Provincial Water Quality Objectives (MOEE,
1994b) or the Ontario Drinking Water Standards/Objectives (MOE, 2001), whichever is lower.
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10.5.3 Surface Water Component
The proposed surface water monitoring program during 2002 is summarized in Table 5.

It is proposed that the surface water monitoring sessions be carried out in the vicinity of the landfill
site during the spring (April/May) and fall (September/October). An additional surface water
session should be conducted within 24 hours of a significant precipitation event (>10 mm). If no
such precipitation event is observed during the summer or early fall, the surface water session
should be conducted in December 2002.

The Routine Sampling Locations and Surveillance Sampling Locations which are proposed to be
included in the surface water monitoring program, along with the rationale for their inclusion are

described below:

Background Sampling Locations SW7* SWé*
Evaluation Sampling Locations SW2, SW3, SW5, SW8*

Notes: * Surveillance Sampling Location; all others are Routine Sampling Locations

The deletion of surface water station SW4 (located in the swamp) is proposed as surface water
quality at this location is not considered to be representative of the surface water quality regime in
this area due to the stagnant nature of surface water at this location.

An appropriate number of field duplicates (i.e., approximately one duplicate for every 10
samples collected) should be prepared during each monitoring session as part of the QA/QC
program.

The temperature, pH, conductivity and dissolved oxygen content of the surface water samples
should be measured in the field at the time of sample collection. In addition, observations of
aquatic invertebrates, algae growth, aquatic plants, and litter/debris should be made at each
station as recommended by the MOE (Appendix E). The surface water samples collected from
the Routine Sampling Stations during the monitoring sessions should be submitted to a private
laboratory for analysis of the site-specific Key Indicator Parameters. The surface water samples
collected from the Surveillance Sampling Locations should be submitted to a private laboratory
for analysis of the Surveillance Parameters.

The surface water sampling protocols followed during the 2001 monitoring program (refer to
Section 3.3 of this report) should be adhered to during subsequent surface water monitoring
sessions. All laboratory analyses on surface water samples should be performed by a private
analytical laboratory and the method detection limits (MDLs) for the specific analyses should be
commensurate with the standards established in the Provincial Water Quality Objectives (MOEE,
1994b) or the Ontario Drinking Water Standards/Objectives (MOE, 2000), whichever is lower.
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10.5.4 Reporting

An annual groundwater and surface water monitoring report for the Caledonia Landfill Site must
be prepared (as required by Condition 35 of Provisional Certificate of Approval A471003); this
report must be submitted to the MOE by March 31 of each year. The annual monitoring report
should provide a discussion of the general physical hydrogeological setting of the site and the
groundwater and surface water geochemistry (including apparent trends over time) in the vicinity
of the site. The report should also evaluate the performance of the landfill site relative to the
regulatory requirements.

Each annual monitoring report should also include a re-evaluation of the groundwater and
surface water monitoring requirements at the Caledonia Landfill Site. In the event that the
monitoring program proposed in each annual report requires modification so as to adequately
monitor the future performance of the site, the proposed modifications for the subsequent year
should be discussed with the MOE in order to obtain their approval/concurrence for the changes
prior to implementation.

10.6 Obijectives and Introduction of Trigger Mechanisms

Site-specific groundwater and surface water trigger mechanisms were developed in accordance
with Condition 21 of Provisional Certificate of Approval A471003 and are outlined in the
following sections of this report.

The objectives of trigger mechanisms at the Caledonia Landfill Site are to utilize the results of
the ongoing surface water and groundwater monitoring programs (with the main focus being the
trends in the concentrations of the primary parameters as noted in Section 10.4) to assess site
compliance and to trigger implementation of contingency plans when and if necessary. The
purposes of the trigger mechanisms are to prevent leachate-impacted groundwater exceeding
MOE Guideline B-7 from migrating beyond the site boundaries, and to prevent impact on surface
water quality exceeding that permissible under MOE Policy 2 (should there be indications that
this is likely to happen).

10.7 Compliance Evaluation Parameters and Trigger Concentrations
10.7.1 Preamble
Compliance Evaluation Parameters are defined as the site-specific Key Indicator Parameters

which have established Provincial Water Quality Objectives (surface water) or Ontario Drinking
Water Standards/Objectives (groundwater).
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A Reasonable Use Performance Objective refers to the maximum allowable concentration for a
Compliance Evaluation Parameter in groundwater at the point of compliance under MOE
Guideline B-7. This value can also be referred to as the Groundwater Compliance Concentration.

A Surface Water Compliance Concentration refers to the higher of either the 75™ percentile of
measured background or the Provincial Water Quality Objectives for each Compliance Evaluation
Parameter based on the existing background data.

A Trigger Concentration is a Compliance Evaluation Parameter concentration which exceeds
the Reasonable Use Performance Objective for groundwater or the compliance concentration for
surface water, and thus could be indicative of adverse leachate impact on the groundwater or
surface water.

It is noted that future Compliance Evaluation Parameters may differ from those discussed
herein due to the addition or deletion of site-specific Key Indicator Parameters or changes to the
ODWOY/S and/or PWQO in the future.

10.7.2 Groundwater

The highest background concentration from the background groundwater quality data set are used
to derive the Reasonable Use Performance Objectives and corresponding trigger concentrations for
each of the six Compliance Evaluation Parameters. Where the background concentration is less
than the detection limit for that parameter, a concentration of zero is used to derive the Reasonable
Use Performance Objective and corresponding trigger concentration.

The background groundwater quality for each of the Key Indicator Parameters for background
monitors, the Reasonable Use Performance Objectives and current trigger concentrations are
presented below:

\\\\\\

Chloride (P) | mg/L_| 250 (AO) 1.3 127 >127

Strontium (P) mg/L — 0.073 - 0.121 — _
Manganese (P) mg/L 0.05 (AOQ) <0.01 - 0.07 0.07 >(0.07
Boron (P) mg/L 5 (IMAC) <0.05 1.25 >1.25
Hardness (S) mg/L — 145-177 — —
DOC (S) mg/L 5.0 (AOQ) <0.5-2.2 3.6 >3.6
TDS (P) mg/L 500 (AO) 172 — 240 370 >370
Sodium (8S) mg/L 200 (AO) 5-179 104 >104
Notes:
mg/L — milligrams per Litre P — Primary Key Indicator Parameter
S — Secondary Key Indicator Parameter RUPO — Reasonable Use Performance Objective

ODWO/S - Ontario Drinking Water Standard/Objective ODWO/S values presented relate specifically to non-health related
parameters (i.e., aesthetic parameters) and health related parameters
for which a maximum acceptable concentration (MAC) or interim
maximum acceptable concentration (IMAC) has been established.
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The calculated maximum allowable boundary concentrations for these parameters under MOE
Guideline B-7 will be modified, as required, based on additional background groundwater quality
data which will be obtained during future monitoring programs.

10.7.3 Surface Water

The background surface water quality for each of the Key Indicator Parameters for background
surface water station SW6 (Paxton Creek), compliance concentrations, and current trigger

concentrations are presented below:

23-92

Chloride (P) mg/L — — —
Strontium (P) mg/L — 0.139-0.386 — —
Manganese (P) | mg/L — 0.02-0.23 — —
Boron (P) mg/L 0.2 <0.05 — 0.04 0.04 >().2
Hardness (S) mg/L 150 — 331 — —
DOC (S) mg/L — 32-9.9 — _—
TDS (P) mg/L. — 188 — 580 — —
Sodium (S) mg/L — 16 — 60 —_ —

Notes: mg/L — milligrams per Litre
P — Primary Key Indicator Parameter
S - Secondary Key Indicator Parameter
PWQO - Provincial Water Quality Objectives

The calculated trigger concentrations at surface water sampling station SW6 will be modified, as
required, based on additional background surface water quality data which will be obtained
during future monitoring programs.

10.8 Trigger Formats
10.8.1 Groundwater Trigger

The trigger parameters are chloride, manganese, boron, DOC, TDS and sodium. The trigger
concentrations will be those calculated using MOE Guideline B-7 or the existing background if
higher than ODWOY/S. The calculated trigger concentrations will be based on all the background
data which exists at the time of each comparison with the trigger criteria. These trigger
concentrations may vary over time as background concentrations from future monitoring
programs are added to the data base.

The groundwater trigger will be considered to have been exceeded when one or more of the

above trigger parameters exceeds the maximum trigger concentration during two consecutive
monitoring sessions (not including non-compliance verification re-sampling).
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Any observed exceedances of the primary trigger concentrations will be verified, where
appropriate, by re-sampling for the parameter(s) of concern within one month of the original
sampling session at which time non-compliance was measured. The time frame of one month is
to allow time for the initial chemical analyses to be performed, received from the analytical
laboratory and interpreted. If the non-compliance is not confirmed by the follow-up sample, then
the initial non-compliance will be considered anomalous and will be discounted. The historical
trends in the Compliance Evaluation Parameter concentrations at the points of compliance
would also be used in concluding that monitoring results are anomalous.

If exceedances of the primary trigger parameter concentrations are confirmed at the trigger
location (i.e., confirmed non-compliance during two consecutive monitoring sessions), a three-
step process will be initiated for the purpose of determining whether implementation of a
contingency plan is warranted. The three-step process is as follows:

Step 1 - assess whether the non-compliance is due to migration of the leachate plume as a
whole, or whether it is partially or wholly explicable by other factors. This will be
achieved by considering trends in Key Indicator Parameter concentrations at all
relevant monitoring locations as well as - data available from Surveillance
Monitors/Stations or could include an expanded suite of monitoring parameters (if
warranted depending on the ongoing monitoring results from the Surveillance
Groundwater Monitors and Surveillance Surface Water Stations) and/or an increased
sampling frequency

Step 2 - discussion of the results of Step 1 between the Municipality and the MOE to decide
whether implementation of the contingency plan is warranted

Step 3 - if the conclusion of Step 2 is affirmative, then a groundwater contingency plan would
be implemented

10.8.2 Surface Water Trigger

The trigger parameter is boron. For surface water stations SW6 (Paxton Creek), the trigger
concentration will be based on all background data and PWQO which exists at the time of each
comparison with the trigger concentration. These trigger concentrations derived from
background data at station SW6 may vary over time as background concentrations from future
monitoring programs are added to the data base.

The surface water trigger will be considered to have been exceeded when one or more of the
above trigger parameter(s) exceeds the maximum allowable concentration (i.e., trigger
concentrations) during two consecutive monitoring sessions (not including non-compliance
verification re-sampling).
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Any observed non-compliance will be verified, where appropriate, by re-sampling for the
parameter(s) of concern within one month of the initial sampling session. The time frame of one
month is to allow time for the initial chemical analyses to be performed, received from the
analytical laboratory and interpreted. If the non-compliance is not confirmed by the follow-up
sample, then the initial non-compliance will be considered anomalous and will be discounted.
The historical trends in the Compliance Evaluation Parameter concentrations at the point of
compliance would also be used in assuming whether or not these monitoring results are
anomalous.

If non-compliance is confirmed at the trigger location (i.e., confirmed non-compliance during
two consecutive monitoring sessions), a three-step process will be initiated for the purpose of
determining whether implementation of the contingency plan is warranted. The three-step
process is as follows:

Step 1 - assess whether the non-compliance is due to migration of the leachate plume as a
whole, or whether it is partially or wholly explicable by other factors. This will be
achieved by considering trends in Key Indicator Parameter concentrations at all
relevant monitoring locations as well as data available from Surveillance
Monitors/Stations or could include an expanded suite of monitoring parameters (if
warranted depending on the ongoing monitoring results from the Surveillance
Groundwater Monitors and Surveillance Surface Water Stations) and/or an increased
sampling frequency

Step 2 - discussion of the results of Step 1 between the Municipality and the MOE to decide
whether implementation of the contingency plan is warranted

Step 3 - if the conclusion of Step 2 is affirmative, then a surface water contingency plan would
be implemented

10.9 Trigger Locations
For the purpose of establishing distinct trigger mechanisms for this site, each of the four site

boundaries are discussed separately in the following subsections. These site boundaries, together
with their associated trigger mechanisms (where appropriate), are as follows, with rationale

provided in subsections 10.9.1, 10.9.2 and 10.9.3.

e west boundary (no trigger required)

e south boundary (no trigger required)

e east boundary (groundwater trigger)

¢ north boundary (surface water trigger)
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10.9.1 West and South Boundaries

Theoretically, the trigger mechanism for the west and south boundaries would likely be a

- groundwater trigger mechanism. Since the interpreted direction of groundwater flow is toward

the north and there is no potential for adverse impact on water resources beyond the south and
west property lines, no trigger mechanisms are required for these two boundaries.

10.9.2 East Boundary

The trigger mechanism for the east boundary (adjacent to the former area of landfilling) is a
groundwater trigger. The groundwater trigger monitoring location along this property boundary
would be monitor BH96-1.

10.9.3 North Boundary

Theoretically, the trigger mechanism for the north property boundary would likely be a
groundwater trigger mechanism. However, Paxton Creek is understood to be within the landfill
property and south of the northern site boundary. It is likely that any leachate-impacted
groundwater downgradient of the landfill areas would likely be intercepted by Paxton Creek (as
indicated by groundwater quality at multi-level groundwater monitoring location BH01-8), rather
than migrating further north towards the northern property boundary. The trigger monitoring
location along the north property boundary is surface water station SW8 (i.e., the “point of
compliance” where Paxton Creek flows off the landfill property).

10.10 Modification to Trigger Mechanisms
If, depending on observations and ongoing site monitoring results, there is a need in the future to

modify the trigger mechanisms, a formal application would be made by the Municipality to the
MOE requesting the necessary changes.
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11.0 LIMITATIONS AND USE OF REPORT

This report was prepared for the exclusive use of the Corporation of the Nation Municipality.
The report, which specifically includes all tables, figures and appendices, is based on data and
information collected by Golder Associates and is based solely on the conditions of the
properties at the time of the work, supplemented by historical information and data obtained by
Golder Associates as described in this report, and in the previous reports prepared by Golder
Associates (see References for list of previous reports). Each of these reports must be read and
understood collectively, and can only be relied upon in their totality.

Golder Associates has relied in good faith on all information provided and does not accept
responsibility for any deficiency, misstatements, or inaccuracies contained in the reports as a
result of omissions, misinterpretation, or fraudulent acts of the persons contacted or errors or
omissions in the reviewed documentation.

The assessment of environmental conditions and possible hazards at this site has been made
using the results of physical measurements and chemical analyses of liquids from a number of
locations. The site conditions between sampling locations have been inferred based on
conditions observed at borehole and monitoring well locations. Subsurface conditions may vary
from these sampled locations.

The services performed, as described in this report, were conducted in a manner consistent with
that level of care and skill normally exercised by other members of the engineering and science
professions currently practicing under similar conditions, subject to the time limits and financial
and physical constraints applicable to the services.

Any use which a third party makes of this report, or any reliance on, or decisions to be made
based on it, are the responsibilities of such third parties. Golder Associates accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions based on this report.
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The findings and conclusions of this report are valid only as of the date of this report. If new
information is discovered in future work, including excavations, borings, or other studies, Golder
Associates should be requested to re-evaluate the conclusions of this report, and to provide
amendments as required. The groundwater monitors installed during the course of this
investigation or previous investigations by Golder Associates have been left in place. These
groundwater monitors are the property of the Corporation of the Nation Municipality and not
Golder Associates.

GOLDER ASSOCIATES LTD.

Environmental Division

A.M. Harwood, B.Eng.
Project Manager

K. / . Marentétte, M.Sc.
Senior Hydrogeologist/Associate

AMH:KAM:cr
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TABLE 1 - Continued

% oo SR S 7 S S i S
* increasing trend in barium, chloride, COD, conductivity, o borehole BH99-5 is located south (upgradient)
concentrations of hardness, sodium, strontium, sulphate, of the northern site boundary but downgradient
Silty Sand chloride, DOC, hardness, | TDS of areas past and presently landfilled (see
manganese, sodium, Figure 2).
strontium, sulphate and ¢ groundwater quality in monitoring well BH99-5
TDS, with highest is interpreted to be impacted by landfil! leachate
recorded concentrations (based on elevated concentrations of chloride,
in 2001 strontium, TDS and sodium).
e decreasing trend in
concentrations of total
phosphorus
# variable alurinum,
ammonia and COD
concentrations
BH99-6 BH9%9-6 DOC ¢ groundwater quality alkalinity, ammonia, barium, boron, e borchole BH99-6 is located between the active
Iron consistent over time chloride, cobalt, COD, DOC, hardness, landfilling area (immediately downgradient)
Silty Sand / Manganese o decreasing trend in iron, manganese, phenols, potassium, and the former landfill area (see Figure 2).
Sand TDS (Jun) concentrations of sodium, strontium, TDS o leachate conditions at the site are represented
alkalinity and ammonia by groundwater quality at monitoring well
BH99-6, which is interpreted to be impacted by
landfill leachate.
BH99-7 BH99-7 [None] o groundwater quality [None] ¢ borehole BH99-7 is located northwest of the
consistent over time active landfill. This borehole is situated west
Silty Sand / of the access road but east of the western site
Sand boundary (see Figure 2).

e groundwater quality at monitoring well BH99-7
does not appear to be impacted by landfill
leachate and is considered representative of
natural groundwater quality in the overburden.

BHO1-8 BHO1-8A [None] s NA ammonia, dissolved reactive phosphorus, e borehole BHO1-8 is located south of the
phosphate, sodium northern site boundary downgradient of areas
Silty Sand past and presently landfilled (see Figure 2).

e groundwater quality in monitoring well BHO1-
8A does not appear to be impacted by landfill
leachate.

BHO01-8 BHO1-8B DOC o NA ammonia, boron, chloride, COD, DOC, o borehole BHO1-8 is located south of the
Manganese hardness, manganese, sodium, strontium, northern site boundary downgradient of areas
Silty Sand sulphate, TDS past and presently landfilled (see Figure 2).

e groundwater quality in monitoring well BHO1-
8B is interpreted to be potentially impacted by
landfill leachate (based on elevated
concentrations of chloride, DOC, manganese,
strontium, TDS and sodium). Current data base
includes only one monitoring session.

NOTES: ODWS/O - Ontario Drinking Water Standards/Objectives (Ministry of the Environment, 2001)
NA - Not Applicable
* Groundwater monitor not sampled in 2001
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TABLE 2

SUMMARY OF PARAMETERS EXCEEDING REASONABLE USE
PERFORMANCE OBJECTIVES BASED ON BACKGROUND CONDITIONS
AT MONITORING WELL BH96-4

BH96-1

BH96-2 Dry Dry Dry Dry
BH96-3 DOC 37
Manganese 0.58 Manganese 1.08

TDS 588 TDS 604

BH99-5 Chloride 232 Chloride 252
DOC 7.7
TDS 780 TDS 1150

BH99-7 [None] — [None} —
BHO1-8A Not Sampled Not Sampled [None] —
BHO01-8B Not Sampled Not Sampled DOC 9.6
Manganese 0.12

TDS 388

Notes: mg/L — milligrams per litre

n:\active\28001011-2877 caledonia landfil\2001 report files\table 2 (rupo).doc
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TABLE 3

011-2877

INTERPRETATION OF 2001 SURFACE WATER QUALITY DATA

surface water drainag stream léadiﬁg from the east side 6f the Tandfill

P o NA o

flowing north into Paxton Creek.
surface water station SW-1 has not been sampled since 1996.

SW-2 — o NA — north flowing ephemeral stream located north of landfill and at the base
of the north slope.
surface water station SW-2 was dry and could not be sampled in 2001.
Based on historical data, surface water quality at this station is
interpreted to not be impacted by landfill leachate.

SW-3 iron, total phosphorus | e surface water quality generally | alkalinity, hardness, sodium, surface water drainage stream leading from the east side of the landfill
consistent over time strontium, TDS flowing north into Paxton Creek.

e variable iron concentrations monitoring station is Jocated just north of the landfill and at the base of
o increased concentrations of the north slope.
sulphate in 2001 surface water quality at SW-3 is interpreted to not be impacted by
landfill leachate.

SwW-4 iron, total phosphorus | e variable alkalinity, aluminum, | alkalinity, ammonia, boron, surface water monitoring station is located in the marsh between Paxton
ammonia, COD, DOC, COD, DOC, hardness, iron, Creek and the landfill.
hardness, iron, nitrate, manganese, sodium, surface water quality from this location is not considered to be
strontium concentrations strontium, TDS representative of the surface water regime in the area due to the

stagnant nature of this location (swamp).

SW-5 iron, total phosphorus | e surface water quality generally | alkalinity, hardness, sodium, surface water monitoring station is located in drainage stream leading
consistent over time strontium, TDS from the east side of the landfill flowing north into Paxton Creek.

e variable COD, iron and monitoring station is located in stream just prior to entering Paxton
phosphate concentrations Creek.
surfacé water quality at SW-5 is interpreted to not be impacted by
landfill leachate.

SW-6 iron, total phosphorus | e variable aluminum, chloride, NA surface water monitoring station is located in Paxton Creek upstream of
conductivity, iron, nitrate, the point where the east drainage stream intersects with Paxton Creek.
sulphate concentrations monitoring station SW-6 does not appear to be impacted by landfill

e highest chloride, sulphate and leachate and is considered representative of the natural surface water
TDS concentrations in quality in Paxton Creek.
November 2001
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TABLE 4
PROPOSED 2002 GROUNDWATER MONITORING PROGRAM

CALEDONIA LANDFILL SITE
NATION MUNICIPALITY, ONTARIO

1.0 MONITORING SESSIONS

1.1 'Water Level and Quality Monitoring

Spring (April/May)
Fall (September/October)

2.0 GROUNDWATER SAMPLING LOCATIONS

2.1 Routine Sampling Locations
BH9%6-2, BH96-3, BH99-5, BH99-7

2.2 Surveillance Sampling Locations
BH96-1, BH96-4, BH99-6, BHO1-8A, BH01-8B

2.3 Field Duplicate (Surveillance Parameters)

3.0 FIELD MEASURED PARAMETERS
Groundwater levels in all accessible monitoring wells
temperature, conductivity, pH

40 LABORATORY MEASURED PARAMETERS
4.1 Routine Sampling Locations

Key Indicator Parameters

boron, chloride, manganese, strontium, TDS,
DOC, sodium and hardness

4.2 Surveillance Sampling Locations

Surveillance Parameters

calcium, magnesium, sodium, potassium, aluminum, barium, beryllium, boron, cadmium,
chromium, cobalt, copper, iron, lead, manganese, molybdenum, nickel, phosphorus (dissolved
reactive), silicon, silver, strontium, sulphur, thallium, tin, titanium, vanadium, zinc (ICP Scan)
hardness (calculated from laboratory calcium and magnesium analyses)

alkalinity, TDS, chloride, sulphate, nitrate, nitrite, ortho-phosphate

ammonia, DOC, COD

phenols

Special Note For Parameters with Established Provincial Water Quality Criteria - All laboratory analyseson
groundwater samples will be performed by a private analytical-laboratory and the method detection limits (MDLs). for the

specific analyses should be commensurate with the standards established in the Provincial Water Quahty Ob_}ecnves or the
Ontario Drinking Water Standards/Objectives, whichever is lower. - ,
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TABLE 5
PROPOSED 2002 SURFACE WATER MONITORING PROGRAM

CALEDONIA LANDFILL SITE
NATION MUNICIPALITY, ONTARIO

1.0 MONITORING SESSIONS
1.1 Water Quality Monitoring
Spring (April/May)
Fall (September/October)

Precipitation Event (to be conducted within 24 hours of a significant precipitation event)*.

* If no significant (>10 mm) precipitation event is observed during the summer or early fall, this surface
water session will be conducted in December

2.0 SURFACE WATER SAMPLING STATIONS

2.1 Routine Sampling Locations
SW2, SW3, SW5

2.2 Surveillance Sampling Locations
SW7, SW8, SWé6

2.3 Field Duplicate (Surveillance Parameters)
3.0 FIELD MEASURED PARAMETERS
temperature, conductivity, pH, dissolved oxygen, flow estimates,

Observations of aquatic invertebrates, algae growth, aquatic plants, and litter/debris at each station

4.0 LABORATORY MEASURED PARAMETERS
4.1 Routine Sampling Stations

Key Indicator Parameters
boron, chloride, manganese, strontium, TDS,
DOC, sodium and hardness

4.3 Surveillance Sampling Locations

Surveillance Parameters

calcium, magnesium, sodium, potassium, aluminum, barium, beryllium, boron, cadmium,
chromium, cobalt, copper, iron, lead, manganese, molybdenum, nickel, phosphorus (total), silicon,
silver, strontium, sulphur, thallium, tin, titanium, vanadium, zinc (ICP Scan)

hardness (calculated from laboratory calcium and magnesium analyses)

alkalinity, TDS, chloride, sulphate, nitrate, nitrite, ortho-phosphate

ammonia, DOC, COD

phenols

Special Note For Parameters with Established Provincial Water Quality Criteria - All laboratory analyses on surface
water samples will beé performed by a private analytical laboratory and the method detection limits (MDLs) for the specaﬁc

;analyses should be commensurate with the standards established in the Provincial Water Quahty Objectives or the Ontarlo
~ ing Water Standards/Objectives, whichever is lower.

Golder Associates
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APPENDIX A

RECORD OF BOREHOLE SHEETS




=== BEATTY FRANZ & . Ob i
sery -
l v ASSOCIATES ation Well BH96 -1
PROJECT: CALEDONIA LANOFILL LOCATION: TOWNSHIP OF CALEDONIA ONTARIO
.' PROJECT NO.: 141-951 GROUND SURFACE ELEVATION: 64.70 M.AS.L.
DATE STARTED: MNOVEMBER 14, 1996 TOC ELEVATION: 6558 MA.S.L.
OATE FINISHED: NOVEMBER 14, 1996 WATER LEVBL: 61.99MAS.L.
l ORILLING METHOD: +OLLOW STEM TOTAL DEPTH: 6.10 metres
DRILLING COMPANY: DOWNING LOGGED BY: 0.8,
2 HNU (ppR)
l z|g |8 8 weL. DAGRAM
I Slal: o GEOLOGIC DESCRIPTION
=8l S | & |8] Y| eroFue z
el W | =z 181 =2 F-4
. o E w (2] (] > 10 00] ©
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il o =1 4 I
] o558 ¢ [ASE .
] . ~FISEY )
4 4 END OF HOLE ]
Note: This borehole log was prepared for hydrogeological 8na/or environmental 8ssessment pwrposes and does not nhecessarily contain P.
information sultable 1 technical assesseent of the 1 age 1 of |
I information sutable for ”grgeo hricel asse sment of sisurface conditions. Borehole data requres interpretation by Beatty




BEATTY FRANZ &
V7 ASSOCIATES

Observation Well BH96~2

PROJECT: CALEDONIA LANDFILL

LOCATION: TOWNSHIP OF CALEDONIA, ONTARIO

PROJECT NO.: 141-961

GROUND SURFACE ELEVATION: 63.94 MAS.L.

DATE STARTED: NOVEMBER 14, 1996

TOC ELEVATION: 64.89 MA.S.L.

OATE FINISHED: NOVEMBER 14, 1996

WATER LEVEL: 58.02MA.S.L.

ORILLING METHOD: HOLLOW STEM

TOTAL DEPTH:  6.10 metres

DRILLING COMPANY: DOWNING LOGGED BY: D.&8.
3 HNU (pom)
z | g |8 8 WELL DJAGRAM
=2 =l o GEOLOGIC DESCRIPTION
E8l S| 2 |8 W] erorne 4
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3_ 8'_- ) ANl N 4 N -
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4 y END OF HOLE ]

or environmental assessment purposes and doss not

information suttable for a geotechnical assessaent of the subsurface conditions. Borenom e s requres intespretation o yBestty Fage lof 1

ote: This borehole log was prepared for hydrogeoiogical and/
Frenz and Associates personnel before use by others.
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== BEATTY FRANZ &
N ASSOCIATES

Observation Well BH96—3

PROJECT: CALEDONIA LANDFILL

LOCATION: TOWNSHIP OF CALEDONIA, ONTARIO

PROJECT NO.: 141-961

GROUND SURFACE ELEVATION: 64.02 M.AS.L.

DATE STARTED: NOVEMBER 15, 1996

TOC ELEVATION: 64.88 MA.S.L.

DATE FINISHED: NOVEMBER 15, 1996

WATER LEVEL: 58.99 MA.S.L.

DRILLING METHOD: HOLLOW STEM

TOTAL DEPTH:  6.10 metres

ORILLING COMPANY: DOWNING

LOGGED BY: D.8.

g HNU (ppm)
z (o |8 8 wey nﬁasﬂm
<2 I R 8 GEOLOGIC DESCRIPTION
=8 S| 2 [ 8] %W ]| eroFue z
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4 ] END OF HOLE 4

of environmentai assessment purposes and does not mnecessarily

contain
information sultable for 8 geotechnical assessaent of the subsurface conditions. Borehole data requre. interpretation by Beatty ~39€ 1 0f 1

te: This borehole log was prepared for hydrogeological snd/
r Franz and Associates personnei before use by others.




==- BEATTY FRANZ & :
S Observation Well BH96 -4
N ASSOCIATES
PROJECT: CALEDONIA LANDFILL LOCATION:  TOWNSHIP OF CALEDONIA, ONTARIO
PROJECT NO.: 14/~967 GROUND SURFACE ELEVATION: 64.90 MAS.L.
DATE STARTED: NOVENMBER 15, 1996 TOC ELEVATION: 65.35 M_AS.L.
DATE FINISHED: NOVEMBER 15, 1996 WATER LEVEL: 64.34 MA.S.L
DRILLING METHOD: HOLLOW STEM TOTAL DEPTH: 3.66 metres
DRILLING COMPANY: DOWNING . | LOGGED BY: DB,
] ' '
HNU (ppm)
z | g 5 8 . WELL DIAGRAM
el 2 |s o GEOLOGIC DESCRIPTION
x| « e (Y 2 T
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] N END OF HOLE -
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Note: This borehole log was prepared for hydrogeological and/or environmental assessment purposes and does not hecessar contain
O

T
information suitable for s ge. e o oteay, the suosurtace conditions. Borehole data requres intes rpretation by beaty ~99€ 1 0f 1
I Franz and Associates personnel betore use by others.




LIST OF ABBREVIATIONS

The abbreviations commonly employed on Records of Boreholes, on figures and in the text of the report are as follows:

L SAMPLE TYPE
AS Auger sample

BS Block sample

CS Chunk sample

DO Drive open

DS Denison type sample
FS Foil sample

RC Rock core

sSC Soil core

ST Slotted tube

TO Thin-walled, open
TP Thin-walled, piston
WS Wash sample

11 PENETRATION RESISTANCE

Standard Penetration Resistance (SPT), N:
The number of blows by a 63.5 kg. (140 1b.)
hammer dropped 760 mm (30 in.) required
to drive a 50 mm (2 in.) drive open
Sampler for a distance of 300 mm (12 in.)

Dynamic Penetration Resistance; N,:
The number of blows by a 63.5 kg (140 1b.)
hammer dropped 760 mm (30 in.) to drive
Uncased a 50 mm (2 in.) diameter, 60° cone
attached to “A” size drill rods for a distance
of 300 mm (12 in.).

PH Sampler advanced by hydraulic pressure

PM Sampler advanced by manual pressure

WH: Sampler advanced by static weight of hammer
WR: Sampler advanced by weight of sampler and
rod .

Peizo-Cone Penetration Test (CPT):
An electronic cone penetrometer with
2 60° conical tip and a projected end area
of 10 cm? pushed through ground
at a penetration rate of 2 cm/s. Measurements
of tip resistance (Q,), porewater pressure
(PWP) and friction along a sleeve are recorded
Electronically at 25 mm penetration intervals.

Y

1L SOIL DESCRIPTION

(a) Cohesionless Soils
Density Index N
(Relative Density) Blows/300 mm

Or Blows/ft.

Very loose Oto4
Loose 4t010
Compact 10 to 30
Dense 30 to 50
Very dense over 50

(b) Cohesive Soils
Consistency C.S,

Kpa Psf
Very soft Otol2 0to 250
Soft 12t025 250 to 500
Firm 251050 500 to 1,000
Stiff 50 to 100 1,000 to 2,000
Very stiff 100 t0 200 2,000 to 4,000
Hard © Over 200 Over 4,000
Iv. SOIL TESTS
w water content
w, plastic limited
w, liquid limit
(o} consolidaiton (oedometer) test
CHEM chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test!
CIU consolidated isotropically undrained triaxial test
with porewater pressure measurement'
Dy relative density (specific gravity, G,)
DS direct shear test
M sieve analysis for particle size .
MH combined sieve and hydrometer (H) analysis
MPC modified Proctor compaction test
SPC standard Proctor compaction test
oC organic content test
SO, concentration of water-soluble sulphates
ucC - unconfined compression test
UuU unconsolidated undrained triaxial test
v field vane test (LV-laboratory vane test)
unit weight

Note:

1. Tests which are anisotropically consolidated prior
shear are shown as CAD, CAU.

Golder Associates




LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

L. GENERAL
n =3.1416 w
In x, natural logarithm of x w,
log,, x orlogx logarithm of x to base 10 W,
g Acceleration due to gravity L
t time W,
F factor of safety I
\% volume I,
W weight €nax
€min
IL STRESS AND STRAIN Ip
Y shear strain
A change in, e.g. in stress: Ad'
€ linear strain
&, volumetric strain h
n coefficient of viscosity q
v Poisson’s ratio v
c. total stress i
o effective stress (¢' = o"-u) k
v initial effective overburden stress i
G,0,0, principal stresses (major, intermediate,
minor)
Coct mean stress or octahedral stress
= (o +o;+0,)/3 C.
T shear stress C,
u porewater pressure C,
E modulus of deformation C,
G shear modulus of deformation m,
K bulk modulus of compressibility cy
TV
IIL. SOIL PROPERTIES U
o'
(a) Index Properties O&R
p(y) bulk density (bulk unit weight*)
) dry density (dry unit weight)
Po(Yu) density (unit weight) of water T,
P:(1s) density (unit weight) of solid particles ¢
Y unit weight of submerged soil (Y=y-y,) 8
Dy relative density (specific gravity) of p
solid particles (Dg= p/p,,) formerly (G,) c
c void ratio Cu Sy
n porosity p
S degree of saturation P
. q
* Density symbol is p. Unit weight , q,
symbol is y where y=pg(i.c. mass S
density x acceleration due to gravity)
Golder Associates

(a) Index Properties (cont’d.)

water content

liquid limit

plastic limit

plasticity Index=(w,-w,)
shrinkage limit

liquidity index=(w-w,)/1,,
consistency index=(w,-w)/I,
void ratio in loosest state
void ratio in densest state
density index—(€p,-)/(Emax"Cuin)
(formerly relative density)

(c) Hydraulic Properties

hydraulic head or poential

rate of flow

velocity of flow

hydraulic gradient

hydraulic conductivity (coefficient of permeability)
seepage force per unit volume

(d) Consolidation (one-dimensional)

compression index (normally consolidated range)
recompression index (overconsolidated range)
swelling index

coefficient of secondary consolidation
coefficient of volume change

coefficient of consolidation

time factor (vertical direction)

degree of consolidation

pre-consolidation pressure

Overconsolidation ratio=c",/0",,

(e) Shear Strength

peak and residual shear strength
effective angle of internal friction
angle of interface friction
coefficient of friction=tan &
effective cohesion

undrained shear strength ($=0 analysis)
mean total stress (6,+0,)/2

mean effective stress (¢',+0';)/2
(0,-03)2 or (c'1-0,)2
compressive strength (6,-C;)
sensitivity

Notes: 1. v=c'c’ tan |'
2. Shear strength=(Compressive strength)/2



BOREHOLE 991-2834.GPJ HYDROGEO.GDT 329 00

PROJECT: 991-2834
LOCATION: See Site Plan

RECORD OF BOREHOLE:

BORING DATE: May 3, 1999

BH 99-5

SHEET 1 OF 1
DATUM: Geodetic

DEPTH SCALE

SOIL PROFILE

SAMPLES

DESCRIPTION

METRES
BORING METHOD

ELEV.

STRATA PLOT

DEPTH
(m)

NUMBER

TYPE
BLOWS/0.9m

OYNAMIC PENETRATION \
RESISTANCE, BLOWS/0.3m
N

20 40 80 80
1 h 1 )

HYDRAULKC CONDUCTIVITY,
k, cmis

10 10 10 190
1 L 1 L

I

SHEARSTRENGTH natV. + Q- @
Cu, kPa emV.® U- O

20 40 80 80

Ground Surface
Dark brown SILTY TOPSOIL.

it

Brown to grey SILTY fine SAND,
occasional sandy siit seam.

Wash Boring
BW Casing

57.72

WATER CONTENT PERCENT

Wp b——— Yy w1

10 20 30 40

PIEZOMETER
OR

STANDPIPE
INSTALLATION

ADDITIONAL
LAB. TESTING

+—

57.54,
0.18

Sand and Native |
Backfill .

32mm PVC
#10 Slot
Screen

END OF BOREHOLE

Oct. 12, 1999

DEPTH SCALE
1:25

LOGGED: DJS
CHECKED: A“




BOREHOLE 991-2834.GPJ HYDROGEO.GDT 3 29 00

PROJECT: 901264 RECORD OF BOREHOLE: BH 99-6 SHEET 1 OF 1
LOCATION: See She Pian BORING DATE: May 3, 1999 DATUM: Geodetic
PROE] DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
8 son LE SAMPLES | DESISTANCE, BLOWS/.9m \ paphivd P
3 E r= \ PIEZOMETER
83 ) & 20 40 60 80 0* 10° 10° 10° OR
E z & |eev. | B lwls Fonmnemenon mavo T 0@ | WATER CONTENT PERGET STANDPIPE
M ) . -
Eul g DESCRIPTION < =rHE g by emv.8 U-Q| §§ INSTALLATION
5|8 é m) 3 bt ———yw
20 40 60 80 10__ 20 30 40
Ground Suriace
o Darkbrown SILTY TOPSOIL. | TOomET
100mm
[ Toose brown to grey SILTY fine SAND, 2."’::;""
occaslonal thin sandy silt seam.
(Stratified) ]|Bentonis Seal
Native Backfil
1
118 e
]Bentonks Seal
2|37
2
g o [Sand and Netwe h
3 |pof & Backii . 4
, _—
.|
(4] 01.5!'
Loose grey fine SAND, trace siit, _4:: 3.06| somm
oocasional sity clay ssam. ] #10 Stot
S0y | |Screen
27
%]
4 -
=Y
L5,
)
25 -
5 con
END OF BOREHOLE 4.57) .
W.L In Screen at 4
Elev.62.00m
Oct. 12, 1989 b
L) p
DEPTH SCALE LOGGED: OJS
1:28 crecken: AN




BOREHOLE 901-2834.GPJ HYDROGEO.GDT 3 29 00

PROJECT: 991-284
LOCATION: See Stie Plan

RECORD OF BOREHOLE: BH 99-7

BORING DATE: May 3, 1999

SHEET 1 OF 1
DATUM: Geodetic

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
9 SOIL PROFILE - SAMPLES | DE e Blowsmsm ) K e/
=0 P N g PIEZOMETER
af gl el (82 ® © ® 0wt g0 st on
S 1B |8 | |8 [sneArRSTRENGTH natv, + G- @ WATER CONTENT PERCE| STANDPIPE
Eul e DESCRIPTION N =HE HEx: emv.® U. o NT g INSTALLATION
3l il e
@ 20 4# 60 80 0 20 30 40
Ground Surface
— ° Dark brown SILTY TOPSOIL. Toomx
R 100mm
Protective
i Loose brown stratified SILTY fine SAND, Casing
- occasional sandy silt seam. |Bentonite Seal
i |Natve Bacm |53 B
- , &
L |Bentonite Seal .
= 7 -
[ !g 1 ]
R 7 4
ARENN
K J
- ‘ -
- .
i Loose brown stratified fine SAND, trace ]
L sit 50mm PVC 1
L #10 Siot i
Screen
I J
s
- END OF BOREHOLE -
B W.L in Screen at J
|Etev.62.31m
- Oct. 12, 1909 7
DEPTH SCALE LOGGED: DJS
1:25 cueckeD: AfL..




PROJECT: 011-2877
LOCATION: SEE SITE PLAN

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BH 01-8

BORING DATE: NOV. 6, 2001

PENETRATION TEST HAMMER, 84kg; DROP, 760mm

SHEET 1 OF 1
DATUM: Geodetic

BOREHOLE 011-2877.GPJ GLDR_CAN.GDT 14/12/01 M.A.C.

PROF SAMPL DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
Sot LE ES | RESISTANCE, BLOWSN.3m \ &, cmis
g @ . g 2 PIEZOMETER
-3 4 -3
38 el [l ® o = L A i |11 B
w ANDPWPE
g; 2 BESCRIPTION g E g gurleg:smm 'n:tm\(l ; 3: WATER CONTENT PERCENT gg INSTALLATION
s 27|23 wo ———o
20 40 60 80 10 20 0 @
GROUND SURFACE
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- Loose brown SILTY FINE SAND 4
- J
i - | |Bentonite Seal 4
i Lk ]
- 1 ¥ 50 —
N KAS 1]53] 2 ]
C Hi suaI_ ]
- Very loose dark brown SILTY SAND, some SA3 162 Granular Filter n
- organic matter (alluvium) ¥l 2|38 ]
— 2 ] N : g
L 11 - Screen B: Ny
L 7 fNy | 32 mm PVC ]
- § ie #10 slot screen ]
- [ I 50 (Top of pipe at 1
L ] i T AR elev. 57.91 m, 1
i = é bt Nov. 6, 2001) ]
- L ]
L 5 % £ L n —
. ' 1 ], Nstive Back ]
- M 4 Do i
[ ¢ §3.33 | Seal b
- Loose grey stratified SILTY FINE SAND, 1 372 Bentonite ]
- occasional thin siity clay seam Rk py
- 1Lk REIR R
L 14 Do Granular Filter 2 E
3 1 ] +H1
- ol R - : :
: :: ¥ S A B -
A Lt s |5}, 50 mm PVC < H1
- bt 0o #10 slot acreen |1 -
—— s : RS (Tm of m at < -
- Ay — elev. 57.86 m, [ 4
[ 1 1. Nov. 6, 2001) o e
X b -
A 1 s1.s6] e
L END OF BOREHOLE 549 ]
L W.L. inscreen A .
- ¢ at elev. 5567 m -1
[ (Nov. 21, 2001) ]
- -
. W.L. in screen 8 ]
L at elev. 55.67m 1
- 7 (Nov. 21, 2001) -]
: ]
& .
L 5 ]
- ]
DEPTH SCALE LOGGED: D.J.S.
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APPENDIX B

REPORT OF ANALYSES
ACCUTEST LABORATORIES LTD.




APPENDIX B-l
SPRING MONITORING SESSION
NOTES:

S-1 = BH96-4
S-2 = BH89-7
S-3 = BH99-6
S-5 = BH96-1
S-6 = BH96-3
S-7 = BH99-5
$-8 = BH99-5 duplicate
Dry = BH96-2
Dry = SW2
SW3 = SW3
SW4 = SW4
SW5 = SW5
SW6 = SWé6
SW7 = SW7
SW8 = SW8




' A!C UTEST LABORATORlEs?TD.

1

:lmt: Golder Associates Ltd.

REPORT OF ANALYSIS

Report Number: 2107001
Date: 2001-07-17
Date Submitted: 2001-06-27
CI: Mr. John Miller Date Collected: 2001-06-27
Project: 011-2877
P.O. Number: 210281
l Matrix: Groundwater
- 133077 133078 133079 133080 133081
PARAMETER ...MDL.
. o S-1 S-2 S-3 S-5 S-6
tinity as CaCO3 mg/L 5 146 18 398 204 371
3 mg/L 5 14 8 g5 16 22
\g mg/L 0.0001 0.0010 0.0010 0.0010 0.0010 0.0010
mg/L 0.05 <0.05 <0.05 0.09 <0.05 <0.05
;l mg/L 0.01 <0.01 <0.01 0.22 0.20 0.42
3 mg/L 0.01 0.03 <0.01 0.24 0.05 0.04
le mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
3 mg/L 1 41 8 85 116 158
;I mg/L 0.0001 <(.0001 <0.0001 <0.0001 <0.0001 <0.0001
3 mg/L 1 3 7 . 61 10 13
3 mg/L 0.0002 0.0002 <0.0002 0.0088 0.0003 0.0003
3 mg/L 0.001 0.005 <0.001 0.010 0.002 0.004
;. mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
OC mg/L 0.5 1.7 0.7 177 341 2.4
: mg/L 0.01 <0.01 <0.01 49.5 0.03 0.01
{@idness as CaCO3 mg/L 1 156 32 278 372 510
>h mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
mg/L 1 13 3 16 20 28
% mg/L 0.01 <0.01 <0.01 12.0 0.13 0.58
mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
\i mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
NJH3 mg/L 0.02 0.11 <0.02 17.7 0.05 <0.02
sloz mg/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10
N-NO3 mg/L 0.10 <0.10 <0.10 <0.10 <0.10 0.10
Shenols mg/L 0.001 <0.001 0.002 0.011 0.003 0.002
mg/L 1 2 <1 29 5 1
3 mg/L 0.01 11.2 6.14 9.57 2.82 3.00
\a mg/L 2 5 2 43 11 18
3 mg/L 0.003 0.101 0.097 0.972 0.663 0.882
5[ mg/L 1 22 9 21 170 143
VDL = Method Detection Limit INC = Incomplete
ment:

APPROVAL.: C/@/

146 Colon‘nade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-6692 Fax:(613)727-5222

1
I
I
!




A!CUTEST LABORATORIES?I’D.

T-

REPORT OF ANALYSIS

/

I@ht: Golder Associates Ltd. Report Number: 2107001

Date: 2001-07-17

Date Submitted: 2001-06-27
'I. Mr. John Miller i Date Collected: 2001-06-27

Project: 011-2877

P.O. Number: 210281
L Matrix: Groundwater

133077 133078 133079 133080 133081
PARAMETER UNITS MDL
I S-1 S-2 S-3 S$-5 S-6
| mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
] mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
i mol/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
mg/L 10 228 44 552 480 588
i| P mg/L 0.01 0.37 0.05 0.01 0.33 0.37
' mg/l 0.001 0.003 <0.001 0.003 <0.001 0.002
n mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
).)4 mg/L 0.03 0.26 0.03 0.03 0.04 0.04
I_I!L = Method Detection Limit INC = Incomplete
ment:

N\ S

APPROVAL: @ 92

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222




A’CUTEST LABORATORIESgD.
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:lnt: Golder Associates Ltd.

e _" REPORT OF ANALYSIS
= Report Number: 2107001

& Date: 2001-07-17

Date Submitted: 2001-06-27
S": Mr. John Miller Date Collected: 2001-06-27
Project: 011-2877
l P.O. Number: 210281
3 Matrix: Groundwater
St 133082 133083
PARAMETER UNITS MDL
l ‘ s-7 S-8
fnity as CaCO3 mg/L 5 147 144
mg/L 5 22 22
Ag mg/L 0.0001 0.0010 0.0010
mg/L 0.05 <0.05 <0.05
; mg/L 0.01 0.03 0.03
mg/L 0.01 0.24 0.24
Be mg/L 0.002 <0.002 <0.002
mg/L 1 165 159
’ mg/L 0.0001 <0.0001 <0.0001
o] mg/L 1 232 225
mg/L 0.0002 0.0003 0.0003
3 mg/L 0.001 <0.001 <0.001
mg/L 0.001 <0.001 <0.001
DOC mg/L 0.5 1.9 2.0
mg/L 0.01 0.05 0.11
Idness as CaCO3 mg/L 1 606 599
mg/L 0.001 <0.001 <0.001
mg/L 1 47 49
m mg/L. 0.01 0.03 0.04
mg/L 0.01 <0.01 <0.01
Ni mg/L 0.01 <0.01 <0.01
mg/L 0.02 0.07 0.02
m mg/L 0.10 <0.10 <0.10
mg/L 0.10 <0.10 <0.10
Phenols mg/L 0.001 0.001 <0.001
je mg/L 1 2 3
mg/L 0.01 7.63" 7.63
Na mg/L 2 30 29
mg/L 0.003 0.353 0.358
% mg/L 1 161 183
L = Method Detection Limit INC = Incomplete

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222

i nt:
l _ APPROVAL: %
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A!CUTEST LABORATORIES LTD.
REPORT OF ANALYSIS
t: Golder Associates Ltd. . Report Number: 2107001
Date: 2001-07-17
Date Submitted: 2001-06-27
Mr. John Miller Date Collected: 2001-06-27
Project: 011-2877
P.O. Number: 210281
Matrix: Groundwater
133083
PARAMETER UNITS
S-8
mg/L 0.001 <0.001 <0.001
mgl/L 0.01 <0.01 <0.01
mg/L 0.01 <0.01 <0.01
mg/L 10 780 1190
P mg/L 0.01 0.11 0.18
mg/L 0.001 0.002 0.001
mg/L 0.01 <0.01 <0.01
mg/L 0.03 0.04 0.08
= Method Detection Limit INC = Incomplete
ent:
APPROVAL:
N

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222




A!CUTEST LABORATORlES?TD.

/
~REPORT OF ANALYSIS

’ph-

t: Golder Associates Ltd. Report Number: 2107086
Bate 2001-07-12
ate Submitted: 2001-06-29
'l Mr. John Miller . jpate Collected: 2001-06-28
"~ /Project: 011-2877
l P.O. Number: :
. Matrix: Surfacewater
133563 133564 133565 133566 133567
PARAMETER UNITS MDL
' SW3 Sw4 SW5 SWé6 SW7
.Ilinity as CaCO3 mg/L 5 129 160 129 199 82
: mg/L 5 22 50 25 16 22
g mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
J mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
; ! mg/L 0.01 0.05 0.20 0.05 0.04 <0.01
; mg/L 0.01 0.05 0.04 0.04 0.03 0.03
e mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
:’ mg/L 1 56 74 50 68 24
F mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
i mg/L 1 25 38 24 40 7
:q@ductivity uS/cm 5 430 545 418 532 192
:I mg/L 0.0002 0.0004 0.0004 <0.0002 0.0005 <0.0002
) mg/L 0.001 0.002 0.002 <0.001 0.004 <0.001
u mg/L 0.001 <0.001 0.002 <0.001 0.003 <0.001
) mg/L 0.5 55 15.0 5.9 6.2 71
| mg/L 0.01 0.61 8.81 0.36 0.88 0.15
lardness as CaCO3 mg/L 1 214 267 195 232 97
’ mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
4’ mg/L 1 18 20 17 15 9
1 mg/L 0.01 0.14 0.98 0.07 0.07 0.26
fo mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
i mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
ll—|3 mg/L 0.02 0.06 0.13 0.07 0.12 0.16
I-NO2 mg/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10
[N TeX] mg/L 0.10 0.40 0.52 0.38 0.72 <0.10
’#ols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 0.001
{ mg/L 1 1 2 1 4 <1
i mg/L 0.01 7.55 6.45 745 427 7.45
i mg/L 1 17 24 14 K3 6
; mg/L 0.003 0.214 0.468 0.216 0.304 0.105
ADL = Method Detection Limit INC = Incomplete

,'ment:

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1

APPROVAL: ‘ ;%

Tel:(613)727-5692 Fax:(613)727-5222
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A’CUTEST LABORATORlESgD.

REPORT OF ANALYSIS

I.'-t: Golder Associates Ltd. O T Report Number: ' 2107086

Date: 2001-07-12

Date Submitted: 2001-06-29
1l Mr. John Miller Date Collected: 2001-06-28

Project: 011-2877

P.0. Number: )
! Matrix: Surfacewater

133564 133565 133566 133567

RN S
PARAMETER UNI'\I'S\.,\

Sw4 SWS Swé SW7

T mg/L 1 72 82 58 27 9

| mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
i mg/L 0.01 <0.01 <0.01 <0.01 0.02 <0.01
mg/L 10 256 340 264 316 116
P mg/L 0.01 0.09 0.38 0.16 0.21 0.06
mg/L 0.001 0.002 0.002 0.001 0.005 <0.001
mg/L 0.01 <0.01 0.01 <0.01 <0.01 <0.01
::l)4 mg/L 0.03 0.13 0.19 0.11 0.40 0.17

DL = Method Detection Limit INC = Incomplete

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222

l APPROVAL: é ;@ =




A’CUTEST LABORATORIESgD.

L

REPORT OF ANALYSIS
:lnt: Golder Associates Ltd. -—Report Number: 2107086
. _.Dater N 2001-07-12
. /. Date Submitted: 2001-06-29
.l: Mr. John Miller /<7 T~ | Bite Collected: 2001-06-28
= ~ Project: 011-2877
| Uy "TO%N'Qbe'r:
AN [ Matrix: > -/ Surfacewater
\33668 S ™ i
I PARAMETER UNITS | mDL NSO [N 277
I;inity as Caco3 mg/L 5 203
J mg/L 5 17
\g mg/L 0.0001 <0.0001
mg/L. 0.05 <0.05
:. mg/L 0.01 0.04
3a mg/L 0.01 0.04
3 mg/L 0.002 <0.002
i mg/L 1 75
mg/L 0.0001 <0.0001
P mg/L 1 41
ductivity uS/cm 5 547
mg/L | 0.0002 0.0003
z mg/L 0.001 0.004
ou mg/L 0.001 0.002
!c mg/L 0.5 6.0
mg/L 0.01 0.58
4ardness as CaCO3 mg/L 1 253
mg/L 0.001 <0.001
a mg/L 1 16
! mg/L 0.01 0.07
Mo mg/L 0.01 <0.01
mg/L 0.01 <0.01
H3 mg/L 0.02 0.16
N-NO2 mg/L 0.10 <0.10
03 mg/L 0.10 0.72
ﬁnols mg/L 0.001 <0.001
mg/L 1 4
Si mg/l. 0.01 3.85
! mg/L 1 33
mg/L 0.003 0.304
MDL = Method Detection Limit INC = Incomplete
ment:
APPROVAL: I
/‘é%

- e =

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222
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REPORT OF ANALYSIS
:.nt: Golder Associates Ltd. Report Number: 2107086
Date: 2001-07-12
Date Submitted: 2001-06-29
\': Mr. John Miller " Date Collected: 2001-06-28
' Project: 011-2877
. P.O. Number:
. "o - Matrix: Surfacewater
E \}’ S |2 -133568
PARAMETER UNITS \&E!;_ﬂ;‘;,« ; SW8
mg/L 1 30
mg/L 0.001 <0.001
mg/L 0.01 <0.01
N mg/L 0.01 0.01
I‘k mg/L 10 300
rctal P mg/L 0.01 0.23
/ mg/L 0.001 0.005
mg/L 0.01 <0.01
04 mg/L 0.03 0.46

SllE WE EE W s

DL = Method Detection Limit
ment:

- e =

INC = Incomplete

APPROVAL: @32

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222



APPENDIX B-lI
SUMMER MONITORING SESSION
| NOTES:

. Dry=SW2
Dry = SW4
S1=SW3
S2 = SW6
S3 =SW5s
$4 =SW8
S5 = SW7 :
S$6 = SW7 duplicate




ACCUIEST LABORATORIES LTD.
a ‘%\EPORT e¥ ANALYSIS
Iilt: Golder Associates Ltd. Report Number: 2109833
Date: 2001-09-17
Date Submitted: 2001-08-31
TI Mr. Andrew Harwood
Project: 011-2877
l P.O. Number: 210282
Matrix: Surfacewater
LAB ID: 142590 142591 142592 142593 142594
Sample Date: 2001-08-30 2001-08-30 2001-08-30 2001-08-30 2001-08-30
I Sample ID: S1 S2 S3 S4 S5
l PARAMETER UNITS | MDL
IRMlinity as CaCO3 mg/L 5 145 142 143 147 80
oD mg/L 5 11 14 14 16 16
mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
m mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
mg/L 0.01 0.05 0.02 0.05 0.02 <0.01
a mg/L 0.01 0.08 0.02 0.05 0.02 0.03
mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
mg/L 1 52 42 49 39 25
d mg/L 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
| mg/L 1 24 27 24 29 6
’ mg/L 0.0002 0.0017 <0.0002 0.0006 <0.0002 0.0006
] mg/L 0.001 0.002 <0.001 0.001 <0.001 <0.001
u mg/L 0.001 0.002 <0.001 <0.001 <0.001 <0.001
) mg/L 0.5 4.0 4.9 3.7 5.6 5.0
! mg/L 0.01 2.86 0.59 1.17 0.51 0.66
iardness as CaCO3 mg/L 1 204 150 192 143 100
mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001
;’ mg/L 1 18 11 17 11 9
i mg/L 0.01 0.63 0.23 0.11 0.25 0.39
o . mg/L 0.01 <0.01 0.02 0.01 0.02 <0.01
li mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
l-'-l3 mg/L 0.02 0.06 0.16 0.04 0.16 0.13
-NO2 mg/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10
l-BO3 mg/L 0.10 0.47 0.20 0.31 0.14 0.13
'WOIS mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
: mg/L 1 2 3 1 3 1
i mg/L 0.01 9.35 4.99 9.19 4.76 8.45
| mg/L 2 14 20 19 19 6
' mg/L 0.003 0.239 0.169 0.227 0.177 0.108
04 mg/L 1 79 15 76 17 27
1 Method Detection Limit INC = Incomplete
iment
APPROVAL.:

2

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222
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REPORT OF ANALYSIS
‘i't Golder Associates Ltd. Report Number: 2109833
Date: 2001-09-17
Date Submitted: 2001-08-31
I'"Mr. Andrew Harwood
oject 011-2877
. Number: 210282
l - Matrix: Surfacewater
- LABID: = § 142591 142592 142593 142594
e Sample Date: 7} £2001-08-30 | 2001-08-30 2001-08-30 | 2001-08-30
l Sample ID: 7 acp sz S3 4 S5
N ._‘,_,,/ "
PARAMETER UNITS MDL

‘l mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
1 mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

. mg/L 0.01 0.03 0.02 0.04 0.01 <0.01
)I mg/L 10 308 188 308 236 164
P mg/t. 0.01 0.10 0.16 0.05 0.16 0.06

mg/L 0.001 0.004 0.002 0.002 0.002 0.001
1 mg/L 0.01 0.01 <0.01 <0.01 <0.01 <0.01
.|l»4 mg/L 0.03 0.14 0.37 0.13 0.28 0.07
|

i

JL = Method Detection Limit INC = Incomplete
APPROV AL:

p——

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:= (613)727-5222
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i
1

REPORT OF ANALYSIS
|llt: Golder Associates Ltd. Report Number: 2109833
| Date: 2001-09-17
Date Submitted: 2001-08-31
TI Mr. Andrew Harwood
Project: 011-2877
P.0. Number: 210282
_L s Matrix: Surfacewater
) _ - 142595
) +2001-08-30
l Sample ID: S6
PARAMETER UNITS MDL
Tllinity as CaCO3 mg/L 5 80
‘0D mg/L 5 16
a mg/L 0.0001 <0.0001
lgl mg/L 0.05 <0.05
mg/L 0.01 <0.01
a mg/L 0.01 0.05
mg/L 0.002 <0.002
:: mg/L 1 25
d mg/L 0.0001 0.0001
1 mg/L 1 5
:i mgll | 00002| 00016
. mg/L 0.001 0.001
u mg/L 0.001 0.002
[ 4 mg/L 0.5 5.1
! mg/L 0.01 1.44
lardness as CaCO3 mg/L 1 95
b mg/L 0.001 0.001
|I mgiL 1 8
I mg/L 0.01 0.54
o mg/L 0.01 <0.01
i mg/L 0.01 <0.01
‘ -!ga mg/L 0.02 0.13
i =NO2 mg/L 0.10 <0.10
-NO3 mg/L 0.10 0.12
I'I\ols mglL 0.001 <0.001
- mg/L 1 1
i mg/L 0.01 8.88
; mg/L 2 9
: 1 mg/L 0.003 0.111
‘ mg/L 1 27

" IDL = Method Detection Limit

[¢]
2

INC = Incomplete

APPROV AL.:

—r

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222
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ACCUTEST LABORATORIES LTD.
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F ANALYSIS
i‘t: Golder Associates Ltd. . Report Number: 2109833
s vy Date: 2001-09-17
“f... Date Submitted: 2001-08-31
Fer. Andrew Harwood
- { Project: 011-2877
l P.O. Number: 210282
Matrix: Surfacewater
Sample Date: 2001-08-30
I Sampile ID: S6
PARAMETER UNITS MDL

mg/L 0.001 <0.001
n mg/L 0.01 <0.01

mg/L 0.01 0.02
i mg/L 10 140
alP mg/L 0.01 0.06

mg/L 0.001 0.003
' mg/L 0.01 0.01

4 mg/L 0.03 0.06
|
1

1RL = Method Detection Limit INC = Incomplete
~dhment:

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222




APPENDIX B-llI
FALL MONITORING SESSION
NOTES:

S-1 = SW6
S$-2 = SW5
S-3 = SW6 duplicate
S-4 = SW3
S-5 = SW4
S-6 = SW8
S-7 = SW7
‘Dry = SW2
Dry = BH96-2
S-8 = BH96-4
S-9 = BH99-7
S-10 = BH99-6
S-11 = BH96-1
- $-12 = BH96-3
$-13 = BH99-5
S-14 = BHO1-8B
S-15 = BHO1-8A




ACCUTEST LABORATORIES LTD.

i
-

REPORT OF ANALYSIS
:|l1t: Golder Associates Ltd. Report Number: 2113792
Date: 2001-12-14
Date Submitted: 2001-11-21
" Mr. Andrew Harwood
Project: 011-2877
P.O. Number: 210282
l Matrix: Surfacewater
LAB ID: 158938 158939 158940 158941 158942
Sample Date: 2001-11-21 2001-11-21 2001-11-21 2001-11-21 2001-11-21
I Sample ID: S-1 S-2 S-3 S4 S5
I PARAMETER UNITS MDL
JIllinity as CaCO3 mg/L 5 214 103 214 106 30
;0D mg/L 5 20 26 23 21 47
. mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
m mg/L 0.05 0.14 <0.05 0.14 0.45 0.80
; mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
ia mg/L 0.01 0.03 0.03 0.03 0.04 0.03
; mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
;’ mg/L 1 93 44 100 45 31
d mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
N mg/L 1 92 22 89 23 27
:I mg/L 0.0002 <0.0002 <0.0002 <0.0002 0.0006 0.0033
; mg/L 0.001 <0.001 <0.001 <0.001 <0.001 0.001
u mg/L 0.001 0.002 <0.001 0.001 0.001 0.002
) mg/L 0.5 5.5 54 5.6 4.7 15.1
g mg/L 0.01 0.19 0.17 0.18 0.90 36.5
{ardness as CaCO3 mg/L 1 319 176 332 174 110
) mg/l. 0.001 <0.001 <0.001 <0.001 <0.001 0.001
nl mg/L 1 21 16 20 15 8
A mg/L 0.01 0.02 0.05 0.02 0.16 0.90
1o - mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
| mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
{JH3 mg/L 0.02 0.40 0.03 0.45 0.09 0.76
I-NO2 mg/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10
HNO3 mg/L 0.10 1.02 0.28 1.02 0.33 0.35
’i.ols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
{ mg/L 1 8 1 8 1 2
3 mg/L 0.01 3.80 6.46 3.73 6.87 7.18
i mg/L 2 60 13 60 12 9
;l mg/L 0.003 0.303 0.170 0.301 0.162 0.172
304 mg/L 1 123 86 125 76 80

AQL = Method Detection Limit
ment:

INC = Incomplete

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1

APPROV AL.: @5 >

Tel:(613)727-5692 Fax=(613)727-5222




ACCUTEST LABORATORIES LTD.

) REPORT OF ANALYSIS
II\t: Golder Associates Ltd. Report Number: 2113792

Date: 2001-12-14

Date Submitted: 2001-11-21
TI Mr. Andrew Harwood

Project: 011-2877
I P.O. Number: 210282

Matrix: Surfacewater

LAB ID: 158938 158939 158940 158941 158942
Sample Date: 2001-11-21 2001-11-21 2001-11-21 2001-11-21 2001-11-21
l Sample ID: S-1 §-2 S-3 S-4 S5
IF PARAMETER UNITS MDL
| mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
i mg/L 0.01 <0.01 <0.01 <0.01 0.02 0.03
i mg/L 10 580 308 580 284 248
i P mg/L 0.01 0.07 0.10 0.11 0.07 0.55
mg/L 0.001 0.001 <0.001 0.001 0.002 0.003

.:I3 mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
D4 mg/L 0.03 0.15 0.04 0.15 0.05 <0.03
QL = Method Detection Limit INC = Incomplete
:iment:

APPROVAL: /2

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222




ACCUTEST LABORATORIES LTD.
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REPORT OF ANALYSIS
Iiit: Golder Associates Ltd. Report Number: 2113792
Date: 2001-12-14
Date Submiitted: 2001-11-21
l‘I Mr. Andrew Harwood
Project: 011-2877
P.O. Number: 210282
_l Matrix: Surfacewater
LAB ID: 158943 158944
Sample Date: 2001-11-21 2001-11-21
I Sample ID: S-6 S-7
: PARAMETER UNITS MDL
Igggnity as CaCO3 mg/L 5 206 41
oD mg/L 5 19 27
g mg/L 0.0001 <0.0001 <0.0001
I mg/L 0.05 0.13 0.67
mg/L 0.05 <0.05 <0.05
a mg/L 0.01 0.03 0.05
el mg/L 0.002 <0.002 <0.002
‘ mg/L 1 89 32
d mg/L 0.0001 <0.0001 0.0002
1, mg/L 1 86 14
cl mg/L |0.0002| <0.0002 0.0014
T mg/L 0.001 <0.001 <0.001
u mg/L 0.001 0.001 0.002
! mg/L 0.5 5.7 9.4
mg/L 0.01 0.17 1.30
iardness as CaCO3 mga/L 1 313 125
b mg/L 0.001 <0.001 <0.001
|’ mgiL 1 22 11
! mg/L 0.01 0.02 0.27
lo mg/L 0.01 <0.01 <0.01
ii . mglL 0.01 <0.01 <0.01
l-k3 mg/L 0.02 0.45 0.09
I-NO2 mg/L 0.10 <0.10 <0.10
-NO3 mg/L 0.10 1.03 0.24
'Piols mgiL 0.001 <0.001 <0.001
i mg/L 1 8 2
i mg/L 0.01 3.71 6.68
! mg/L 2 57 7
a mg/L 0.003 0.292 0.125
i mg/L 1 118 88

L = Method Detection Limit
; ent:

, ‘
q L

INC = Incomplete

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1.

APPROVAL: /@.—

Tel:(613)727-5692 Fax:(613)727-5222
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‘ REPORT OF ANALYSIS
|
:.nt: Golder Associates Ltd. Report Number: 2113792
Date: 2001-12-14
Date Submitted: 2001-11-21
\'l: Mr. Andrew Harwood
Project: 011-2877
P.O. Number: ’ 210282
Matrix: Surfacewater
LAB ID: 158943 158944
Sample Date: 2001-11-21 2001-11-21
l Sample ID: S6 S-7
PARAMETER UNITS MDL
7 mg/L 0.001 <0.001 <0.001
n mg/L 0.01 <0.01 <0.01
g’ mg/L 0.01 <0.01 0.01
! mg/L. 10 568 248
el P mg/L 0.01 0.09 0.85
/ mg/L 0.001 0.001 0.002
4 mg/L 0.01 <0.01 0.02
04 mg/L 0.03 0.14 0.03
L = Method Detection Limit INC = Incomplete
ment:
l APPROVAL: ﬁ
l 146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel(613)727-5692 Fax:(613)727-5222




ACCUTEST LABORATORIES LTD.
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REPORT OF ANALYSIS
\ilt: Golder Associates Ltd. Report Number: 2113793
Date: 2001-12-17
Date Submitted: 2001-11-21
|'er. Andrew Harwood
Project: 011-2877
I P.O. Number: 210281
Matrix: Groundwater
LAB ID: 158945 . 158946 158947 158948 158949
Sample Date: 2001-11-21 2001-11-21 2001-11-21 2001-11-21 2001-11-21
I Sample ID: S-8 S-9 S-10 S-11 S-12
l PARAMETER UNITS MDL
|inity as CaCO3 mg/L 5 145 14 390 157 315
oD mg/L 5 <5 <5 48 12 12
mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
|gl mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
mg/L 0.05 <0.05 <0.05 0.17 0.13 0.25
mg/L 0.01 0.02 <0.01 0.13 0.02 0.04
3 mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
mg/L 1 40 6 85 92 139
d mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
| mg/L 1 3 4 39 7 13
<I mg/L 0.0002 <(.0002 <0.0002 0.0089 0.0002 0.0002
r mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
mg/L 0.001 <0.001 0.001 <0.001 <0.001 0.002
1 mg/L 0.5 <0.5 <0.5 18.4 34 3.7
iSBolved Reactive Phosphorus mg/L 0.01 0.03 0.01 <0.01 <0.01 <0.01
e mg/L 0.01 <0.01 <0.01 32.7 <0.01 <0.01
ness as CaCO3 mg/L 1 154 23 274 308 438
mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Ig mg/L 1 13 2 15 19 22
1 mg/L 0.01 0.01 <0.01 7.61 0.49 1.08
! mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
li mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
I-NH3 mg/L 0.02 0.06 0.04 13.5 0.05 0.05
|02 mg/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10
I 3 mg/L 0.10 - <0.10 <0.10 <0.10 <0.10 0.84
'henols mg/L 0.001 <0.001 <0.001 0.006 <0.001 <0.001
: mg/L 1 2 <1 25 3 2
’ mgll | 0.01 9.52 5.35 7.83 2.47 2.56
) mg/L 2 5 3 33 9 20
ir mg/L 0.003 0.073 0.059 0.611 0.429 0.681

= Method Detection Limit
ment:

*
’

INC = Incomplete

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1

APPROV AL % %%

Tel:(613)727-5692 Fax:(613)727-5222
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ACCUTEST LABORATORIES LTD.
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REPORT OF ANALYSIS
ilt: Golder Associates Ltd. Report Number: 2113793
Date: 2001-12-17
Date Submitted: 2001-11-21
I'l Mr. Andrew Harwood
Project: 011-2877
l P.O. Number: 210281
Matrix: Groundwater
LAB ID: 158945 158946 158947 158948 158949
Sample Date: 2001-11-21 2001-11-21 2001-11-21 2001-11-21 2001-11-21
l Sampile ID: S-8 S-9 S-10 S-11 S-12
l PARAMETER UNITS MDL
mg/L 1 27 1 14 160 135
mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
mg/L 0.01 <0.01 <0.01 0.03 <0.01 <0.01
DS mg/L 10 240 52 488 448 604
mg/L 0.001 0.002 <0.001 0.002 <0.001 <0.001
l mgll | 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
04 mg/L 0.03 0.09 0.03 <0.03 <0.03 <0.03
= Method Detection Limit INC = Incomplete
iment: '
APPROVAL: PV

=

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222




ACCUTEST LABORATORIES LTD.
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REPORT OF ANALYSIS
t: Golder Associates Ltd. Report Number: 2113793
Date: 2001-12-17
Date Submitted: 2001-11-21
TI Mr. Andrew Harwood
Project: 011-2877
P.O. Number: 210281
_l Matrix: Groundwater
LAB ID: 158950 158951 158952
Sample Date: 2001-11-21 2001-11-21 2001-11-21
l Sample ID: S-13 S-14 S-15
PARAMETER UNITS MDL
*inity as CaCO3 mg/L 5 175 154 96
mg/L 5 22 26 <5
mg/L 0.0001 <0.0001 <0.0001 <0.0001
lg' mg/L 0.05 <0.05 <0.05 <0.05
mg/L 0.05 <0.05 0.07 <0.05
a mg/L 0.01 0.20 0.04 0.03
mg/L 0.002 <0.002 <0.002 <0.002
; mg/L 1 184 61 22
mg/L 0.0001 <0.0001 <0.0001 <0.0001
| mg/L 1 252 30 6
:' mg/L 0.0002 0.0002 0.0003 <0.0002
T mg/L 0.001 <0.001 <0.001 <0.001
u mg/L 0.001 <0.001 <0.001 <0.001
mg/L 0.5 7.7 9.6 2.4
igiblved Reactive Phosphorus mg/L 0.01 0.02 <0.01 0.15
e mg/L 0.01 0.01 0.20 <0.01
ardness as CaCO3 mg/L 1 703 222 96
’ mg/l | 0.001 <0.001 <0.001 <0.001
! mg/L 1 59 17 10
In mg/L 0.01 0.03 0.12 0.05
i mg/L 0.01 <0.01 <0.01 <0.01
il mg/L 0.001 <0.001 <0.01 <0.01
-NH3 mg/L 0.02 0.06 0.19 0.41
-NO2 mg/L 0.10 <0.10 <0.10 <0.10
;ts mgl | 0.10 <0.10 <0.10 <0.10
ols mg/L 0.001 <0.001 <0.001 <0.001
mg/L 1 3 1 2
i mg/L 0.01 6.58 5.42 7.26
’ mg/L 2 35 29 12
r mg/L 0.003 0.302 0.203 0.084
IDL = Method Detection Limit INC = incomplete

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222

l | APPROV AL: c/@,




ACCUTEST LABORATORIES LTD.
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REPORT OF ANALYSIS
:I.'nt: Golder Associates Ltd. Report Number: 2113793
Date: 2001-12-17
Date Submitted: 2001-11-21
.'l Mr. Andrew Harwood
Project: 011-2877
P.O. Number: 210281
_l Matrix: Groundwater
LAB ID: 158950 158951 158952
Sample Date: 2001-11-21 2001-11-21 2001-11-21
I Sample ID: S$-13 S-14 $-15
PARAMETER UNITS MDL
i mg/L 1 202 84 14
| mg/L 0.001 <0.001 <0.001 <0.001
n mg/L 0.01 <0.01 <0.01 <0.01
i mg/L 0.01 <0.01 <0.01 <0.01
mg/L 10 1150 388 168
mg/L 0.001 0.002 <0.001 <0.001
mg/L 0.001 <0.001 <0.01 <0.01
)II)4 mg/L 0.03 0.06 <0.03 045
1DL = Method Detection Limit INC = Incomplete
;gament:
l APPROV/AL: S

==

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222




| APPENDIX B-lV
WINTER MONITORING SESSION
NOTES:

Dry = SW2
Frozen = SW4
S-1= SW6 _
S-2 = SW6 duplicate
S-3=SW3
S-4 = SW5
S-5 = SW7
S-6 = SW8




ACCUTEST LABORATORIES LTD.

i
L

_REPORT.OF ANALYSIS
- AN
ilt: Golder Associates Ltd. Report Number: 2114991
; " Date: 2002-01-07
Date Submitted: 2001-12-13
I"Mr. Andrew Harwood
Project: 011-2877
. P.0. Number: 210282
Matrix: Surfacewater
: 163342 163343 163344 163345
-—2001-12-12 2001-12-12 2001-12-12 2001-12-12 2001-12-12
l Sample ID: S-1 §-2 S-3 sS4 S-5
' PARAMETER UNITS MDL
IN#inity as CaCO3 mg/L 5 248 247 132 131 71
oD mg/L 5 10 12 10 10 12
mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
m mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
mg/L 0.05 0.05 <0.05 <0.05 <0.05 <0.05
mg/L 0.01 0.04 0.04 0.04 0.04 0.05
3 mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
mg/L 1 98 100 50 48 29
d mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001
| mg/L 1 49 55 25 24 17
*ucﬁvity uS/cm 5 828 826 473 471 278
o mg/L 0.0002 0.0003 . 0.0003 <0.0002 <0.0002 0.0010
r mg/L 0.001 0.002 0.002 <0.001 <0.001 0.002
;I mg/L 0.001 0.002 0.002 <0.001 <0.001 0.002
| mg/L 0.5 3.2 3.3 3.1 3.1 3.3
e mg/L 0.01 0.34 0.35 0.28 0.19 3.15
|aminess as CaCO3 mg/L 1 331 332 207 198 122
' mg/L 0.001 <0.001 <0.001 <0.001 <0.001 0.001
19 mg/L 1 21 20 20 19 12
n mg/L 0.01 0.02 0.02 0.14 0.11 0.18
1' mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ji mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
I-NH3 mg/L 0.02 0.07 0.03 0.03 0.02 <0.02
40?2 mg/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10
|¥3 mg/L 0.10 2.85 2,98 0.95 0.94 1.53
‘henols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
: mg/L 1 5 5 1 1 1
;I mg/L 0.01 433 4.28 9.03 9.00 9.56
I mg/L 2 39 43 13 13 8
ir _mg/L 0.003 0.386 0.383 0.199 0.199 0.117
A = Method Detection Limit INC = incomplete
:'ment:
APPROVAL.: Pl P

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222
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146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222

IWiIht: Golder Associates Ltd. T e Report Number: 2114991
LIIEEG Date: 2002-01-07
Date Submitted: 2001-12-13
" Mr. Andrew Harwood (7
g Y Project: 011-2877

l by } P.O. Number: 210282

st AT/ Matrix: Surfacewater

- LABID: 163341 / 163342 163343 163344 163345

Sample Date: | 2001:12:12 2001-12-12 2001-12-12 2001-12-12 2001-12-12
. Sample.ID: | A S-2 s-3 sS4 S5
:r PARAMETER UNITS | MDL
; mg/L 1 98 94 72 72 37
1 mg/L 0.001 <0,001 <0.001 <0.001 <0.001 <0.001
; mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
! mg/L 0.01 0.01 <0.01 <0.01 <0.01 0.04
otal P mg/L 0.01 0.06 0.07 0.06 0.06 0.34
' mg/L 0.001 0.002 0.002 <0.001 <0.001 0.005
;.l mg/L 0.01 <0.01 <0.01 <0.01 <0.01 0.01
o4 mg/L 0.03 0.05 0.06 <0.03 <0.03 <0.03
'DS (COND - CALC) mg/L 5 538 537 307 306 181

= Method Detection Limit INC = Incomplete

#ment:
l APPROV AL: e av
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REPORT OF ANALYSIS
Illt: Golder Associates Ltd. Report Number: 2114991
Date: 2002-01-07
Date Submitted: 2001-12-13
1' Mr. Andrew Harwood
Project: 011-2877
. P.O. Number: 210282
Matrix: Surfacewater
LAB ID: 163346
Sample Date: 2001-12-12
l Sample ID: S-6
| l PARAMETER UNITS | MDL
B inity as CaCO3 mg/L 5 246
‘0D mg/L 5 12
) mg/L 0.0001 <0.0001
m mg/L 0.05 <0.05
‘ mg/L 0.05 <0.05
a mg/L 0.01 0.04
j mg/L 0.002 <0.002 /
; mg/L 1 105 A § Y- WP
d mg/L | 0.0001 | <0.0001 A
i mg/L 1 54 Vo
:*uctivity uS/cm 5 831
: - mg/L 0.0002 0.0002
o mg/L. 0.001 0.002
:I mg/l | 0.001 0.002
) mg/L 0.5 3.4
' mg/L 0.01 0.36
ness as CaCO3 mg/L 1 349
! mg/L 0.001 <0.001
1 mg/L 1 21
mg/L. 0.01 0.02
mg/L 0.01 <0.01
mg/L 0.01 <0.01
mg/L 0.02 <0.02
mg/L 0.10 <0.10
mg/L 0.10 2.98
mg/L 0.001 <0.001
mg/L 1 5
mg/L 0.01 427
mg/L 2 39
mg/L 0.003 0.383

INC = Incomplete

APPROV/AL: ﬁ%y

146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-5692 Fax:(613)727-5222
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—7~..REPORT OF ANALYSIS

lilt: Golder Associates Ltd. ' S Report Number: 24114991
o o Date: 2002-01-07
Date Submitted: 2001-12-13
T'Mr. Andrew Harwood
Project: 011-2877
l P.O. Number: 210282
Matrix: Surfacewater
"‘ 163346
2001-12-12

l Sample ID: $-6
l PARAMETER UNITS MDL

mg/L 1 94
| mg/L 0.001 <0.001

mg/L 0.01 <0.01
ir! mg/L 0.01 0.01
ofal P mg/L 0.01 0.05

mg/L 0.001 0.002
l mg/L 0.01 <0.01
D4 mg/L 0.03 0.06
DS (COND - CALC) mg/L 5 540
AQL = Method Detection Limit INC = Incomplete
)iment:
I APPROVAL: A

l 146 Colonnade Road, Unit 8, Nepean, Ontario, K2E 7Y1 Tel:(613)727-56692 Fax:(613)727-5222
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March 2002 011-2825
I Hvorslev Calculation
(for Hydraulic Conductivity from Rising Head Tests)
l Well Name = BHO1-8A (deep) Hvorslev Formula: K = [ 2 In(L/R) V[ 2LT, ]
Initial WL (Ho) = 219m (Static)
Radius of pipe (r) = 0.025m (2 inch diameter)
Radius of hole (R) = 0.102 m (8 inch diameter)
Length of screen (L) = 1.830 m (5 feet)
H-H, = 3.800m
Lag time (T,) = 345 sec (time at (H-h)/(H-H,) = 0.37 on graph)
Hydraulic Cond.(K) = 1.48E-06 m/s
1.48E-04 cnv/s
Time (sec) WL (m) H-h (m) (H-h)/(H-H,)
I 0 599 3.80 1.00
! 10 5.83 3.64 0.96
20 573 354 0.93 100 Huorsiey Log Time Graph (T)
30 5.63 3.44 09
40 5.53 3.34 0.88
50 5.44 3.25 0.86
60 5.37 3.18 0.84 —— N
70 5.23 3.04 0.80
80 5.16 297 0.78
90 5.06 2.87 0.76 g ..
100 498 279 073 0.10
. 110 4.92 273 0.72 ;,
120 4.84 265 0.70 *—
150 463 244 0.84 PN
180 4.43 224 0.59
l' 210 424 2.05 0.54 * o
240 4.07 1.88 0.49
300 3.80 1.61 0.42 001 L 2 .
m gg.sl :?; ggf 0 500 1000 1500 2000 2500 3000 3500 4000
' 480 320 1.01 027 Time (sec)
540 3.07 0.88 023
600 2.96 0.77 020
720 2.78 0.59 0.16
840 2.65 0.48 0.12
1 960 2.54 0.35 0.09
1080 2.47 0.28 0.07
1200 2.42 0.23 0.06
1500 2.34 0.15 0.04
l 1800 229 0.10 0.03
2100 227 0.08 0.02
2700 224 0.05 0.01
3300 223 0.04 0.01
l 3960 222 0.03 0.01
|
P red by: MAV
l Cﬁed :: JO ) Golder Assoclates




March 2002 011-2825
I Hvorslev Calculation
(for Hydraulic Conductivity from Rising Head Tests)
l Well Name = BH01-8B (shallow) Hvorslev Formula: K = { ?In(L/R) ¥ [ 2LT, ]
Initial WL (Ho) = 224m (Static)
Radius of pipe (1) = 0.016 m (1.25 inch diameter)
Radius of hole (R) = 0.102m (8 inch diameter)
l Length of screen (L) = 1.830 m (5 feet)
H-Hy = 1.360 m
Lag time (T,) = 1380 sec (time at (H-h)/(H-H,) = 0.37 on graph)
Hydraulic Cond.(K) = 1.44E-07 m/s
1.44E-05 cn/s
Time (sec) WL (m) H-h (m) (H-h)/(H-H,)
l 0 3.60 1.36 1.00
10 352 1.28 0.94
20 3.44 1.20 0.88 1.00. . Hvorsiev Lag Time Graph (T.)
30 3.39 1.15 0.85 i
) 40 3.33 1.00 0.80 !
50 3.27 1.03 0.76
60 3.23 0.99 0.73 ra R
' 70 3.7 0.93 0.68 ®
80 3.12 0.88 0.65
% 3.09 0.85 0.63 g 4
I 100 3.06 0.82 0.60 ; 0.10
110 3.03 0.79 0.58 z
120 3.02 0.78 0.57
150 3.01 0.77 0.57
180 3.00 0.76 0.56
' 210 2.99 0.75 0.55
240 2.98 0.74 0.54
300 297 073 0.54 oot
42368 :gg g;g g:? 0 500 1000 1500 2000 2500 3000 3500 4000
l 480 293 0.69 0.51 Time (sec)
540 292 0.68 0.50
600 291 0.67 0.49
720 2.88 0.64 0.47
840 2.86 0.62 0.46
960 2.84 0.60 0.44
1080 2.82 0.58 0.43
1200 2.79 0.55 0.40
1500 2.72 0.48 0.35
1800 2,66 0.42 0.31
2400 255 0.31 0.23
3000 2.45 0.21 0.15
3600 2.30 0.06 0.04
l 4200 225 0.01 0.01
Prepared by: MAV
l Checked by: JO Golder Associates




APPENDIX D

RESULTS OF FIELD AND LABORATORY
CHEMICAL AND PHYSICAL ANALYSES
(NOVEMBER 1996 TO DECEMBER 2001)




l March 2002 011-2877
l LIST OF ABBREVIATIONS
The abbreviations commonly employed on the “Chemical and Physical Analyses Data Sheets”, on
the figures, in the tables and in the text of the report as related to the water quality monitoring
programs are as follows:
l ODWS/O Ontario Drinking Water Standards / Objective (Ministry of the Environment,
2001)
PWQO Provincial Water Quality Objective (Ministry of the Environment, 1994b)
l (Includes Interim PWQO also)
N nitrogen
l P phosphorus
CaCO; calcium carbonate
I C degrees Celsius
microS/cm microsiemens per centimetre
NTU Nephelometric Turbidity Unit
l TCU True Colour Unit
mL millilitre
mg/L milligrams per litre
l ppm parts per million
COND. conductivity
DIS. OXYGEN dissolved oxygen
TKN total Kjeldahl nitrogen
BOD biochemical oxygen demand
COD chemical oxygen demand
l DOC dissolved organic carbon
TOC total organic carbon
TS total solids
I TSS total suspended solids
TDS total dissolved solids
l f (Alk) PWQO related to alkalinity of surface water
f (Hardness) PWQO related to hardness of surface water
f (Temp) PWQO related to temperature of surface water
I f (pH,Temp) PWQO related to pH and temperature of surface water
: f (pH) PWQO related to pH of surface water
I * See Ministry of Environment and Energy (2001) for narrative guideline
l Golder Associates



Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: BH96-1 Sheet: 1
Date Sampled: 19-Nov-1996  12-May-1999  14-Oct-1999 09-Aug-2000  29-Nov-2000
Parameter QDWS/O
Alkalinity (CaCO3) 30-500 250 226 253 244 241
Aluminum 0.1 0.300 <0.030 0.090 0.130 0.330
Ammonia (as N) 0.04 <0.02 <0.02 0.05 0.03
Barium 1 0.072 0.060 NA 0.070 0.050
Beryllium <0.001 <0.010 <0.010 <0.002 <0.002
Bicarbonate 250.00
Boron 5 0.310 0.220 NA 0.250 0.290
Bromide 0.12
Cadmium 0.005 <0.00200 <0.00500 <0.00500 <0.00010 <0.00010
Calcium 110.0 128.0 145.0 120.0 122.0
Carbonate - <1.00
Chiloride 250 9.9 4.0 5.0 29.0 19.0
Chromium 0.05 <0.004 <0.010 <0.010 <0.010 <0.010
Cobalt <0.0100 <0.0100 <0.0100 0.0005 0.0008
CcoD 1 11 15 <4
Colour (TCU) 5 4
Conductivity (uS/cm) 790 350 490 723 870
Copper 1 <0.0060 <0.0050 <0.0050 <0.0100 0.0030
5 3.6 46 34 3.8
Fluoride 15 0.08
Hardness (CaCO3) 80-100 350 414 486 378 404
Iron 0.3 0.32 <0.01 0.11 0.1 0.40
Lead 0.01 <0.0200 <0.0020 <0.0020 <0.0010 <0.0010
Magnesium 22.00 23.00 30.00 19.00 24.00
Manganese 0.05 3.300 0.370 4.560 0.280 1.860
Molybdenum <0.010 <0.010 <0.010 <0.010 <0.010
Nickel <0.010 <0.010 <0.010 <0.010 <0.010
Nitrate (as N) 10 <0.05 0.23 <0.10 <0.10 <0.10
Nitrite (as N) 1 <0.05 <0.10 <0.10 <0.10 <0.10
pH (pH units) 6.5-8.5 7.1 7.2 6.8 7.4 6.2
Phenols <0.001 <0.001 <0.001 0.010
Phosphate (as P) <0.10 <0.03 0.03 0.02 <0.03
Phosphorus <0.06
Phosphorus (dissolved reactive)
Phosphorus (total) 0.80 1.48 0.83 214
Potassium 49 7.0 3.0 8.0 3.0
Silicon 4.20 2.30 3.60 2.96 3.66
Silver <0.0100 <0.0100 <0.0100 <0.0001 <0.0001
Sodium 200 15.0 11.0 14.0 12.0 12.0
Strontium 0.750 0.610 0.974 0.653 0.807
Sulphate 500 170.0 179.0 258.0 138.0 186.0
Sulphur 50 55 79 51 186
TDS 500 - 481 444 672 464 568
Temperature (C) 15 8.5 4.5 9.8 8.1
Thallium <0.06000 <0.20000 <0.50000 <0.00100 <0.00100
Tin <0.050 <0.050 <0.010 <0.010
Titanium 0.018 <0.010 <0.010 <0.010 0.010
TOC 5
Turbidity (NTU) 1 29
Vanadium <0.0050 <0.0100 <0.0100 <0.0100 0.0010
Zinc 5 0.010 <0.010 0.260 <0.010 <0.010
Zirconium <0.01

All values reported in mg/L unless otherwise noted.



Golder Associates
l CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS
Sample Source: BH96-1 Sheet: 2
. Date Sampled: 27-Jun-2001 21-Nov-2001
Parameter ODWS/Q
l Alkalinity (CaCO3) 30-500 204 157
Aluminum 01 <0.050 <0.050
Ammonia (as N) 0.05 0.05
Barium 1 0.050 0.020
Beryllium <0.002 <0.002
Bicarbonate
Boron 5 0.200 0.130
Bromide
Cadmium 0.005 <0.00010 <0.00010
Calcium 116.0 92.0
Carbonate
Chloride 250 10.0 7.0
Chromium 0.05 0.002 <0.001
' Cobalt 0.0003 0.0002
CcoD 16 12
Colour (TCU) 5
Conductivity (uS/cm) 1200 442
Copper 1 <0.0010 <0.0010
DOC 5 3.1 3.4
Fluoride 1.5
Hardness (CaCO3) 80-100 ar2 308
Iron 0.3 0.03 <0.01
l Lead 0.01 <0.0010 <0.0010
Magnesium 20.00 19.00
Manganese 0.05 0.130 0.490
Molybdenum <0.010 <0.010
Nickel <0.010 <0.010
Nitrate (as N) 10 <0.10 <0.10
Nitrite (as N) 1 <0.10 <0.10
pH (pH units) 6.5-8.5 7.3 6.6
Phenols 0.003 <0.001
l Phosphate (as P) 0.04 <0.03
Phosphorus
Phosphorus (dissolved reactive) <0.01
Phosphorus (total) 0.33
Potassium 5.0 3.0
Silicon 282 247
Silver 0.0010 <0.0001
Sodium 200 11.0 9.0
Strontium 0.663 0.429
Sulphate 500 170.0 160.0
Sulphur
TDS 500 480 448
Temperature (C) 15 10.0 7.2
l Thallium <0.00100 <0.00100
Tin <0.010 <0.010
Titanium <0.010 <0.010
TOC
Turbidity (NTU) 1
Vanadium <0.0010 <0.0010
Zinc 5 <0.010 <0.010
Zirconium
All values reported in mg/L unless otherwise noted.




Sample Source: BH96-2

Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium
Beryllium
Bicarbonate
Boron

Bromide
Cadmium
Calcium
Carbonate
Chioride
Chromium
Cobalt

CcOD

Colour (TCU)
Conductivity (uS/cm)
Copper

DOC

Fluoride
Hardness (CaCOB3)
iron

Lead
Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus
Phosphorus (total)
Potassium
Silicon

Silver

Sodium
Strontium
Sulphate
Sulphur

TDS
Temperature (C)
Thallium

Tin

Titanium

TOC

Turbidity (NTU)
Vanadium

Zinc

Zirconium

All values reported in mg/L. unless otherwise noted.

30-500
0.1

0.005

0.05

6.5-8.5

200
500

15

Golder Associates

19-Nov-1996

190
0.045
0.13
0.042
<0.001
190.00
0.130
<0.10
<0.00200
59.0
<1.00
5.1
<0.004
<0.0100

<0.0060

0.07
200
0.11
<0.0200
13.00
0.220
<0.010
<0.010
0.81
<0.05
7.1

<0.10
<0.06

21

4.50
<0.0100
13.0
0.480
55.0

19

259

<0.06000
<0.050
<0.010

33
<0.0050
0.019
<0.01

12-May-1999

<0.030
0.03
0.040
<0.010

0.120

<0.00500
84.0

3.0
<0.010
<0.0100

325
<0.0050
3.5

<0.01
<0.0020
29.00
3.540
<0.010
<0.010
0.50
<0.10
71
<0.001
0.06

4.62
2.0
5.80
<0.0100
4.0
0.598
34.0

12

8.0
<0.20000
<0.050
<0.010

<0.0100
<0.010

14-Oct-1999

244
0.280
<0.02
NA
<0.010

NA

<0.00500
69.0

4.0
<0.010
<0.0100
11

310
<0.0050
2.8

259
0.23
<0.0020
21.00
1.650
<0.010
<0.010
0.66
<0.10
6.5
<0.001
0.03

213
1.0
6.30
<0.0100
5.0
0.648
34.0

10

312

4.0
<0.50000

<0.010

<0.0100
0.360

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

09-Aug-2000

269
0.220
0.03
0.040
<0.002

0.140

0.00020
78.0

3.0
<0.010
0.0006
15

520
0.0200
2.8

286
0.17
<0.0010
22.00
2.720
<0.010
<0.010
0.19
<0.10
7.7
<0.001
0.04

270
1.0
7.1
<0.0001
4.0
0.656
36.0

15

11.6
<0.00100
<0.010
<0.010

<0.0100
<0.010

Sheet: 1
29-Nov-2000

177
0.720
<0.02
0.040
<0.002

0.110

0.00010
45.0

1.0
<0.010
0.0005
<4

0.0040
25

162
0.87
<0.0010
12.00
1.510
<0.010
<0.010
<0.10
<0.10
6.3
<0.001
0.03

17.20
1.0
7.46
<0.0001
4.0
0.463
16.0

16

176

9.0
<0.00100
<0.010
0.030

0.0030
<0.010




Golder Associates
I CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS
Sample Source: BH96-2 Sheet: 2
l Date Sampled: 27-Jun-2001 21-Nov-2001
Parameter ODWS/O
. Alkalinity (CaCO3) 30-500 DRY DRY
Aluminum 0.1
Ammonia (as N)
Barium 1
Beryllium
Bicarbonate
Boron 5
Bromide
Cadmium 0.005
Calcium
Carbonate
Chiloride 250
Chromium 0.05
l Cobalt
CcoD
Colour (TCU) 5
Conductivity (uS/cm)
Copper 1
DOC 5
Fluoride 1.5
Hardness (CaCO3) 80-100
Iron 0.3
l Lead 0.01
Magnesium
Manganese 0.05
Molybdenum
Nickel
Nitrate (as N) 10
Nitrite (as N) 1
pH (pH units) 6.5-8.5
Phenols
l Phosphate (as P)
Phosphorus
Phosphorus (total)
Potassium
Silicon
Silver
Sodium 200
Strontium
Sulphate 500
Sulphur
TDS 500
Temperature (C) 15
Thallium
l Tin
Titanium
TOC
Turbidity (NTU) 1
Vanadium
Zinc 5
Zirconium
l All values reported in mg/L unless otherwise noted.




Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: BH96-3 Sheet: 1
Date Sampled: 19-Nov-1996  12-May-1899  14-Oct-1999 09-Aug-2000  29-Nov-2000
Parameter ODWS/O

Alkalinity (CaCOB3) 30-500 160 382 311 397 288
Aluminum 0.1 0.290 <0.030 0.070 0.160 0.240
Ammonia (as N) 0.06 0.03 <0.02 0.03 0.02
Barium 1 0.033 0.030 NA 0.070 0.050
Beryllium <0.001 0.010 <0.010 <0.002 <0.002
Bicarbonate 160.00

Boron 5 0.330 0.5630 NA 0.460 0.400
Bromide 0.22 .

Cadmium 0.005 <0.00200 <0.00500 <0.00500 0.00020 0.00010
Calcium 140.0 137.0 204.0 214.0 143.0
Carbonate <1.00

Chloride 250 86.0 14.0 24,0 33.0 13.0
Chromium 0.05 <0.004 <0.010 <0.010 <0.010 <0.010
Cobalt <0.0100 <0.0100 <0.0100 0.0008 0.0006
coD 9 11 18 8
Colour (TCU) 5 8

Conductivity (uS/cm) 1100 450 540 1210 980
Copper 1 <0.0060 <0.0050 <0.0050 0.0100 0.0030
DOC 5 4.9 4.4 45 34
Fluoride 1.5 0.06

Hardness (CaCO3) 80-100 470 466 666 687 460
Iron 0.3 0.35 <0.01 0.07 0.20 0.31
Lead 0.01 <0.0200 <0.0020 <0.0020 <0.0010 <0.0010
Magnesium 30.00 30.00 38.00 37.00 25.00
Manganese 0.05 1.300 2.020 1.930 1.620 1.270
Molybdenum <0.010 <0.010 <0.010 <0.010 <0.010
Nickel 0.011 <0.010 <0.010 <0.010 <0.010
Nitrate (as N) 10 0.14 0.36 0.20 0.56 <0.10
Nitrite (as N) 1 <0.05 <0.10 <0.10 <0.10 <0.10
pH (pH units) 6.5-8.5 6.9 7.3 71 76 6.3
Phenols 0.002 <0.001 <0.001 <0.001
Phosphate (as P) <0.10 <0.03 0.03 0.03 <0.03
Phosphorus <0.06

Phosphorus (dissolved reactive)

Phosphorus (total) 474 413 284 19.60
Potassium 24 2.0 2.0 20 20
Silicon 5.50 2.30 2.90 3.59 3.33
Silver <0.0100 <0.0100 <0.0100 <0.0001 <0.0001
Sodium 200 40.0 26.0 25.0 220 28.0
Strontium 1.000 1.070 1.550 1.380 0.981
Sulphate 500 310.0 111.0 359.0 278.0 227.0
Sulphur 99 27 106 101 227
TDS 500 707 608 868 872 656
Temperature (C) 15 8.5 25 108 9.2
Thallium <0.06000 <0.20000 <0.50000 <0.00100 <0.00100
Tin <0.050 <0.050 <0.010 <0.010
Titanium 0.027 <0.010 <0.010 <0.010 0.010
TOC 9

Turbidity (NTU) 1 3.8

Vanadium <0.0050 <0.0100 <0.0100 <0.0100 0.0020
Zinc 5 0.008 <0.010 0.380 <0.010 <0.010
Zirconium <0.01

All values reported in mg/L unless otherwise noted.



Golder Associates

l CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS
Sample Source: BH96-3 Sheet: 2

I Date Sampled: 27-Jun-2001 21-Nov-2001
Parameter QODWS/O

l Alkalinity (CaCO3) 30-500 371 315
Aluminum 0.1 <0.050 <0.050
Ammonia (as N) <0.02 0.05
Barium 1 0.040 0.040

I Beryllium <0.002 <0.002
Bicarbonate
Boron 5 0.420 0.250
Bromide
Cadmium 0.005 <0.00010 <0.00010
Calcium 158.0 139.0
Carbonate
Chioride 250 13.0 13.0
Chromium 0.05 0.004 <0.001

I Cobalt 0.0003 0.0002
CcoD 22 12
Colour (TCU) 5
Conductivity (uS/cm) 873 607

‘ Copper 1 <0.0010 0.0020
DOC 5 2.4 37
Fluoride 1.5
Hardness (CaCO3) 80-100 510 438
Iron 03 0.01 <0.01

' Lead 0.01 <0.0010 <0.0010
Magnesium 28.00 22.00
Manganese 0.05 0.580 1.080
Molybdenum <0.010 <0.010

l Nickel <0.010 <0.010
Nitrate (as N) 10 0.10 0.84
Nitrite (as N) 1 <0.10 <0.10
pH (pH units) 6.5-8.5 7.0 6.5
Phenols 0.002 <0.001
Phosphate (as P) 0.04 <0.03
Phosphorus
Phosphorus (dissolved reactive) <0.01
Phosphorus (total) 0.37

l Potassium 1.0 2.0
Silicon 3.00 2.56
Silver 0.0010 <0.0001
Sodium 200 18.0 20.0
Strontium 0.882 0.681
Sulphate 500 143.0 135.0
Sulphur
TDS 500 588 604
Temperature (C) 15 10.0 8.6

' Thallium <0.00100 <0.00100
Tin <0.010 <0.010
Titanium <0.010 <0.010
TOC
Turbidity (NTU) 1
Vanadium 0.0020 <0.0010
Zinc 5 <0.010 <0.010
Zirconium

' All values reported in mg/L unless otherwise noted.




Sampie Source: BH96-3

Date Sampled:

Parameter

1,1,2-Tetrachloroethane
1,1-Trichloroethane
1,2,2-Tetrachloroethane
1,2-Trichloroethane
1-Dichloroethane
1-Dichloroethylene
2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Bromodichloromethane
Bromoform
Bromomethane
¢-1,3-Dichloropropylene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chioromethane
cis-1,2-Dichloroethylene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
t-1,2-Dichloroethylene
t-1,3-Dichloropropylene
Tetrachloroethylene
Toluene
Trichloroethylene
Trichlorofluoromethane
Vinyl Chioride
Xylene-m/p

Xylene-o

1,
11
1,
11
11
1,
1;

Golder Associates
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14
200

24
50

Sheet: 1
09-Aug-2000

<0.60
<0.40
<0.60
<0.40
<0.40
<0.5000
<1.00
<1.00
<0.700
<0.70
<0.30
<1.00
<1.000
<0.5000
<0.300
<0.400
<0.500
<0.20
<0.900
<0.200
<1.0
<0.50
<1.000
<0.40
<0.30
<0.5000
<4.00
<0.50
<0.4000
<0.20
<0.30
<0.5000
<0.30
<0.50
<0.500
<0.5000

- <0.5000

All VOC's reported in pg/L. All other values reported in mg/L unless otherwise noted.



CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: BH96-4
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium
Bicarbonate
Boron

Bromide
Cadmium
Calcium
Carbonate
Chiloride
Chromium
Cobalt

CcOoD

Colour (TCU)
Conductivity (uS/cm})
Copper

DOC

Fluoride
Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus
Phosphorus (dissolved reactive)
Phosphorus (total)
Potassium
Silicon

Silver

Sodium
Strontium
Sulphate
Sulphur

TDS
Temperature (C)
Thallium

Tin

Titanium

TOC

Turbidity (NTU)
Vanadium

Zinc

Zirconium

All values reported in mg/L unless otherwise noted.

30-500
0.1

0.005

250
0.05

6.5-8.5

200
500
500

Golder Associates

19-Nov-1996 12-May-1999
160 163
0.530 <0.030
0.08 0.03
0.041 0.030
<0.001 <0.010
150.00
<0.010 <0.010
<0.10
<0.00200 <0.00500
42.0 48.0
<1.00
1.8 2.0
<0.004 <0.010
<0.0100 <0.0100
<3
18
320 285
<0.0060 <0.0050
1.8
0.10
160 177
0.51 <0.01
<0.0200 <0.0020
13.00 14.00
0.016 0.010
<0.010 <0.010
<0.010 <0.010
<0.05 <0.10
<0.05 <0.10
7.8 6.9
<0.001
<0.10 0.18
<0.06
0.22
20 3.0
11.00 9.70
<0.0100 <0.0100
79 7.0
0.110 0.093
26.0 24.0
9 8
186 184
7.0
<0.06000 <0.20000
<0.050 <0.050
0.030 <0.010
5
690.0
<0.0050 <0.0100
<0.005 <0.010
<0.01

14-Oct-1999

142
3.560
0.07
NA
<0.010

NA

<0.00500
39.0

2.0
<0.010
<0.0100
11

210
<0.0050
22

151
231
<0.0020
13.00
0.070
<0.010
<0.010
<0.10
<0.10
7.7
<0.001
0.15

4.51
2.0
13.70
<0.0100
6.0
0.121
25.0

196

5.0
<0.50000
0.010

<0.0100
0.020

09-Aug-2000

158
0.360
0.06
0.040
<0.002

<0.010

<0.00010
440

1.0
<0.010
0.0007
10

307
<0.0100
1.7

168
0.35
<0.0010
14.00
0.030
<0.010
<0.010
<0.10
<0.10
7.2
<0.001
0.11

31.70
20
12.60
<0.0001
6.0
0.103
240

10

236
114
<0.00100
<0.010
0.010

<0.0100
<0.010

Sheet: 1
29-Nov-2000

143
0.300
0.04
0.040
<0.002

<0.010

<0.00010
40.0

20
<0.010
0.0005
<4

3
0.0020
21

145
0.35
<0.0010
11.00
0.020
<0.010
<0.010
<0.10
<0.10
7.1
<0.001
0.23

1.23
20
12.40
<0.0001
6.0
0.100
25.0

25

172

8.6
<0.00100
<0.010
0.010

0.0030
<0.010
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Sample Source: BH96-4 Sheet: 2

Bl D IS N I AR N . e

Date Sampled:

Parameter ODWS/O
Alkalinity (CaCOB3) 30-500
Aluminum 0.1
Ammonia (as N)

Barium 1
Beryllium

Bicarbonate

Boron 5
Bromide

Cadmium 0.005
Calcium

Carbonate

Chioride 250
Chromium 0.05
Cobalt

COoD

Colour (TCU) 5
Conductivity (uS/cm)

Copper 1
DOC 5
Fluoride 15
Hardness (CaCO3) 80-100
iron 0.3
Lead 0.01
Magnesium

Manganese 0.05
Molybdenum

Nickel

Nitrate (as N) 10
Nitrite (as N) 1
pH (pH units) 6.5-8.5
Phenols

Phosphate (as P)

Phosphorus

Phosphorus (dissolved reactive)
Phosphorus (total)

Potassium

Silicon

Silver

Sodium 200
Strontium

Sulphate 500
Sulphur

TDS 500
Temperature (C) 15
Thallium

Tin

Titanium

TOC

Turbidity (NTU) 1
Vanadium

Zinc 5
Zirconium

All values reported in mg/L unless otherwise noted.

27-Jun-2001 21-Nov-2001
146 145
<0.050 <0.050
0.11 0.06
0.030 0.020
<0.002 <0.002
<0.010 <0.050
<0.00010 <0.00010
41.0 40.0
3.0 3.0
0.005 <0.001
0.0002 <0.0002
14 <5
NV 245
<0.0010 <0.0010
1.7 <0.5
156 154
<0.01 <0.01
<0.0010 <0.0010
13.00 13.00
<0.010 0.010
<0.010 <0.010
<0.010 <0.010
<0.10 <0.10
<0.10 <0.10
8.1 7.6
<0.001 <0.001
0.26 0.09
0.03
0.37 0.50
2.0 20
11.20 9.52
0.0010 <0.0001
5.0 5.0
0.101 0.073
22.0 27.0
228 240
10.5 6.8
<0.00100 <0.00100
<0.010 <0.010
<0.010 <0.010
0.0030 0.0020
<0.010 <0.010



Sample Source: BH96-4
Date Sampled:
Parameter

,1,2-Tetrachloroethane
,1-Trichloroethane
,2,2-Tetrachloroethane
,2-Trichloroethane
-Dichloroethane
-Dichloroethylene
-Dibromoethane
,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Bromodichloromethane
Bromoform
Bromomethane
c-1,3-Dichloropropylene
Carbon Tetrachloride
Chiorobenzene
Chloroethane
Chloroform
Chiloromethane
cis-1,2-Dichloroethyiene
Dibromochloromethane
Ethylbenzene
Methylene Chioride
Styrene
t-1,2-Dichloroethylene
t-1,3-Dichloropropylene
Tetrachloroethylene
Toluene
Trichloroethylene
Trichlorofluoromethane
Vinyl Chloride
Xylene-m/p
Xylene-o

[ T QT QR G G e g Y
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200

24
50

Sheet: 1
09-Aug-2000

<0.60
<0.40
<0.60
<0.40
<0.40
<0.5000
<1.00
<1.00
<0.700
<0.70
<0.30
<1.00
<1.000
<0.5000
<0.300
<0.400
<0.500
<0.20
<0.900
<0.200
<1.0
<0.50
<1.000
<0.40
<0.30
<0.5000
<4.00
<0.50
<0.4000
<0.20
<0.30
<0.5000
<0.30
<0.50
<0.500
<0.5000
<0.5000

All VOC's reported in pg/L. Ali other values reported in mg/L unless otherwise noted.
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Sample Source: BH99-5 Sheet: 1
Date Sampled: 12-May-1999  14-Oct-1999 09-Aug-2000  29-Nov-2000  27-Jun-2001
Parameter ODWS/Q

Alkalinity (CaCO3) 30-500 140 141 155 130 147
Aluminum 0.1 <0.030 0.830 0.050 0.120 <0.050
Ammonia (as N) 0.04 <0.02 0.03 <0.02 0.07
Barium 1 0.060 NA 0.160 0.210 0.240
Beryllium <0.010 <0.010 <0.002 <0.002 <0.002
Boron 5 0.020 NA 0.040 0.040 0.030
Cadmium 0.005 <0.00500 <0.00500 <0.00010 <0.00010 <0.00010
Calcium 63.0 71.0 117.0 114.0 165.0
Chiloride 250 43.0 79.0 149.0 195.0 232.0
Chromium 0.05 <0.010 <0.010 <0.010 <0.010 <0.001
Cobalt <0.0100 <0.0100 0.0006 0.0004 0.0003
COoD 14 8 10 <4 22
Conductivity (uS/cm) 250 350 970 1100 1260
Copper 1 <0.0050 <0.0050 <0.0100 0.0010 <0.0010
DOC 5 2.1 1.8 0.9 1.3 1.9
Hardness (CaCO3) 80-100 240 272 441 433 606

Iron 0.3 <0.01 0.51 0.11 0.10 0.05
Lead 0.01 <0.0020 <0.0020 <0.0010 <0.0010 <0.0010
Magnesium 20.00 23.00 36.00 36.00 47.00
Manganese 0.05 <0.010 <0.010 0.020 0.020 0.030
Molybdenum <0.010 <0.010 <0.010 <0.010 <0.010
Nickel <0.010 <0.010 <0.010 <0.010 <0.010
Nitrate (as N) 10 0.24 0.13 <0.10 <0.10 <0.10
Nitrite (as N) 1 0.1 <0.10 <0.10 <0.10 <0.10
pH (pH units) 6.5-8.5 7.6 75 7.6 6.9 7.3
Phenols <0.001 <0.001 <0.001 <0.001 0.001
Phosphate (as P) 0.12 0.09 0.06 0.06 0.04
Phosphorus (dissolved reactive)

Phosphorus (total) 3.29 2.19 0.54 0.80 0.11
Potassium 2.0 2.0 20 3.0 2.0
Silicon 6.70 8.80 8.45 8.43 763
Silver <0.0100 <0.0100 <0.0001 <0.0001 0.0010
Sodium 200 14.0 20.0 26.0 26.0 30.0
Strontium <0.007 0.184 0.246 0.299 0.353
Sulphate 500 72.0 82.0 122.0 128.0 161.0
Sulphur 21 26 44 128

TDS 500 312 396 728 716 780
Temperature (C) 15 6.0 1.0 12.2 7.0 10.0
Thallium <0.20000 <0.50000 <0.00100 <0.00100 <0.00100
Tin <0.050 <0.010 <0.010 <0.010
Titanium <0.010 <0.010 <0.010 <0.010 <0.010
Vanadium <0.0100 <0.0100 <0.0100 0.0040 0.0020
Zinc 5 0.010 0.070 <0.010 <0.010 <0.010

All values reported in mg/L unless otherwise noted.




Sample Source: BH99-5
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chioride
Chromium

Cobalit

CcOoD

Conductivity (uS/cm)
Copper

DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)

Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

30-500
0.1

0.005

250
0.05

80-100
0.3
0.01

0.05

10
6.5-8.5

Phosphorus (dissolved reactive)

Phosphorus (total)
Potassium
Silicon

Silver

Sodium
Strontium
Sulphate
Sulphur

TDS
Temperature (C)
Thallium

Tin

Titanium
Vanadium

Zinc

All values reported in mg/L unless otherwise noted.

200
500

500
15

Sheet: 2
21-Nov-2001

175

0.06
0.200
<0.002
<0.050
<0.00010
184.0
252.0
<0.001
0.0002

1580
<0.0010
7.7

703

0.01
<0.0010
59.00
0.030
<0.010
<0.001
<0.10
<0.10
7.6
<0.001
0.06
0.02

3.0
6.58
<0.0001
35.0
0.302
202.0

1150

8.0
<0.00100
<0.010
<0.010
0.0020
<0.001



CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: BH99-6
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium
Calcium

Chloride
Chromium

Cobalt

coD

Conductivity (uS/cm)
Copper

DOC

Hardness (CaCO3)
fron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (dissolved reactive)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Suiphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Vanadium

Zinc

All values reported in mg/L unless otherwise noted.

30-500
0.1

0.005

250
0.05

80-100
0.01
0.05

10
6.5-8.5

200
500

500
15

Golder Associates

12-May-1999  14-Oct-1999
589 507
0.100 0.100
22.90 22.00
0.240 NA
<0.010 <0.010
0.280 NA
<0.00500 <0.00500
139.0 103.0
62.0 49.0
<0.010 <0.010
<0.0100 <0.0100
98 100
560 590
<0.0050 <0.0050
375 20.3
446 335
65.60 50.20
<0.0020 <0.0020
24.00 19.00
15.100 13.600
<0.010 <0.010
<0.010 <0.010
<0.10 <0.10
<0.10 <0.10
7.6 6.4
0.015 0.012
0.21 <0.01
255 0.49
26.0 16.0
7.90 9.10
0.0200 <0.0100
55.0 45.0
1.160 1.320
12.0 4.0

6 <1

728 628

9.0 5.0
<0.20000 <0.50000
<0.050

<0.010 <0.010
<0.0100 <0.0100
0.010 0.330

09-Aug-2000

452
0.100
17.80
0.240
<0.002
0.220
<0.00010
114.0
88.0
<0.010
0.0153
75

1340
<0.0100
222

56.20
<0.0010
24.00
14.800
<0.010
<0.010
<0.10
<0.10
7.3
0.007
<0.03

0.45
27.0
10.50
<0.0001
57.0
1.090
39.0

18

688
10.7
<0.00100
<0.010
<0.010
0.0100
<0.010

29-Nov-2000

457
0.100
19.40
0.210
<0.002
0.250
<0.00010
90.0
36.0
<0.010
0.0173

1080
0.0020
234
287
39.00
<0.0010
15.00
11.600
<0.010
<0.010
<0.10
<0.10
5.9
0.010
0.05

0.55
28.0
9.85
<0.0001
37.0
0.913
7.0

528

9.9
<0.00100
<0.010
<0.010
0.0060
<0.010

Sheet: 1
27-Jun-2001

0.090
17.70
0.240
<0.002
0.220
<0.00010
85.0
61.0
0.010
0.0088
95

1030
<0.0010
17.7
278
49.50
<0.0010
16.00
12.000
<0.010
<0.010
<0.10
<0.10
6.7
0.011
0.03

0.01
29.0
9.57
0.0010
43.0
0.972
21.0

5562

127
<0.00100
<0.010
<0.010
0.0030
<0.010




Golder Associlates
CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: BH99-6 Sheet: 2
Date Sampled: 21-Nov-2001
Parameter ODWS/O

Alkalinity (CaCO3) 30-500 390
Aluminum 0.1 <0.050
Ammonia (as N) 13.50
Barium 1 0.130
Beryllium <0.002
Boron 5 0.170
Cadmium 0.005 <0.00010
Calcium 85.0
Chloride 250 39.0
Chromium 0.05 <0.001
Cobalt 0.0089
CcOoD 48
Conductivity (uS/cm) 722
Copper 1 <0.0010
DoC 5 18.4
Hardness (CaCO3) 80-100 274

Iron 0.3 32.70
Lead 0.01 <0.0010
Magnesium 15.00
Manganese 0.05 7.610
Molybdenum <0.010
Nickel <0.010
Nitrate (as N) 10 <0.10
Nitrite (as N) 1 <0.10
pH (pH units) 6.5-8.5 6.2
Phenols 0.006
Phosphate (as P) <0.03
Phosphorus (dissoived reactive) <0.01
Phosphorus (total)

Potassium 25.0
Silicon 7.83
Silver <0.0001
Sodium 200 33.0
Strontium 0.611
Sulphate 500 14.0
Sulphur

TDS 500 488
Temperature (C) 15 8.1
Thallium <0.00100
Tin <0.010
Titanium 0.030
Vanadium 0.0020
Zinc 5 <0.010

All values reported in mg/L unless otherwise noted.




Sample Source: BH99-6
Date Sampled:
Parameter

,1,1,2-Tetrachloroethane
,1,1-Trichloroethane
,1,2,2-Tetrachloroethane
,1,2-Trichloroethane
,1-Dichloroethane
,1-Dichloroethylene
,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Bromodichioromethane
Bromoform
Bromomethane
¢-1,3-Dichloropropylene
Carbon Tetrachloride
Chiorobenzene
Chloroethane
Chloroform
Chioromethane
cis-1,2-Dichloroethylene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
t-1,2-Dichloroethylene
t-1,3-Dichioropropylene
Tetrachloroethylene
Toluene
Trichloroethylene
Trichlorofluoromethane
Vinyl Chioride
Xylene-m/p

Xylene-o

1
1
1
1
1
1
1

Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

14
200

2.4
50

30
24
50

Sheet: 1
09-Aug-2000

<0.60
<0.40
<0.60
<0.40
0.50
<0.5000
<1.00
<1.00
<0.700
<0.70
0.60
2.00
2.000
2.1000
<0.300
<0.400
<0.500
<0.20
<0.900
<0.200
<1.0
<0.50
<1.000
1.80
<0.30
28.9000
<4.00
<0.50
<0.4000
<0.20
<0.30
<0.5000
<0.30
<0.50
<0.500
44.4000
2.3000

All VOC's reported in pg/L. All other values reported in mg/L unless otherwise noted.




_

Sample Source: BH99-7
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium
Calcium

Chloride
Chromium

Cobait

COD

Conductivity (uS/cm)
Copper

DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

30-500
0.1

0.005

250
0.05

80-100
0.3
0.01

0.05

10
6.5-8.5

Phosphorus (dissolved reactive)

Phosphorus (total)
Potassium
Silicon

Silver

Sodium
Strontium
Sulphate
Sulphur

TDS
Temperature (C)
Thallium

Tin

Titanium
Vanadium

Zinc

All values reported in mg/L unless otherwise noted.

200
500

500
15

Golder Associates

12-May-1999

26
<0.030
0.05
0.010
<0.010
<0.010
<0.00500
8.0

40
<0.010
<0.0100

<0.0050
1.8

28

0.07
<0.0020
2.00
<0.010
<0.010
<0.010
<0.10
<0.10
6.7
<0.001
0.06

3.36

20

6.00
<0.0100

0079
11.0

8.0
<0.20000
<0.050
<0.010
<0.0100
<0.010

14-Oct-1999

15
0.070
<0.02
NA
<0.010
NA
<0.00500
8.0

4.0
<0.010
<0.0100
<3

<0.0050
0.8

28

0.04
<0.0020

<0.010
<0.010
<0.010
<0.10
<0.10
6.0
<0.001
0.06

0.11
<1.0
6.90
<0.0100
4.0
0.067
17.0

52
5.0
<0.50000

<0.010
<0.0100
<0.010

09-Aug-2000

28
0.060
0.03
<0.010
<0.002
<0.010
<0.00010
8.0

6.0
<0.010
<0.0001

74
<0.0100
0.4

28

0.11
<0.0010
2.00
<0.010
<0.010
<0.010
<0.10
<0.10
5.9
<0.001
0.04

0.40
<1.0

<0.0001
3.0
0.086
10.0

10.1
<0.00100
<0.010
<0.010
<0.0100
<0.010

29-Nov-2000

17
0.150
<0.02
<0.010
<0.002
<0.010
<0.00010
7.0

5.0
<0.010
0.0002
<4

<0.0010
0.9

0.10
<0.0010
1.00
<0.010
<0.010
<0.010
<0.10
<0.10
6.5
<0.001
0.24

0.74
<1.0
6.49
<0.0001
4.0
0.081
10.0

10

8.6
<0.00100
<0.010
<0.010
<0.0010
<0.010

Sheet: 1
27-Jun-2001

18
<0.050
<0.02
<0.010
<0.002
<0.010
<0.00010
8.0

7.0
<0.001
<0.0002

293
<0.0010
0.7

<0.01
<0.0010
3.00
<0.010
<0.010
<0.010
<0.10
<0.10
6.6
0.002
0.03

0.05
<1.0
6.14
0.0010
2.0
0.097
9.0

10.8
<0.00100
<0.010
<0.010
<0.0010
<0.010



Golder Assoclates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: BH89-7 Sheet: 2
Date Sampled: 21-Nov-2001
Parameter ODWS/O

l Alkalinity (CaCO3) 30-500 14

u Aluminum 0.1 <0.050
Ammonia (as N) 0.04

] Barium 1 <0.010
Beryllium <0.002
Boron 5 <0.050
Cadmium 0.005 <0.00010
Calcium 6.0
Chloride 250 4.0

l Chromium 0.05 <0.001
Cobalt <0.0002
COD <5
Conductivity (uS/cm) 49

I Copper 1 0.0010
DOC 5 <0.5
Hardness (CaCO3) 80-100 23
Iron 03 <0.01
Lead 0.01 <0.0010
Magnesium 2.00
Manganese 0.05 <0.010
Molybdenum <0.010
Nickel <0.010

I Nitrate (as N) ) 10 <0.10
Nitrite (as N) ; 1 <0.10
pH (pH units) 6.5-8.5 6.5
Phenols <0.001
Phosphate (as P) 0.03
Phosphorus (dissolved reactive) 0.01
Phosphorus (total)
Potassium <1.0
Silicon 5.35

I Silver <0.0001
Sodium 200 3.0
Strontium 0.059
Sulphate 500 110
Sulphur
TDS 500 62
Temperature (C) 15 7.3
Thallium <0.00100
Tin <0.010

I Titanium <0.010
Vanadium <0.0010
Zinc 5 <0.010
All values reported in mg/L unless otherwise noted.




Golder Associates
I CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS
Sample Source: BHO1-8A Sheet: 1
l Date Sampled: 21-Nov-2001
Parameter ODWS/Q
I Alkalinity (CaCO3) 30-500 96
Aluminum 0.1 <0.050
Ammonia (as N) 0.41
. Barium 1 0.030
Beryllium <0.002
Boron 5 <0.050
Cadmium 0.005 <0.00010
Calcium 220
Chloride 250 6.0
Chromium 0.05 <0.001
Cobalt <0.0002
COD <5
Conductivity (uS/cm) 174
Copper 1 <0.0010
DOC 5 24
Hardness (CaCO3) 80-100 96
Iron 0.3 <0.01
Lead 0.01 <0.0010
Magnesium 10.00
Manganese 0.05 0.050
Molybdenum <0.010
Nickel <0.010
Nitrate (as N) 10 <0.10
Nitrite (as N) 1 <0.10
pH (pH units) 6.5-8.5 8.0
Phenols <0.001
Phosphate (as P) 0.45
Phosphorus (dissolved reactive) 0.15
Potassium 2.0
Silicon 7.26
Silver <0.0001
Sodium 200 12.0
Strontium 0.084
~ Sulphate 500 14.0
TDS 500 168
Temperature (C) 15 7.7
Thallium <0.00100
Tin <0.010
Titanium <0.010
Vanadium <0.0010
Zinc 5 <0.010

All values reported in mg/L unless otherwise noted.




Sample Source: BH01-8B

Date Sampled:

Parameter ODWS/O
Alkalinity (CaCO3) 30-500
Aluminum 0.1
Ammonia (as N)

Barium 1
Beryllium

Boron 5
Cadmium 0.005
Calcium

Chloride 250
Chromium 0.05
Cobalt

CcOoD

Conductivity (uS/cm)

Copper 1
DOC 5
Hardness (CaCO3) 80-100
fron 0.3
Lead 0.01
Magnesium

Manganese 0.05
Molybdenum

Nickel

Nitrate (as N) 10
Nitrite (as N) 1

pH (pH units) 6.5-8.5
Phenols :
Phosphate (as P)

Phosphorus (dissolved reactive)

Potassium

Silicon

Sitver

Sodium 200
Strontium

Sulphate 500
TDS 500
Temperature (C) 15
Thallium

Tin

Titanium

Vanadium

Zinc 5

All values reported in mg/L unless otherwise noted.

Golder Associates
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Sheet: 1
21-Nov-2001

154
<0.050
0.19
0.040
<0.002
0.070
<0.00010
61.0
30.0
<0.001
0.0003
26

<0.0010
9.6

0.20
<0.0010
17.00
0.120
<0.010
<0.010
<0.10
<0.10
6.8
<0.001
<0.03
<0.01
1.0

5.42
<0.0001
29.0
0.203
84.0

8.0
<0.00100
<0.010
<0.010
<0.0010
<0.010



Sample Source: SW-1
Date Sampled:

Parameter

Alkalinity (CaCOB3)
Aluminum
Ammonia (as N}
Barium

Beryllium
Bicarbonate
Boron

Bromide
Cadmium
Calcium
Carbonate
Chioride
Chromium
Caobalt

Colour (TCU)
Conductivity (uS/cm)
Copper

Fluoride
Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phosphate (as P)
Phosphorus
Phosphorus (total)
Potassium
Silicon

Silver

Sodium
Strontium
Sulphate
Sulphur

TDS

Thailium

Tin

Titanium

TOC

Turbidity (NTU)
Vanadium

Zinc

Zirconium

CALEDONIA LANDFILL -

PWQO
75% Bkgd
f(pH)

f (Hardness)
0.2
0.0002

0.0009
0.005

0.3
f (Alk)

0.04
0.025

6.5-8.5
0.03

0.0001

0.0003

0.006
0.03

All values reported in mg/L unless otherwise noted.

Golder Associates

NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sheet: 1
19-Nov-1996

58
8.700
0.17
0.110
<0.001
58.00
0.023
<0.10
<0.00200
29.0
<1.00
8.4
0.023
<0.0100
25

0.0100
0.06
110
10.00
0.0055
9.90
0.430
<0.010
0.015
0.74
<0.05
6.8
<0.10
0.58
0.15
24
18.00
<0.0100
7.2
0.180
33.0
10

124
<0.06000
<0.050
0.530

30.0
0.0220
0.094
<0.01




l Golder Associates

l CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS
Sample Source: SW-2 Sheet: 1

l Date Sampled: 19-Nov-1996  12-May-1999  28-Aug-1999  14-Oct-1999 08-Aug-2000
Parameter BPWQO

l Alkalinity (CaCO3) 75% Bkgd 51 91 NS NS 52
Aluminum f (pH) 8.100 <0.030 0.050
Ammonia (as N} 0.10 0.04 0.06
Barium 0.064 0.030 0.010
Beryllium f (Hardness) <0.001 <0.010 <0.002
Bicarbonate 51.00
Boron 0.2 0.015 0.020 0.010
Bromide <0.10
Cadmium 0.0002 <0.00200 <0.00015 <0.00010

. Calcium 23.0 320 18.0
Carbonate <1.00
Chloride 10.0 12.0 5.0
Chromium 0.017 <0.010 <0.010
Cobalt 0.0009 <0.0100 <0.0004 0.0006
CcoD 14 10
Colour (TCU) 2
Conductivity (uS/cm) 170 130 136
Copper 0.005 0.0067 <0.0050 <0.0010
Dissolved Oxygen f (Temp) 9.8 8.4
DOC 4.9 48
Fluoride 0.06
Hardness (CaCO3) 84 121 57

l Iron 0.3 12.00 0.24 0.39
Lead f (Alk) 0.0046 <0.0020 0.0010
Magnesium 6.50 10.00 3.00
Manganese 0.660 0.060 0.130
Molybdenum 0.04 <0.010 <0.010 <0.010
Nickel 0.025 0.010 <0.010 <0.010
Nitrate (as N) 0.1 1.14 0.11
Nitrite (as N) <0.05 <0.10 <0.10
pH (pH units) 6.5-8.5 6.6 7.2 7.0

l Phenols 0.001 <0.001 0.001
Phosphate (as P) <0.10 0.03 0.03
Phosphorus 0.22
Phosphorus (total) 0.03 0.12 0.03 0.08
Potassium 1.8 1.0 <1.0
Silicon 17.00 6.80 6.47
Silver 0.0001 <0.0100 <0.0001 <0.0001
Sodium 47 10.0 4.0
Strontium 0.190 0.154 0.139

l Sulphate 12.0 35.0 14.0
Suliphur 4 11 6
TDS 88 160 104
Temperature (C) 6.0 17.0
Thallium 0.0003 <0.06000 <0.00500 <0.00100
Tin <0.050 <0.050 <0.010
Titanium 0.510 <0.010 0.020
TOC 7
Turbidity (NTU) 17.0
Unionized Ammonia 0.02 <0.02 <0.02
Vanadium 0.006 0.0160 <0.0070 <0.0010
Zinc 0.03 0.023 <0.010 <0.010

I Zirconium <0.01

l All values reported in mg/L unless otherwise noted.




Golder Associates
CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: SW-2 Sheet: 2
Date Sampled: 29-Nov-2000  23-Dec-2000  28-Jun-2001 30-Aug-2001  21-Nov-2001

Parameter PWQO

Alkalinity (CaCO3) 75% Bkgd DRY NS DRY DRY DRY
Aluminum f (pH)
Ammonia (as N)

Barium

Beryllium f (Hardness)
Bicarbonate

Boron 0.2
Bromide

Cadmium 0.0002
Calcium

Carbonate

Chiloride

Chromium

Cobalt 0.0009
COD

Colour (TCU)

Conductivity (uS/cm)

Copper 0.005
Dissolved Oxygen f (Temp)
DOC

Fluoride

Hardness (CaCOB3)

Iron 0.3
Lead f (Alk)
Magnesium

Manganese

Molybdenum 0.04
Nickel 0.025
Nitrate (as N)

Nitrite (as N)

pH (pH units) 6.5-8.5
Phenols 0.001
Phosphate (as P)

Phosphorus

Phosphorus (total) 0.03
Potassium

Silicon

Silver 0.0001
Sodium

Strontium

Sulphate

Sulphur

TDS

Temperature (C)

Thallium 0.0003
Tin

Titanium

TOC

Turbidity (NTU)

Unionized Ammonia 0.02
Vanadium 0.006
Zinc 0.03
Zirconium

All values reported in mg/L unless otherwise noted.



Golder Associates
CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: SW-2 Sheet: 3
Date Sampled: 13-Dec-2001

Parameter PWQO

Alkalinity (CaCO3) 75% Bkgd DRY
Aluminum f (pH)

Ammonia (as N)

Barium

Beryllium f (Hardness)
Bicarbonate

Boron 0.2

Bromide

Cadmium 0.0002

Calcium

Carbonate

Chiloride

Chromium

Cobalt 0.0009

CcoD

Colour (TCU)

Conductivity (uS/cm)

Copper 0.005

Dissolved Oxygen f (Temp)
DOC

Fluoride

Hardness (CaCO3)

Iron 0.3
Lead f (Alk)
Magnesium

Manganese

Molybdenum 0.04
Nickel 0.025
Nitrate (as N)

Nitrite (as N)

pH (pH units) 6.5-8.5
Phenols 0.001
Phosphate (as P)

Phosphorus

Phosphorus (total) 0.03
Potassium

Silicon

Sitver 0.0001
Sodium

Strontium

Sulphate

Sulphur

TDS

Temperature (C)

Thallium 0.0003
Tin

Titanium

TOC

Turbidity (NTU)

Unionized Ammonia 0.02
Vanadium 0.006
Zinc 0.03
Zirconium

All values reported in mg/L unless otherwise noted.




Sample Source: SW-3
Date Sampled:
Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chloride
Chromium

Cobalt

coD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Suiphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

EWQO
75% Bkgd
f(pH)

f (Hardness)
0.2
0.0002

0.0009

0.005
f (Temp)

0.3
1 (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.000t

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

Golder Associates

12-May-1999

86
<0.030
0.10
0.020
<0.010
0.020
<0.00015
32.0
10.0
<0.010
<0.0004
9

150
<0.0050
123

4.4

121
0.20
<0.0020
10.00
0.060
<0.010
<0.010
1.27
<0.10
7.4
<0.001
0.03
0.02

1.0

6.90
<0.0001
9.0
0.127
27.0

144

5.0
<0.00500
<0.050
<0.010
<0.02
<0.0070
<0.010

28-Aug-1999

133
<0.030
0.04
<0.010
<0.010
0.040
<0.00015
52.0
270
<0.010
<0.0004
18

<0.0050
7.5

563

196
0.55
<0.0020
16.00
0.150
<0.010
<0.010
0.44
<0.10
7.2
<0.001
0.03
0.08

1.0
9.20
<0.0001
16.0
0.209
63.0

16

256
27.0
<0.00500
<0.050
<0.010
<0.02
<0.0070
<0.010

14-Oct-1999

<0.030
<0.02
0.050
<0.010
<0.010
<0.00500
35.0

25.0
<0.010
<0.0100

230
<0.0050
9.6

9.0

137
0.39
<0.0020
12.00
0.040
<0.010
<0.010
4.07
<0.10
74
<0.001
0.06
0.09

20
8.40
<0.0100
8.0
0.167
28.0

204
4.5
<0.50000

<0.010
<0.02
<0.0100
<0.010

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

08-Aug-2000

87
<0.050
0.08
0.030
<0.002
0.030
<0.00010
29.0
12.0
<0.010
0.0003
21

240
<0.0010
9.7

741

110
0.46
<0.0010
9.00
0.120
<0.010
<0.010
0.45
<0.10
74
0.003
0.08
0.05
1.0
7.98
<0.0001
8.0
0.163
30.0

12

15.2
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010

Sheet: 1
29-Nov-2000

0.140
<0.02
0.040
<0.002
<0.010
<0.00010
36.0

23.0
<0.010
0.0003

450
0.0010
11.7
4.0
135
0.23
<0.0010
11.00
0.030
<0.010
<0.010
9.69
<0.10
6.8
<0.001
0.04
0.05
1.0
9.23
<0.0001
8.0
0.173
21.0

248

6.0
<0.00100
<0.010
<0.010
<0.02
0.0010
<0.010



Sample Source: SW-3

Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium
Beryllium

Boron

Cadmium
Calcium
Chiloride
Chromium
Cobalt

CcOoD

Conductivity (uS/cm)

Copper
Dissolved Oxygen
DOC

Hardness (CaCOB3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

23-Dec-2000

PWQO
75%Bkgd NS
f (pH)

f (Hardness)
0.2
0.0002

0.0009

0.005
f (Temp)

0.3
f (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

Golder Assoclates

28-Jun-2001

129
<0.050
0.06
0.050
<0.002
0.050
<0.00010

25.0
0.002
0.0004

<0.0010
9.5

5.5

214
0.61
<0.0010
18.00
0.140
<0.010
<0.010
0.40
<0.10
6.9
<0.001
0.13
0.09
1.0
7.55
<0.0001
17.0

0214

72.0

256

15.5
<0.00100
<0.010
<0.010
<0.02
0.0020
<0.010

30-Aug-2001

145
<0.050
0.06
0.080
<0.002
0.050
0.00010
52.0
240
0.002
0.0017
1"

351
0.0020
124
4.0
204
2.86
0.0010
18.00
0.630
<0.010
<0.010
0.47
<0.10
7.5
<0.001
0.14
0.10
2.0
9.35
<0.0001
14.0
0.239
79.0

127
<0.00100
<0.010
0.030
<0.02
0.0040
0.010

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

21-Nov-2001

106
0.450
0.09
0.040
<0.002
<0.050
<0.00010
45.0
23.0
<0.001
0.0006
21

325
0.0010
9.1

4.7
174
0.90
<0.0010
15.00
0.160
<0.010
<0.010
0.33
<0.10
73
<0.001
0.05
0.07
1.0
6.87
<0.0001
12.0
0.162
76.0

284

3.8
<0.00100
<0.010
0.020
<0.02
0.0020
<0.010

Sheet: 2
13-Dec-2001

132
<0.050
0.03
0.040
<0.002
<0.050
<0.00010
50.0
25.0
<0.001
<0.0002
10

320
<0.0010
9.9

3.1

207
0.28
<0.0010
20.00
0.140
<0.010
<0.010
0.95
<0.10
7.6
<0.001
<0.03
0.06

1.0

9.03
<0.0001
13.0
0.199
72.0

307

3.0
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010



Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: SW-4 Sheet: 1
Date Sampled: 12-May-1999  08-Aug-2000  29-Nov-2000  23-Dec-2000  28-Jun-2001
Parametet PWQO

Alkalinity (CaCO3) 75% Bkgd 156 164 96 NS 160
Aluminum f (pH) 0.340 <0.050 <0.050 <0.050
Ammonia (as N) 0.05 0.20 0.05 0.13
Barium 0.030 0.030 0.010 0.040
Beryilium f (Hardness) <0.010 <0.002 <0.002 <0.002
Boron 0.2 0.180 0210 0.100 0.200
Cadmium 0.0002 <0.00015 <0.00010 <0.00010 <0.00010
Calcium 75.0 70.0 440 74.0
Chloride 22.0 31.0 26.0 38.0
Chromium <0.010 <0.010 <0.010 0.002
Cobalt 0.0009 <0.0004 0.0003 0.0003 0.0004
coD 20 33 8 50
Conductivity (uS/cm) 320 580 530 545
Copper 0.005 <0.0050 0.0010 <0.0010 0.0020
Dissolved Oxygen f (Temp) 10.0 8.1 155 114
DOC 9.3 10.8 7.1 15.0
Hardness (CaCO3) 270 253 164 267

Iron 0.3 247 4.36 0.85 8.81
Lead 1 (Alk) <0.0020 <0.0010 <0.0010 <0.0010
Magnesium 20.00 19.00 13.00 20.00
Manganese 0.260 0.180 0.200 0.980
Molybdenum 0.04 <0.010 <0.010 <0.010 <0.010
Nickel 0.025 <0.010 <0.010 <0.010 <0.010
Nitrate (as N) 0.19 <0.10 <0.10 0.52
Nitrite (as N) <0.10 <0.10 <0.10 <0.10
pH (pH units) 6.5-8.5 7.2 7.2 6.8 6.3
Phenols 0.001 <0.001 0.002 <0.001 <0.001
Phosphate (as P) 0.15 0.36 0.04 0.19
Phosphorus (total) 0.03 0.28 0.27 0.07 0.38
Potassium 20 1.0 1.0 20
Silicon 4.80 7.13 4.70 6.45
Silver 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Sodium 26.0 22.0 140 24.0
Strontium 0.450 0.500 0.328 0.468
Sulphate 103.0 99.0 82.0 82.0
Sulphur 32 41 27

TDS 320 400 244 340
Temperature (C) 7.0 174 1.0 18.0
Thallium 0.0003 <0.00500 <0.00100 <0.00100 <0.00100
Tin <0.050 <0.010 <0.010 <0.010
Titanium <0.010 0.020 <0.010 <0.010
Unionized Ammonia 0.02 <0.02 <0.02 <0.02
Vanadium 0.006 <0.0070 <0.0010 <0.0010 0.0020
Zinc 0.03 <0.010 <0.010 <0.010 0.010

All values reported in mg/l. uniess otherwise noted.




Sample Source: SW-4
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chloride
Chromium

Cobalt

coD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

PWQO
75% Bkgd

f (pH)

f (Hardness)
0.2

0.0002
0.0009

0.005
f (Temp)

03
f (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

Sheet: 2

30-Aug-2001 21-Nov-2001 13-Dec-2001

DRY

30 DRY
0.800
0.76
0.030
<0.002
<0.050
<0.00010
31.0
27.0
0.001
0.0033
47

327
0.0020
6.4
16.1
110
36.50
0.0010
8.00
0.900
<0.010
<0.010
0.35
<0.10
6.2
<0.001
<0.03
0.55
2.0
7.18
<0.0001

0.172
80.0

248

3.7
<0.00100
<0.010
0.030
<0.02
0.0030
<0.010



Sample Source: SW-5

Date Sampled: 12-May-1999
Parameter PWQO
Alkalinity (CaCO3) 75% Bkgd 92
Aluminum f (pH) <0.030
Ammonia (as N) 0.18
Barium 0.020
Beryllium f (Hardness) <0.010
Boron 0.2 <0.010
Cadmium 0.0002 <0.00015
Calcium 38.0

J Chloride 10.0
Chromium <0.010
Cobalt 0.0009 0.0010
coD 9
Conductivity (uS/cm) 160

.‘ Copper 0.005 <0.0050
Dissolved Oxygen f (Temp) 10.6
DOC 6.4
Hardness (CaCO3) 120
Iron 0.3 125
Lead f (AIK) <0.0020
Magnesium 6.00
Manganese 0.120

1 Molybdenum 0.04 <0.010

' Nickel 0.025 <0.010
Nitrate (as N) 1.42
Nitrite (as N) <0.10
pH (pH units) 6.5-8.5 7.4
Phenols 0.001 <0.001
Phosphate (as P) <0.03
Phosphorus (total) 0.03 0.16
Potassium 3.0
Silicon 4.40
Silver 0.0001 <0.0001
Sodium 4.0
Strontium 0.227
Sulphate 19.0
Sulphur 6
TDS 144
Temperature (C) 8.0
Thallium 0.0003 <0.00500
Tin <0.050
Titanium <0.010
Unionized Ammonia 0.02 <0.02
Vanadium 0.006 <0.0070
Zinc 0.03 <0.010

All values reported in mg/L unless otherwise noted.

Golder Assoclates

28-Aug-1999

132
<0.030
0.04
0.040
<0.010
0.040
<0.00015
54.0
26.0
<0.010
<0.0004
15

<0.0050
11.2

5.8

205
0.55
<0.0020
17.00
0.080
<0.010
<0.010
0.45
<0.10
7.0
<0.001
0.03
0.10

20

9.30
<0.0001
17.0
0.215
53.0

17

256
18.0
<0.00500
<0.050
<0.010
<0.02
<0.0070
<0.010

14-Oct-1999

79
0.490
<0.02
0.050
<0.010
<0.010
<0.00500
36.0
27.0
<0.010
<0.0100

230
<0.0050
9.8

9.5

139
0.67
<0.0020
12.00
0.080
<0.010
<0.010
3.78
<0.10
71
<0.001
0.06
0.12
20
8.30
<0.0100

0. 170
32.0
10
212

<0.50000

<0.010
<0.02
<0.0100
<0.010

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

08-Aug-2000

<0.050
0.07
0.030
<0.002
0.040
<0.00010
320
14.0
<0.010
0.0003

270
<0.0010
9.3

7.6

117
0.52
<0.0010
9.00
0.090
<0.010
<0.010
0.40
<0.10
7.1
0.003
0.09
0.27

1.0
8.06
<0.0001
9.0
0.177
35.0

14

192
15.3
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010

Sheet: 1
29-Nov-2000

79
0.160
<0.02
0.040
<0.002
<0.010
<0.00010
37.0
240
<0.010
0.0003

0.0020
113
35

138
0.33
<0.0010
11.00
0.040
0.020
<0.010
9.77
<0.10
74
<0.001
0.04
0.04
1.0
9.19
<0.0001

0.177
24.0

172

5.0
<0.00100
<0.010
0.020
<0.02
0.0020
<0.010




Sample Source: SW-5
Date Sampled:

Parameter.

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chioride
Chromium

Cobalt

CcCOoD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

23-Dec-2000
PWQO

75%Bkgd NS

f(pH)

f (Hardness)
0.2
0.0002

0.0009

0.005
f (Temp)

03
t (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

28-Jun-2001

129
<0.050
0.07
0.040
<0.002
0.050
<0.00010
50.0
240
<0.001
<0.0002
25

418
<0.0010
9.5

5.9

195
0.36
<0.0010
17.00
0.070
<0.010
<0.010
0.38
<0.10
7.2
<0.001
0.11
0.16

1.0

7.45
<0.0001
14.0
0.216
68.0

264

15.8
<0.00100
<0.010
<0.010
<0.02
0.0010
<0.010

30-Aug-2001

143
<0.050
0.04
0.050
<0.002
0.050
<0.00010
49.0
240
0.001
0.0006
14

259
<0.0010
118
3.7

192
117
<0.0010
17.00
0.110
0.010
<0.010
0.31
<0.10
73
<0.001
0.13
0.05

1.0
9.19
<0.0001
19.0
0.227
76.0

12.9
<0.00100
<0.010
0.040
<0.02
0.0020
<0.010

21-Nov-2001

103
<0.050
0.03
0.030
<0.002
<0.050
<0.00010
44.0
220
<0.001
<0.0002
26

<0.0010
1.1
54

176
0.17
<0.0010
16.00
0.050
<0.010
<0.010
0.28
<0.10
7.2
<0.001
0.04
0.10
1.0
6.46
<0.0001
13.0
0.170
86.0

3.8
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010

Sheet: 2
13-Dec-2001

131
<0.050
0.02
0.040
<0.002
<0.050
<0.00010
48.0
240
<0.001
<0.0002
10

240
<0.0010
10.1

3.1

188
0.19
<0.0010
19.00
0.110
<0.010
<0.010
0.94
<0.10
74
<0.001
<0.03
0.06

1.0

9.00
<0.0001
13.0
0.199
72.0

4.0
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010



Sample Source: SW-6
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chioride
Chromium

Cobait

COD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DOC

Hardness (CaCOB3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Suliphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

EWQO
75% Bkgd
f(pH)

f (Hardness)
0.2
0.0002

0.0009

0.005
f (Temp)

0.3
f (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L. unless otherwise noted.

Golder Assoclates

12-May-1999

252
<0.030
0.08
0.020
<0.010
0.020
<0.00015
91.0
28.0
<0.010
<0.0004
<3

<0.0050
9.8

5.9

293
0.03
<0.0020
16.00
0.030
<0.010
<0.010
0.74
0.11

75
<0.001
0.06
0.09
4.0
1.30
<0.0001
30.0
0.292
30.0

10

10.5
<0.00500
<0.050
<0.010
<0.02
<0.0070
<0.010

28-Aug-1999

135
<0.030
0.06
0.030
<0.010
0.020
<0.00015
43.0
28.0
<0.010
<0.0004
15

<0.0050
8.4

5.5

153
0.60
<0.0020
11.00
0.090
<0.010
<0.010
0.26
<0.10
7.4
<0.001
0.12
0.27
4.0
5.50
<0.0001
220
0.179
16.0

252

20.0
<0.00500
<0.050
<0.010
<0.02
<0.0070
<0.010

14-Oct-1999

174
<0.030
0.18
0.060
<0.010
0.030
<0.00500
63.0
44.0
<0.010
<0.0100
29

<0.0050
9.1

9.9

219
1.01
<0.0020
15.00
0.060
<0.010
<0.010
2.00
<0.10
7.6
<0.001
0.52
0.35
11.0
5.60
<0.0100
26.0
0.296
53.0

17

45
<0.50000

0.020
<0.02
<0.0100
<0.010

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

08-Aug-2000

173
0.090
0.19
0.040
<0.002
0.030
<0.00010
5§5.0
23.0
<0.010
0.0006
26
420
0.0030
5.7

7.7
183
0.92
0.0010
11.00
0.090
<0.010
<0.010
0.43
<0.10
7.2
0.002
0.48
0.14
6.0
4.09
<0.0001
16.0
0.258
21.0

288

18.5
<0.00100
<0.010
0.020
<0.02
<0.0010
<0.010

Sheet: 1
29-Nov-2000

225
0.100
0.13
0.040
<0.002
0.040
0.00010
73.0
32.0
<0.010
0.0003
11

890
0.0030
135
5.2
257
0.68
<0.0010
18.00
0.040
<0.010
<0.010
6.62
<0.10
7.2
<0.001
0.19
0.15
5.0
6.65
<0.0001
33.0
0.301
69.0
23

428
4.0
<0.00100
<0.010
0.020
<0.02
0.0010
<0.010




vvvvv

Sample Source: SW-6
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chloride
Chromium

Cobalt

coD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Suiphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

23-Dec-2000

BPWQO
75% Bkgd NS

f (pH)

f (Hardness)
0.2

0.0002
0.0009

0.005
f (Temp)

03
f (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

28-Jun-2001

199
<0.050
0.12
0.030
<0.002
0.040
<0.00010
68.0
40.0
0.004
0.0005
16

532
0.0030
4.2

6.2
232
0.88
<0.0010
15.00
0.070
<0.010
<0.010
0.72
<0.10
7.2
<0.001
0.40
0.21
4.0
4.27
<0.0001
31.0
0.304
27.0

316

218
<0.00100
<0.010
0.020
<0.02
0.0050
<0.010

30-Aug-2001

21-Nov-2001

214
0.140
0.40
0.030

<0 050
<0.00010
93.0
92.0
<0.001
<0.0002
20

670
0.0020
8.9

5.5

319
0.19
<0.0010
21.00
0.020
<0.010
<0.010
1.02
<0.10
74
<0.001
0.15
0.07
8.0
3.80
<0.0001
60.0
0.303
123.0

580

441
<0.00100
<0.010
<0.010
<0.02
0.0010
<0.010

Sheet: 2
13-Dec-2001

248
<0.050
0.07
0.040
<0.002
0.050
<0.00010
98.0
49.0
0.002
0.0003
10

260
0.0020
6.3

32
331

<O 0010
21.00
0.020
<0.010
<0.010
285
<0.10
7.3
<0.001
0.05
0.06
5.0
433
<0.0001
39.0
0.386
98.0

538

20
<0.00100
<0.010
0.010
<0.02
0.0020
<0.010



N T B .

Sample Source: SW-6
Date Sampled:
Parameter

1,1,2-Tetrachloroethane
1,1-Trichloroethane
1,2,2-Tetrachloroethane
,1,2-Trichloroethane
1-Dichloroethane
1-Dichloroethylene
2-Dibromoethane
2-Dichlorobenzene
2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Bromodichloromethane
Bromoform
Bromomethane
c-1,3-Dichloropropylene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethylene
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
t-1,2-Dichloroethylene
t-1,3-Dichloropropylene
Tetrachloroethylene
Toluene
Trichloroethylene
Trichlorofluoromethane
Vinyl Chloride
Xylene-m/p

Xylene-o

1
1
1
1
1
1
1
1
1

All VOC's reported in pg/L. All other values reported in mg/l. unless otherwise noted.

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

20
10

800
200

25
100
0.7

25

100
200
60
0.9

15

700

8
100
4

7
50
0.8
20

600
32
40

Golder Associates

08-Aug-2000

<0.60
<0.40
<0.60
<0.40
<0.40
<0.5000
<1.00
<1.00
<0.700
<0.70
<0.30
<1.00
<1.000
<0.5000
<0.300
<0.400
<0.500
<0.20
<0.900
<0.200
<1.0
<0.50
<1.000
<0.40
<0.30
<0.5000
<4.00
<0.50
<0.4000
<0.20
<0.30
<0.5000
<0.30
<0.50
<0.500
<0.5000
<0.5000

Sheet: 1




Sample Source: SW-7
Date Sampled:
Parameter

Alkalinity (CaCOB3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chloride
Chromium

Cobalt

CcOoD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

PWQO
75% Bkgd
f (pH)

f (Hardness)
0.2
0.0002

0.0009

0.005
f (Temp)

0.3
f (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

Golder Assoclates

12-May-1999

66
0.190
0.05
0.020
<0.010
<0.010
<0.00015
20.0

6.0
<0.010
<0.0004
14

105
<0.0050
9.3

5.1

79

0.1
<0.0020
7.00
0.050
<0.010
<0.010
1.40
<0.10
7.6
<0.001
0.03
0.07

1.0

7.40
<0.0001
5.0
0.087
13.0

96

13.0
<0.00500
<0.050
<0.010
<0.02
<0.0070
<0.010

28-Aug-1999

51
<0.030
0.09
0.020
<0.010
<0.010
<0.00015
16.0
6.0
<0.010
<0.0004
20

140
<0.0050
7.6

6.0

61

1.57
<0.0020
5.00
0.170
<0.010
<0.010
0.52
<0.10
71
<0.001
<0.03
0.15

1.0
8.50
<0.0001
6.0
0.087
8.0

92

19.0
<0.00500
<0.050
<0.010
<0.02
<0.0070
<0.010

14-Oct-1999

0.030
<0.02
0.060
<0.010
<0.010
<0.00500
35.0
48.0
<0.010
<0.0100
29

225
<0.0050
9.4

7.6

137
0.33
<0.0020
12.00
0.020
<0.010
<0.010
4.65
<0.10
7.1
<0.001
0.06
0.06

1.0
8.80
<0.0100
8.0
0.163
240

212
3.0
<0.50000

<0.010
<0.02
<0.0100
<0.010

08-Aug-2000

0.070
0.14
0.020
<0.002
<0.010
0.00010
16.0
7.0
<0.010
0.0005
28

130
0.0060
8.6

8.1

61
0.37
<0.0010
5.00
0.130
<0.010
<0.010
0.51
<0.10
6.8
0.002
0.09
0.08
1.0
8.22
<0.0001

0.091
9.0

108

16.2
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010

Sheet: 1
29-Nov-2000

79
0.160
0.02
0.050
<0.002
<0.010
<0.00010
37.0
24.0
<0.010
0.0003
<4

470
0.0010
10.7
3.6
142
0.21
<0.0010
12.00
0.030
<0.010
<0.010
11.40
<0.10
7.0
<0.001
0.04
0.06
20
9.56
<0.0001

0.175
18.0

208

6.0
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010




Sample Source: SW-7
Date Sampled:
Parameter

Alkalinity (CaCOB3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium

Calcium

Chioride
Chromium

Cobalt

CcOoD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DOC

Hardness (CaCO3)
Iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

23-Dec-2000
PWQO

75% Bkgd NS
f(pH)

f (Hardness)
0.2
0.0002

0.0009

0.005
f (Temp)

0.3
f (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

28-Jun-2001

82
<0.050
0.16
0.030
<0.002
<0.010
<0.00010
24.0

7.0
<0.001
<0.0002

192
<0.0010
3.4

7.1

97
0.15
<0.0010
9.00
0.260
<0.010
<0.010
<0.10
<0.10
7.3
0.001
0.17
0.06
<1.0
7.45
<0.0001
6.0
0.105
9.0

116

16.9
<0.00100
<0.010
<0.010
<0.02
<0.0010
<0.010

30-Aug-2001

80
<0.050
0.13
0.030
<0.002
<0.010
<0.00010
25.0
6.0
<0.001
0.0006
16

167
<0.0010
33

5.0

100
0.66
<0.0010
9.00
0.390
<0.010
<0.010
0.13
<0.10
7.0
<0.001
0.07
0.06
1.0
8.45
<0.0001
6.0
0.108
27.0

164

13.5
<0.00100
<0.010
<0.010
<0.02
0.0010
<0.010

21-Nov-2001

41
0.670
0.09
0.050
<0.002
<0.050
0.00020
32.0
14.0
<0.001
0.0014

250
0.0020
7.0

9.4
125
1.30
<0.0010
11.00
0.270
<0.010
<0.010
0.24
<0.10
7.6
<0.001
0.03
0.85
2.0
6.68
<0.0001
7.0
0.125
88.0

248

3.3
<0.00100
<0.010
0.010
<0.02
0.0020
0.020

Sheet: 2
13-Dec-2001

7
<0.050
<0.02
0.050
<0.002
<0.050
0.00010
200
17.0
0.002
0.0010
12

181
0.0020
5.6

33
122
3.15
0.0010
12.00
0.180
<0.010
<0.010
1.53
<0.10
6.9
<0.001
<0.03
0.34
1.0
9.56
<0.0001

0.117
37.0

181

3.0
<0.00100
<0.010
0.040
<0.02
0.0050
0.010



Sample Source: SW-8
Date Sampled:

Parameter

Alkalinity (CaCO3)
Aluminum
Ammonia (as N)
Barium

Beryllium

Boron

Cadmium
Calcium

Chioride
Chromium

Cobalt

CcOoD

Conductivity (uS/cm)
Copper

Dissolved Oxygen
DoC

Hardness (CaCO3)
iron

Lead

Magnesium
Manganese
Molybdenum
Nickel

Nitrate (as N)
Nitrite (as N)

pH (pH units)
Phenols
Phosphate (as P)
Phosphorus (total)
Potassium

Silicon

Silver

Sodium

Strontium
Sulphate

Sulphur

TDS

Temperature (C)
Thallium

Tin

Titanium
Unionized Ammonia
Vanadium

Zinc

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

EWQO

75% Bkgd
f (pH)

f (Hardness)
0.2
0.0002

0.0009

0.005
f (Temp)

0.3
f (Alk)

0.04
0.025

6.5-8.5
0.001
0.03

0.0001

0.0003

0.02
0.006
0.03

All values reported in mg/L unless otherwise noted.

Golder Assoclates

08-Aug-2000  29-Nov-2000
173 281
0.120 <0.050
0.19 0.17
0.040 0.040
<0.002 <0.002
0.030 0.050
<0.00010 <0.00010
54.0 85.0
23.0 35.0
<0.010 <0.010
0.0006 0.0008
23 10
420 860
0.0030 0.0060
5.2 11.6
77 57
176 311
0.97 0.95
<0.0010 <0.0010
10.00 24.00
0.080 0.050
<0.010 <0.010
<0.010 <0.010
0.43 5.48
<0.10 <0.10
7.1 7.2
0.002 <0.001
0.39 0.23
0.26 0.18
6.0 6.0
443 5.24
<0.0001 <0.0001
16.0 43.0
0.256 0.347
210 81.0
9 27
264 512
18.6 5.0
<0.00100 <0.00100
<0.010 <0.010
0.030 0.020
<0.02 <0.02
0.0100 0.0030
<0.010 <0.010

23-Dec-2000

NS

28-Jun-2001

203
<0.050
0.16
0.040
<0.002
0.040
<0.00010
75.0
41.0
0.004
0.0003
17

547
0.0020
44

6.0
253
0.58
<0.0010
16.00
0.070
<0.010
<0.010
0.72
<0.10
7.4
<0.001
0.46
0.23
4.0
3.85
<0.0001

0.304
30.0

223
<0.00100
<0.010
0.010
<0.02
0.0050
<0.010

Sheet: 1
30-Aug-2001

147
<0.050
0.16
0.020
<0.002
0.020
<0.00010
39.0
290
<0.001
<0.0002
16

<0.0010
49

5.6

143
0.51
<0.0010
11.00
0.250
0.020
<0.010
0.14
<0.10
7.4
<0.001
0.28
0.16
3.0
4.76
<0.0001
19.0
0.177
17.0

236

15.4
<0.00100
<0.010
0.010
<0.02
0.0020
<0.010




Golder Associates

CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS

Sample Source: SW-8

Date Sampled:

Parameter BWQO
Alkalinity (CaCQg3) 75% Bkgd
Aluminum f (pH)
Ammonia (as N)

Barium

Beryllium f (Hardness)
Boron 0.2
Cadmium 0.0002
Calcium

Chloride

Chromium

Cobalt 0.0009
COD

Conductivity (uS/cm)

Copper 0.005
Dissolved Oxygen f (Temp)
DoC

Hardness (CaCO3)

Iron 0.3
Lead f (Alk)
Magnesium

Manganese

Molybdenum 0.04
Nickel 0.025
Nitrate (as N)

Nitrite {(as N)

pH (pH units) 6.5-8.5
Phenols 0.001
Phosphate (as P)

Phosphorus (total) 0.03
Potassium

Silicon

Silver 0.0001
Sodium

Strontium

Suiphate

Sulphur

TDS

Temperature (C)

Thallium 0.0003
Tin

Titanium

Unionized Ammonia 0.02
Vanadium 0.006
Zinc 0.03

Al values reported in mg/L unless otherwise noted.

21-Nov-2001

206
0.130
0.45
0.030
<0.002
<0.050
<0.00010
89.0
86.0
<0.001
<0.0002
19

688
0.0010
9.5

5.7

313
0.17
<0.0010
22.00
0.020
<0.010
<0.010
1.03
<0.10
7.2
<0.001
0.14
0.09
8.0

371
<0.0001
57.0
0.292
118.0

568

42
<0.00100
<0.010
<0.010
<0.02
0.0010
<0.010

Sheet: 2
13-Dec-2001

246
<0.050
<0.02
0.040
<0.002
<0.050
<0.00010
105.0
54.0
0.002
0.0002
12

290
0.0020
6.2

34
349
0.36
<0.0010
21.00
0.020
<0.010
<0.010
2.98
<0.10
7.5
<0.001
0.06
0.05
5.0
4.27
<0.0001
39.0
0.383
94.0

2.0
<0.00100
<0.010
0.010
<0.02
0.0020
<0.010




Golder Associates
' CALEDONIA LANDFILL - NATION MUNICIPALITY - REPORT OF MONITORING RESULTS
Sample Source: SW-8 Sheet: 1
l Date Sampled: 08-Aug-2000
Parameter EWQO
l 1,1,1,2-Tetrachlorosthane 20 <0.60
1,1,1-Trichloroethane 10 <0.40
1,1,2,2-Tetrachloroethane <0.60
1,1,2-Trichloroethane 800 <0.40
I 1,1-Dichloroethane 200 <0.40
1,1-Dichloroethylene 40 <0.5000
1,2-Dibromosethane <1.00
1,2-Dichlorobenzene 25 <1.00
1,2-Dichloroethane 100 <0.700
1,2-Dichloropropane 0.7 <0.70
1,3,5-Trimethylbenzene <0.30
1,3-Dichlorobenzene 2.5 <1.00
, 1,4-Dichlorobenzene 4 <1.000
I Benzene 100 <0.5000
Bromodichloromethane 200 <0.300
Bromoform 60 <0.400
Bromomethane 0.9 <0.500
¢-1,3-Dichloropropyiene <0.20
Carbon Tetrachloride <0.900
Chiorobenzene 15 <0.200
Chiorosethane <1.0
Chloroform <0.50
l Chloromethane 700 <1.000
cis-1,2-Dichloroethylene <0.40
Dibromochloromethane <0.30
Ethylbenzene 8 <0.5000
l‘ Methylene Chloride 100 <4.00
Styrene 4 <0.50
t-1,2-Dichloroethylene <0.4000
t-1,3-Dichloropropylene 7 <0.20
Tetrachloroethylene 50 <0.30
Toluene 0.8 <0.5000
Trichloroethylene 20 <0.30
Trichlorofiuoromethane <0.50
Vinyl Chloride 600 <0.500
Xylene-m/p 32 <0.5000
Xylene-o 40 <0.5000

All VOC's reported in pg/L. All other values reported in mg/L uniess otherwise noted.
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APPENDIX E

MOE REVIEW (WITH RESPONSE BY GOLDER ASSOCIATES) OF THE
2000 OPERATIONS AND DEVELOPMENT AND GROUNDWATER
AND SURFACE WATER MONITORING ACTIVITIES REPORT
FOR THE CALEDONIA LANDFILL SITE
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Golder Associates Lid.

1796 Courtwood Crescent A

Ottawa, Ontario, Canada K2C 285 % E GOld.el'

Telephone (613) 224-5864 AS

Fax (613) 224-9928 sociates
December 3, 2001 011-2877-7000

Corporation of the Nation Municipality
958 Road 500 West

RR.3

Casselman, Ontario

KOA 1IMO

Attention: Ms. Mary J. McCuaig, AMCT

RE: RESPONSE TO MOE REVIEW OF THE ANNUAL REPORT ON THE 2000
OPERATIONS AND DEVELOPMENT AND GROUNDWATER AND SURFACE
WATER MONITORING ACTIVITIES
CALEDONIA LANDFILL SITE
NATION MUNICIPALITY, ONTARIO

Dear Madam:

Golder Associates Ltd. (Golder Associates) received comments in September 2001 from the
Ministry of the Environment (MOE) associated with their review of the report on the 2000
Operations and Development and 2000 Groundwater and Surface Water Monitoring Program at
the Caledonia Landfill Site. These comments have been reviewed by Golder Associates and,
where applicable, a response has been prepared. Attached are the comments received from the
MOE with a response by Golder Associates (where applicable) presented in bold italics directly
beneath the relevant MOE text.

OFFICES ACROSS NORTH AMERICA,. SOUTH AMERICA, EUROPE, ASIA AND AUSTRALIA




Corporation of the Nation Municipality December 3, 2001
Ms. Mary J. McCuaig, AMCT -2- 011-2877-7000

We trust this is sufficient for your present needs. If you have any questions, please do not
hesitate to contact the undersigned.

Yours truly,

GOLDER ASSOCIATES LTD.
Environmental Division

AW Berah

Andrew M. Harwood, B.Eng.
E.LT.

.A. Marentette, M.Sc.
Senior Hydrogeologist/Associate

AMH:KAM:ml
n:\active\2800\01 1-2877 caledonia landfilltask 7000 - response to moe letter\itr-001 01nov14 moe response.doc

Attachment:

MOE comments (with response by Golder Associates)

Golder Associates




NOTE: Golder Associates’ response to MOE comments are printed in bold italics.

MEMORANDUM August 23, 2001

TO: M. Robert
Sr. Environmental Officer
Cornwall Area Office
Eastern Region

FROM: F. Crossley
Hydrogeologist
Technical Support Section
Eastern Region

RE: 2000 Operation and Development
Groundwater and Surface Water Monitoring Program
Caledonia Landfill Site, Lot 23, Concession VI
Nation Municipality
A471003

Having reviewed the above noted report dated March, 2001 (received May, 2001) by Golder
Associates Limited (GAL) and Stantec Consultants Limited, I offer the following comments.
The report is subdivided into Part A "Operation and Development" by Stantec and Part B
"Groundwater and Surface Water Monitoring Program” by GAL.

The site is licensed under Certificate of Approval, A471003. The site is licensed for the use and
operation of a 4.0 hectare landfill within a total site area of 14.57 hectares. The site is licensed to
receive municipal and non-hazardous solid industrial waste including white goods, tires and
wood waste. Formerly this site was a trench and fill operation, however it has been changed to
an area fill operation. The landfill operates as a naturally attenuating site.

GAL determined the geology to be:

- silty sand

- sand

- bedrock was not encountered at a maximum depth of borehole investigation (6.1 metres).
Based on the water well record information bedrock consists of shale and limestone and
is encountered approximately 30 metres below ground surface.

Previously GAL determined the hydrogeological characteristics to be:

- The horizontal hydraulic gradient ranges from 0.012 to 0.015.

- The estimated hydraulic conductivity (rising head) ranges from 2.8 x 10 to 1.3 x 10?

cm/sec. with a geometric mean of 6.0 x 10" cm/sec.

- The shallow groundwater flow is to the north which is towards the wetland and Paxton

Creek (Figure 2).




Monitoring Well BH-96-4 is located upgradient, with respect to groundwater flow, of the waste.
The water quality in this monitoring well is representative of background water quality.

Monitoring Well BH-99-6 is located directly downgradient of the active landfilling area. The
water quality in this monitoring well shows elevated concentrations of numerous typical leachate
indicator parameters. The water quality in this monitoring well is representative of leachate.
Leachate impacts are evident in monitoring wells: 96-1; 96-2 (slight); 96-3; 99-5; and 99-6.

Guideline B-7, Reasonable Use Concept, applies to this waste disposal site operation. GAL
determined the Reasonable Use Limits. Exceedances of the guideline occur along the eastern
property boundary (BH-96-1) and at BH-96-2 and BH-99-5 which are the furthest downgradient
(north) monitoring wells. -

It is noted that while the Reasonable Use Limits are exceeded at monitoring locations BH96-2
and BH99-5, these monitors are well within the northern boundary limit and the landfill site is
likely in compliance with MOE Guideline B-7 in terms of groundwater impacts at its northern

boundary.

Table 5 outlines the proposed groundwater and surface water monitoring program. The proposed
2001 groundwater monitoring is to remain similar to the 2000 Groundwater Monitoring Program
with the elimination of volatile organic compound scans.

I offer the following conclusions and recommendations:

- This site is not in compliance with Guideline B-7 along the eastern property boundary.
Stantec state that the Township is in the process of acquiring an additional 30 metre wide
strip of land along the eastern boundary for the purpose of buffer and contaminant
attenuation zone. This additional land will likely bring the site into compliance along the
eastern property boundary. The Certificate of Approval should be amended to recognize
these lands as buffer and contaminant attenuation zone.

- The horizontal extent of the leachate plume has not been determined as leachate impacts
occur at the furtherest downgradient monitoring wells. An additional multi-level
monitoring well should be placed between the existing monitoring wells and the
suspected discharge point (Paxton Creek).

A multi-level monitoring location was installed between existing monitoring wells and Paxton
Creek in November 2001. This monitoring location will be included in the next sampling
session and the results included in the 2001 Annual Report.

- The vertical extent of the leachate plume cannot be determined as all the monitoring wells
are completed as single level. A deeper monitoring well is required to better define the
groundwater flow regime. This can be done at the recommended new monitoring well
location. This additional information could be used to support the consultants hypothesis
that the creek is acting as a groundwater interceptor.




A multi-level monitoring location was installed between existing monitoring wells and Paxton
Creek in November 2001. This monitoring location will be included in the next sampling
session and the results included in the 2001 Annual Report.

The potential exists for impacts to the surface water as a result of leachate impacted

groundwater discharging to the surface water course (drainage ditches/wetland and/or
Paxton Creek).

- I concur with the consultants recommended groundwater monitoring program.

Frank Crossley
/gl




NOTE: Golder Associates’ response to MOE comments are printed in bold italics.

MEMORANDUM 17 August, 2001

TO: Marc Robert
Sr. Environmental Officer
Comwall District Office
Eastern Region

FROM: Dana Cruikshank
Surface Water Specialist
Technical Support Section
Eastern Region

RE: Caledonia Waste Disposal Site
2000 Annual Report
Certificate of Approval A471003
Corporation of the Nation Municipality
Lot 23, Concession 6, former Township of Caledonia

I have reviewed the above report with respect to surface water concerns. Groundwater comments
will be sent under separate cover.

WDS Summary

The Caledonia Waste Disposal Site provides disposal services to the former Township of
Caledonia. It accepts municipal and non-hazardous solid industrial waste, white goods, tires and
wood waste. The landfill is situated on flat land with less than 1 metre difference in elevation
and is transected in the north end by a 7-8 metre escarpment. The site is underlain by silty sand
over glacial till and bedrock. Surface water on the west side of the property flows north into an
ephemeral stream that drains through a swampy area which discharges to Paxton Creek. The east
side of the property flows north into a stream which empties into Paxton Creek. Paxton Creek is
a tributary of the South Nation River which is located about 4 kilometres from the waste disposal
site. Groundwater flows are interpreted to flow towards the swamp and to the creek north of the
waste disposal site.

Three surface water sampling periods were conducted in 2000 (August 08, November 29 and
December 23). All stations were frozen in December and no data was collected. Seven surface

water stations have been established to monitor flows off the site to assess impact on Paxton
Creek.



Report Conclusions:

Based on the 2000 surface water quality data the consultant concludes that leachate originating
from the WDS is not adversely impacting water quality in Paxton Creek. Golder Associates is
proposing to sample the site in spring, summer, fall and winter at all seven (7) stations.
Parameters are listed in Table S of the report.

Reviewer's Comments:

Golder Associates has selected good surface water station locations that should alert the South
Nation Municipality should any impacts occur from the Caledonia WDS.

East Side Drainage

SW7 is the background station on the stream and is located upgradient of the WDS. The data
collected to date from this station show background water quality that has exceedances of
PWQO's. Exceedances are seen in aluminum, cadmium, cobalt, copper, iron, phenols, total
phosphorus, thallium and vanadium. Some of these exceedances are likely natural water quality
conditions and others are agricultural impacts.

SW3 and SWS5 are located downgradient of the WDS prior to the stream's entrance into Paxton
Creek. Results from both stations are very similar and tracked almost identically with the
background station SW7. Some increases in concentrations were observed at SW3 in boron,
calcium, alkalinity, TDS, and strontium over the background data.

From the data collected to date it does not appear that the WDS east drainage area is having an
impact on the tributary stream to Paxton Creek.

West Side Drainage

The west side drainage is characterized by SW2 located in the ephemeral stream downgradient of
the WDS and SW4 in the swamp area downgradient of the WDS.

Data shows exceedances in the same parameters and concentrations similar to those found in the
East Side Drainage area. One interesting difference was a higher than average concentration
including a PWQO exceedance for boron at SW4. Boron has been used at other waste disposal
sites as a tracer of groundwater leachate. There is currently not enough data to make any
conclusions regarding contamination of surface water at SW4 from either surface water or
groundwater flows.

It should be noted that surface water location SW4 (swamp location) is typically stagnant and
is not considered to be representative of the surface water quality regime in this area.




Paxton Creek has two surface water stations. SW6 is located upstream of the WDS and is
considered the background station and SW8 is located at the edge of the property line
downgradient from the WDS and the two inflows off the WDS. 2000 data indicates that there is
little difference in water quality between the two stations. Exceedances of PWQO's in iron,

aluminum, total phosphorus and possibly thallium and vanadium are in the same range as other
stations.

I am therefore in agreement with Golder Associates in stating that the 2000 data does not indicate
an impact from the Caledonia WDS on local surface water.

Recommendations:

1. The sampling frequency is adequate for this site at this time. I would recommend a
sampling session done in summer or early fall within 24 hours after a significant
precipitation event (>10 mm). The samples in 2000 were collected during periods of
low flow and likely little runoff from the WDS. Samples after a rainfall event would
provide some data on flushing from the site. Since the 2000 data shows the site is
relatively benign in impacts I would be willing to drop the winter sampling period in
2001 for precipitation event in late summer or early fall. For 2002 I would similarly be
willing to trade off the winter sampling period for a precipitation sampling event in
summer.

A significant precipitation event (>10 mm) has not been observed since receipt of MOE
comments. If a significant precipitation event is observed in the near future, a surface water
sampling session will be conducted within 24 hours of the precipitation event. If no such
precipitation event is observed, surface water sampling locations will be sampled in December
2001 as originally scheduled.

2. The suggested list of parameters is acceptable. In addition to field measurements of DO,
pH and temperature I would like to see discharge estimates of the east drainage stream
and Paxton Creek made during each sampling visit. This will provide data to better
evaluate impacts should they occur in the future.

Surface water flow estimates were recorded at each station in 2000 and are being recorded in
2001.

3. Observations of aquatic invertebrates, algae growth, aquatic plants, litter, debris, etc.
should be made at each station.

Field observations will be recorded at each station in 2002 and will be presented in the 2002
Annual Report.

4. It would be appreciated if the water chemistry spreadsheet summaries provided in
Appendix C could be provided on disk or sent electronically upon request.

Surface water chemistry will be provided electronically upon request.



If you have any questions regarding the above comments or recommendations I would be pleased
to discuss them with you. Ican be reached at (613) 549-4000, extension 2619.

Dana Cruikshank
DRC/sh

c: Dana Cruikshank
Frank Crossley
File SW-05-04 (Caledonia Waste Disposal Site)
File SW-13-06-02 (Paxton Creek)




