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Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra I

EXECUTIVE SUMMARY

Under a contract awarded by Ecosystem Recovery Inc. in May 2015, Archaeological Research
Associates Ltd. carried out a Stage 1 archaeological assessment of lands involved in the
Class Environment Assessment of the Harrington Dam and the Embro Dam in the Township of
Zorra, Oxford County, Ontario. The project is being conducted for the Upper Thames River
Conservation Authority to evaluate alternatives for the two dams. This report documents the
background research and fieldwork involved in the assessment, and presents conclusions and
recommendations pertaining to archaeological concerns within the study area. The assessment
was triggered by the requirements set out in the Environmental Assessment Act.

The Stage 1 assessment was conducted in May 2015 under licence #P007, PIF #P007-0690-
2015. At the time of assessment, the Harrington Dam parcel comprised Harrington Pond, the
Harrington Grist Mill, a gravel driveway, pedestrian bridges, maintained lawns, wooded areas
and part of an agricultural field, whereas the Embro Dam parcel comprised Embro Pond,
a pavilion, a culvert, maintained lawns and wooded areas. All field observations were made from
accessible public lands; accordingly, no permissions were required for property access.

The results of the assessment indicate that the study area currently comprises a mixture of areas
of archaeological potential and areas of no archaeological potential. Archaeological Research
Associates Ltd. recommends that all areas of archaeological potential that could be impacted by
the project be subject to a Stage 2 property assessment in advance of any construction impacts.
The identified areas of no archaeological potential are not recommended for further assessment.

It is requested that this report be entered into the Ontario Public Register of Archaeological
Reports, as provided for in Section 65.1 of the Ontario Heritage Act.
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PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra

TABLE OF CONTENTS
EXECUTIVE SUMMARY I
GLOSSARY OF ABBREVIATIONS v
PERSONNEL v
1.0 PROJECT CONTEXT 1
1.1 Development Context 1
1.2 Historical Context 2
1.2.1 Pre-Contact 2
1.2.1.1 Palaeo-Indian Period 2
1.2.1.2  Archaic Period 2
1.2.1.3  Early and Middle Woodland Periods 3
1.2.1.4 Late Woodland Period 4
1.2.2 Early Contact 6
1.2.2.1  European Explorers 6
1.2.2.2  Trading Contacts and Conflict 7
1.2.2.3  Five Nations Invasion 7
1.2.2.4  Anishinabeg Influx 9
1.2.2.5 Relations and Ambitions 10
1.2.3 The Euro-Canadian Era 11
1.2.3.1  British Colonialism 11
1.2.3.2  Oxford County 12
1.2.3.3  Township of West Zorra 15
1.2.3.4  The Study Area 16
1.2.4 Summary of Past and Present Land Use 18
1.2.5 Additional Background Information 18
1.3 Archaeological Context 18
1.3.1 Previous Archaeological Work 18
1.3.2 Summary of Registered or Known Archaeological Sites 18
1.3.3 Natural Environment 18
1.3.4 Archaeological Fieldwork and Property Conditions 20
2.0 STAGE 1 BACKGROUND STUDY 21
2.1 Summary 21
2.2 Field Methods (Property Inspection) 21
2.3 Analysis and Conclusions 22
3.0 RECOMMENDATIONS 25
4.0 ADVICE ON COMPLIANCE WITH LEGISLATION 26
5.0 IMAGES 27
June 2015 Archaeological Research Associates Ltd.

PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra

6.0 MAPS 34
7.0 BIBLIOGRAPHY AND SOURCES 50
LIST OF IMAGES
Image 1: Current Land Conditions, Harrington Dam 27
Image 2: Current Land Conditions, Harrington Dam 27
Image 3: Current Land Conditions, Embro Dam 28
Image 4: Current Land Conditions, Embro Dam 28
Image 5: Area of No Archaeological Potential, Harrington Dam — Disturbed 29
Image 6: Area of No Archaeological Potential, Harrington Dam — Disturbed 29
Image 7: Area of No Archaeological Potential, Harrington Dam — Disturbed 30
Image 8: Area of No Archaeological Potential, Harrington Dam — Disturbed 30
Image 9: Area of No Archaeological Potential, Harrington Dam — Disturbed 31
Image 10: Area of No Archaeological Potential, Embro Dam — Disturbed 31
Image 11: Area of No Archaeological Potential, Harrington Dam — Permanently Wet 32
Image 12: Area of No Archaeological Potential, Embro Dam — Permanently Wet 32
Image 13: Area of No Archaeological Potential, Embro Dam — Slope > 20° 33
Image 14: Area of No Archaeological Potential, Embro Dam — Slope > 20° 33
LIST OF MAPS
Map 1: Location of the Study Area in the Province of Ontario 34
Map 2: Location of the Study Area in the Township of Zorra 35
Map 3: Map of Middle Woodland Period Complexes 36
Map 4: Pre-Contact Iroquoian Site Clusters 36
Map 5: Detail from S. de Champlain’s Carte de la Nouvelle France (1632) 37
Map 6: Detail from N. Sanson's Le Canada, ou Nouvelle France (1656) 37
Map 7: Detail from the Map of Galinée’s Voyage (1670) 38
Map 8: Detail from H. Popple’s A Map of the British Empire in America (1733) 38

Map 9: Detail from R. Sayer and J. Bennett’s General Map of the Middle British Colonies

in America (1776) 39
Map 10: Detail from D.W. Smyth’s A Map of the Province of Upper Canada (1800) 39
Map 11: Detail from J. Purdy’s A Map of Cabotia (1814) 40
Map 12: Detail from J. Arrowsmith’s Upper Canada (1837) 40
Map 13: Detail from J. Bouchette’s Map of the Provinces of Canada (1846) 41
Map 14: Detail from G.W. Colton’s Canada West (1856) 41
Map 15: Oxford County from W.J. Gage and Co.’s Gages County Atlas (1886) 42
Map 16: West Zorra Township from Walker & Miles’ Topographical and Historical Atlas

of the County of Oxford (1876) 43
June 2015 Archaeological Research Associates Ltd.

PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra

Map 17: Detail from G.C. Tremaine’s Tremaine’s Map of the County of Oxford, Ontario
(1857), Showing the Study Area

Map 18: West Zorra Township from Walker & Miles’ Topographical and Historical Atlas
of the County of Oxford (1876), Showing the Study Area

Map 19: Detail of Harrington from Walker & Miles’ Topographical and Historical Atlas
of the County of Oxford (1876)

Map 20: Historic Aerial Image (1954), Showing the Study Area

Map 21: Assessment Results, Harrington Dam

Map 22: Assessment Results, Embro Dam

GLOSSARY OF ABBREVIATIONS

ARA — Archaeological Research Associates Ltd.

CHVI — Cultural Heritage Value or Interest

MTC — (Former) Ministry of Tourism and Culture

MTCS — Ministry of Tourism, Culture and Sport

PIF — Project Information Form

S&Gs — Standards and Guidelines for Consultant Archaeologists
UTRCA — Upper Thames River Conservation Authority

PERSONNEL

Project Manager: P.J. Racher, M.A. (#P007)
Operations Manager: C.E. Gohm (#R187)
Deliverables Manager: C.J. Gohm, M.A.
Assistant Project Manager: V. Cafik (#R437)
Field Director: H. Buckton (#R491)

Historical Researchers: C.J. Gohm, J. McDermid
Cartographer: K. Brightwell, P.G. (GIS) (#R341)
Technical Writers: C.J. Gohm, J. McDermid

44

45

46
47
48
49

June 2015 Archaeological Research Associates Ltd.

PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 1

1.0 PROJECT CONTEXT
11 Development Context

Under a contract awarded by Ecosystem Recovery Inc. in May 2015, ARA carried out a Stage 1
archaeological assessment of lands involved in the Class Environment Assessment of the
Harrington Dam and the Embro Dam in the Township of Zorra, Oxford County, Ontario. The
project is being conducted for the UTRCA to evaluate alternatives for the two dams. This report
documents the background research and fieldwork involved in the assessment, and presents
conclusions and recommendations pertaining to archaeological concerns within the study area.
The assessment was triggered by the requirements set out in the Environmental Assessment Act.

The subject study area consists of an irregular-shaped 5.66 ha parcel of land at the
Harrington Dam (963656 Road 96) and a rectilinear 3.14 ha parcel of land at the Embro Dam
(843970 Road 84), both located in the western part of the Township of Zorra (see Map 1-Map 2).
The Harrington Dam parcel is generally bounded by Road 96 (County Road 28) to the north,
Victoria Street to the east, agricultural lands to the south and a maintained lawn to west, whereas
the Embro Dam parcel is generally bounded by Road 84 (County Road 16) to the north,
agricultural lands to the east and southeast and the remainder of the Embro Pond Conservation
Area to the west. At the time of assessment, the Harrington Dam parcel comprised
Harrington Pond, the Harrington Grist Mill, a gravel driveway, pedestrian bridges, maintained
lawns, wooded areas and part of an agricultural field, whereas the Embro Dam parcel comprised
Embro Pond, a pavilion, a culvert, maintained lawns and wooded areas. In legal terms, the
Harrington Dam parcel falls on part of Lot 30, Concession 2 in the Geographic Township of West
Zorra, whereas the Embro Dam parcel falls on part of Lot 15, Concession 4 in the Geographic
Township of West Zorra.

The Stage 1 assessment was conducted in May 2015 under licence #P007, PIF #P007-0690-
2015. All field observations were made from accessible public lands; accordingly, no
permissions were required for property access. In compliance with the objectives set out in
Section 1.0 of the S&Gs (MTC 2011:13-23), this investigation was carried out in order to:

e Provide information concerning the study area’s geography, history and current land
condition;

Determine the presence of known archaeological sites in the study area;

Present strategies to mitigate project impacts to such sites, if they are located,

Evaluate in detail the study area’s archaeological potential; and

Recommend appropriate strategies for Stage 2 archaeological assessment, if some or all
of the study area has archaeological potential.

The assessment was conducted in accordance with the provisions of the Ontario Heritage Act,
R.S.0. 1990, c. 0.18. All notes, photographs and records pertaining to the project are currently
housed in ARA’s processing facility located at 154 Otonabee Drive, Kitchener. Subsequent long-
term storage will occur at ARA’s secure storage facility located in Kitchener.

June 2015 Archaeological Research Associates Ltd.
PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 2

The MTCS is asked to review the results and recommendations presented in this report and
express their satisfaction with the fieldwork and reporting through a Letter of Review and Entry
into the Ontario Public Register of Archaeological Reports.

1.2 Historical Context

After a century of archaeological work in southern Ontario, scholarly understanding of the
historic usage of lands in Oxford County has become very well-developed. What follows is a
detailed summary of the archaeological cultures that have settled in the vicinity of the study area
over the past 11,000 years; from the earliest Palaeo-Indian hunters to the most recent Euro-
Canadian farmers.

1.21 Pre-Contact
1.2.1.1 Palaeo-Indian Period

The first documented evidence of occupation in southern Ontario dates to around 9000 BC, after
the retreat of the Wisconsinan glaciers and the formation of Lake Algonquin, Early Lake Erie
and Early Lake Ontario (Karrow and Warner 1990; Jackson et al. 2000:416-419). At that time
(or perhaps even earlier) small Palaeo-Indian bands moved into the region, leading mobile lives
based on the communal hunting of large game and the collection of plant-based food resources
(Ellis and Deller 1990:38; MCL 1997:34). Current understanding suggests that Palaeo-Indian
peoples ranged over very wide territories in order to live sustainably in a post-glacial
environment with low biotic productivity. This environment changed considerably during this
period, developing from a sub-arctic spruce forest to a boreal forest dominated by pine
(Ellis and Deller 1990:52-54, 60).

An Early Palaeo-Indian period (ca. 9000-8400 BC) and a Late Palaeo-Indian period (ca. 8400—
7500 BC) are discernable amongst the lithic spear and dart points. Early points are characterized
by grooves or ‘flutes’ near the base while the later examples lack such fluting. All types would
have been used to hunt caribou and other ‘big game’. Archaeological sites from both time-
periods typically served as small campsites or ‘way-stations’ (occasionally with hearths or fire-
pits), where tool manufacture/maintenance and hide processing would have taken place. For the
most part, these sites tend to be small (less than 200 sg. m) and ephemeral (Ellis and Deller
1990:51-52, 60-62). Many parts of the Palaeo-Indian lifeway remain unknown.

1.2.1.2 Archaic Period

Beginning in the early 8" millennium BC, the biotic productivity of the environment began to
increase as the climate warmed and southern Ontario was colonized by deciduous forests. This
caused the fauna of the area to change as well, and ancient peoples developed new forms of tools
and alternate hunting practices to better exploit both animal and plant-based food sources. These
new archaeological cultures are referred to as ‘Archaic’. Thousands of years of gradual change in
stone tool styles allows for the recognition of Early (7500-6000 BC), Middle (6000-2500 BC)
and Late Archaic periods (2500-900 BC) (MCL 1997:34).

June 2015 Archaeological Research Associates Ltd.
PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 3

The Early and Middle Archaic periods are characterized by substantial increases in the number of
archaeological sites and a growing diversity amongst stone tool types and exploited raw
materials. Notable changes in Archaic assemblages include a shift to notched or stemmed
projectile points, a growing prominence of net-sinkers (notched pebbles) and an increased
reliance on artifacts like bone fish hooks and harpoons. In addition to these smaller items,
archaeologists also begin to find evidence of more massive wood working tools such as ground
stone axes and chisels (Ellis et al. 1990:65-67).

Towards the end of the Middle Archaic (ca. 3500 BC), the archaeological evidence suggests that
populations were 1) increasing in size, 2) paying more attention to ritual activities, 3) engaging
in long distance exchange (e.g. in items such as copper) and 4) becoming less mobile (Ellis et al.
1990:93; MCL 1997:34). Late Archaic peoples typically made use of shoreline/riverine sites
located in rich environmental zones during the spring, summer and early fall, and moved further
inland to deer hunting and fruit-gathering sites during late fall and winter (Ellis et al. 1990:114).

During the Late Archaic these developments continued, and new types of projectile points
appeared along with the first true cemeteries. Excavations of burials from this time-frame
indicate that human remains were often cremated and interred with numerous grave goods,
including items such as projectile points, stone tools, red ochre, materials for fire-making Kits,
copper beads, bracelets, beaver incisors, and bear maxilla masks (Ellis et al. 1990:115-117).
Interestingly, these true cemeteries may have been established in an attempt to solidify territorial
claims, linking a given band or collection of bands to a specific geographic location.

From the tools unearthed at Archaic period sites it is clear that these people had an encyclopaedic
understanding of the environment that they inhabited. The number and density of the sites that
have been found suggest that the environment was exploited in a successful and sustainable way
over a considerable period of time. The success of Archaic lifeways is attested to by clear
evidence of steady population increases over time. Eventually, these increases set the stage for
the final period of Pre-Contact occupation—the Woodland Period (Ellis et al. 1990:120).

1.2.1.3  Early and Middle Woodland Periods

The beginning of the Woodland period is primarily distinguished from the earlier Archaic by the
widespread appearance of pottery. Although this difference stands out prominently amongst the
archaeological remains, it is widely believed that hunting and gathering remained the primary
subsistence strategy throughout the Early Woodland period (900-400 BC) and well into the
Middle Woodland period (400 BC-AD 600). In addition to adopting ceramics, communities also
grew in size during this period and participated in developed and widespread trade relations
(Spence et al. 1990; MCL 1997:34).

The first peoples to adopt ceramics in the vicinity of the study area are associated with the
Meadowood archaeological culture. This culture is characterized by distinctive Meadowood
preforms, side-notched Meadowood points and Vinette 1 ceramics (thick and crude handmade
pottery with cord-marked decoration). Meadowood peoples are believed to have been organized
in bands of roughly 35 people, and some of the best documented sites are fall camps geared
towards the hunting of deer and the gathering of nuts (Spence et al. 1990:128-137).

June 2015 Archaeological Research Associates Ltd.
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Ceramic traditions continued to develop during the subsequent Middle Woodland period, and
three distinct archaeological cultures emerged in southern Ontario: ‘Point Peninsula’ north and
northeast of Lake Ontario, ‘Couture’ near Lake St. Clair and ‘Saugeen’ in the rest of
southwestern Ontario (see Map 3). These cultures all shared a similar method of decorating
pottery, using either dentate or pseudo-scallop shell stamp impressions, but they differed in terms
of preferred vessel shape, zones of decoration and surface finish (Spence et al. 1990:142-43).

The local Saugeen complex, which appears to have extended from Lake Huron to as far east as
the Humber River and the Niagara Peninsula, is characterized by stamped pottery, distinctive
projectile points, cobble spall scrapers and a lifeway geared towards the exploitation of
seasonally-available resources such as game, nuts and fish (Spence et al. 1990:147-156).
Although relatively distant from the study area, the Donaldson site along the Saugeen River may
be representative of a typical Saugeen settlement; it was occupied in the spring by multiple bands
that came to exploit spawning fish and bury members who had died elsewhere during the year
(Finlayson 1977:563-578). The archaeological remains from this site include post-holes, hearth
pits, garbage-dumps (middens), cemeteries and even a few identifiable rectangular structures
(Finlayson 1977:234-514).

During the Middle to Late Woodland transition (AD 600-900), the first rudimentary evidence of
maize (corn) horticulture appears in southern Ontario. Based on the available archaeological
evidence, which comes primarily from the vicinity of the Grand and Credit Rivers, this pivotal
development was not particularly widespread (Fox 1990a:171, Figure 6.1). The adoption of
maize horticulture instead appears to be linked to the emergence of the Princess Point complex,
whose material remains include decorated ceramics (combining cord roughening, impressed
lines and punctuate designs), triangular projectile points, T-based drills, steatite and ceramic
pipes, and ground stone chisels and adzes (Fox 1990a:174-188).

The distinctive artifacts and horticultural practices of Princess Point peoples have led to the
suggestion that they were directly ancestral to the later Iroquoian-speaking populations of
southern Ontario (Warrick 2000:427). These artifacts have not been found in the vicinity of the
study area, however, suggesting that a gradual transition between Saugeen and Early Iroquoian
lifeways took place here instead.

1214 Late Woodland Period

In the Late Woodland period (ca. AD 900-1600), the practice of maize horticulture spread
beyond the western end of Lake Ontario, allowing for population increases which in turn led to
larger settlement sizes, higher settlement density and increased social complexity amongst the
peoples involved. These developments are believed to be linked to the spread of Iroquoian-
speaking populations in the area; ancestors of the historically-documented Huron, Neutral and
Haudenosaunee Nations. Other parts of southern Ontario, including the Georgian Bay littoral, the
Bruce Peninsula and the vicinity of Lake St. Clair, were inhabited by Algonkian-speaking
peoples, who were much less agriculturally-oriented.

June 2015 Archaeological Research Associates Ltd.
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Late Woodland archaeological remains from the greater vicinity of the study area show three
major stages of cultural development prior to FEuropean contact: ‘Early Iroquoian’,
‘Middle Iroquoian’ and ‘Late Iroquoian’ (Dodd et al. 1990; Lennox and Fitzgerald 1990;
Williamson 1990).

Early Iroquoians (AD 900-1300) lived in small villages (ca. 0.4 ha) of between 75 and
200 people, and each settlement consisted of four or five longhouses up to 15 m in length. The
houses contained central hearths and pits for storing maize (which made up 20-30% of their
diet), and the people produced distinctive pottery with decorative incised rims
(Warrick 2000:434-438). The best documented Early Iroquoian culture in the local area is the
Glen Meyer complex, which is characterized by well-made and thin-walled pottery, ceramic
pipes, gaming discs, and a variety of stone, bone, shell and copper artifacts
(Williamson 1990:295-304).

Over the next century (AD 1300-1400), Middle Iroquoian culture became dominant in southern
Ontario, and distinct ‘Uren’ and ‘Middleport’ stages of development have been identified.
Both houses and villages dramatically increased in size during this time: longhouses grew to as
much as 33 m in length, settlements expanded to 1.2 ha in size and village populations swelled to
as many as 600 people. Middle Iroquoian villages were also better planned, suggesting emerging
clan organization, and most seem to have been occupied for perhaps 30 years prior to
abandonment (Dodd et al. 1990:356-359; Warrick 2000:439-446).

During the Late Iroquoian period (AD 1400-1600), the phase just prior to widespread European
contact, it becomes possible to differentiate between the archaeologically-represented groups that
would become the Huron and the Neutral Nations. The study area itself lies within the territorial
boundaries of the Pre-Contact Neutral Nation, documented in lands as far west as Chatham and
as far east as New York State.

The Neutral Nation is well represented archaeologically: typical artifacts include ceramic vessels
and pipes, lithic chipped stone tools, ground stone tools, worked bone, antler and teeth, and
exotic goods obtained through trade with other Aboriginal (and later European) groups
(Lennox and Fitzgerald 1990:411-437). The population growth so characteristic of earlier
Middleport times appears to have slowed considerably during the Late Iroquoian period, and the
Pre-Contact Neutral population likely stabilized at around 20,000 by the early 16™ century
(Warrick 2000:446).

Pre-Contact Neutral villages were much larger than Middleport villages, with average sizes in
the neighbourhood of 1.7 ha. Exceptional examples of these could reach 5 ha in size, containing
longhouses over 100 m in length and housing 2,500 individuals. This seemingly rapid settlement
growth is thought to have been linked to Middleport ‘baby boomers’ starting their own families
and needing additional living space (Warrick 2000:446-449).

It has been suggested that the size of these villages, along with the necessary croplands to sustain
them, may have had some enduring impacts on the landscapes that surrounded them. In
particular, there has been a correlation postulated between Pre-Contact era corn fields and
modern stands of white pine (Janusas 1987:69-70, Figure 7). Aside from these villages, the

June 2015 Archaeological Research Associates Ltd.
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Pre-Contact Neutral also made use of hamlets, agricultural field cabins, specialized camps
(e.g., fishing camps) and cemeteries (MCL 1997:35; Warrick 2000:449).

For the most part, Pre-Contact Neutral archaeological sites occur in isolated clusters defined by
some sort of geographic region, usually within a watershed or another well-defined topographic
feature. It has been suggested that these clusters represent distinct tribal units, which may have
been organized as a larger confederacy akin to the historic Five Nations Iroquois (Lennox and
Fitzgerald 1990:410). Nineteen main clusters of villages have been identified, the closet
manifestation of which is known simply as the ‘London Cluster’. This cluster, which includes the
Lawson, Windermere, Ronto, Smallman, Black Kat and Mathews sites, appears to have
flourished primarily in the 15" century (Lennox and Fitzgerald 1990:Table 13.1).

Late Pre-Contact Neutral sites are largely absent in this part of southern Ontario, indicative of
substantial shifts in local settlement patterns (see Map 4). By the early 16™ century there was a
definite contraction of earlier territories, perhaps linked to the consolidation of tribal units, and
by AD 1534 the Neutral appear to have moved east of the Grand River (Warrick 2000:454).
Although scholars once thought that this shift was linked to a desire for better access to European
goods, the fact that the fur trade did not begin for several decades has led to the recognition of an
alternate reason—war. Later historical sources suggest that the Neutral were engaged in
hostilities with the Fire Nation (possibly the Mascouten), an Algonkian-speaking people to the
southwest known archaeologically as the Western Basin Tradition. Remains from the frontier
zone include strongly fortified villages and earthworks, clearly illustrating a defensive mindset
(Lennox and Fitzgerald 1990:437-438; Warrick 2000:449-451).

The end of the Late Woodland period can be conveniently linked to the arrival and spread of
European fur traders in southern Ontario, and a terminus of AD 1600 effectively serves to
demarcate some substantial changes in Aboriginal material culture. Prior to the establishment of
the fur trade, items of European manufacture are extremely rare on Pre-Contact Neutral sites,
save for small quantities of reused metal scrap. With the onset of the fur trade ca. AD 1580,
European trade goods appear in ever-increasing numbers, and glass beads, copper kettles,
iron axes and iron knives have all been found during excavations (Lennox and Fitzgerald
1990:425-432).

1.2.2  Early Contact
1.2.2.1  European Explorers

One of the first Europeans to venture into what would become Ontario was Etienne Brilé, who
was sent by Samuel de Champlain in Summer 1610 to accomplish three goals: 1) to consolidate
an emerging friendship between the French and the First Nations, 2) to learn their languages, and
3) to better understand their unfamiliar customs. Other Europeans would subsequently be sent by
the French to train as interpreters. These men became coureurs de bois, “living Indian-style ... on
the margins of French society” (Gervais 2004:182). Such ‘woodsmen’ played an essential role in
all later communications with the First Nations.

June 2015 Archaeological Research Associates Ltd.
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Champlain himself made two trips to Ontario: in 1613, he journeyed up the Ottawa River
searching for the North Sea, and in 1615/1616, he travelled up the Mattawa River and descended
to Lake Nipissing and Lake Huron to explore Huronia (Gervais 2004:182-185). He learned
about many First Nations groups during his travels, including prominent Iroquoian-speaking
peoples such as the Wendat (Huron), Petun (Tobacco) and ‘la nation neutre’ (the Neutrals), and a
variety of Algonkian-speaking Anishinabeg bands.

Champlain’s Carte de la Nouvelle France (1632) encapsulates his accumulated knowledge of the
area (see Map 5). Although the distribution of the Great Lakes is clearly an abstraction in this
early map, important details concerning the terminal Late Woodland occupation of southern
Ontario are discernable. Numerous Aboriginal groups are identified throughout the area, for
example, and prolific Neutral village sites can be seen ‘west’ and ‘south’ of Lac St. Louis
(Lake Ontario).

1.2.2.2  Trading Contacts and Conflict

The first half of the 17" century saw a marked increase in trading contacts between the
First Nations and European colonists, especially in southern Ontario. Archaeologically, these
burgeoning relations are clearly manifested in the widespread appearance of items of European
manufacture by AD 1630, including artifacts such as red and turquoise glass beads, scissors,
drinking glasses, keys, coins, firearms, ladles and medallions. During this time, many artifacts
such as projectile points and scrapers began to be manufactured from brass, copper and iron
scrap, and some European-made implements completely replaced more traditional tools
(Lennox and Fitzgerald 1990:432-437).

Nicholas Sanson’s Le Canada, ou Nouvelle France (1656) provides an excellent representation
of southern Ontario at this time of heightened contact. Here the lands of the Neutral Nation are
clearly labelled with the French rendering of their Huron name, ‘Attawandaron’ (see Map 6).
Unfortunately, this increased contact had the disastrous consequence of introducing European
diseases into First Nations communities. These progressed from localized outbreaks to much
more widespread epidemics (MCL 1997:35; Warrick 2000:457). Archaeological evidence of
disease-related population reduction appears in the form of reduced longhouse sizes, the growth
of multi-ossuary cemeteries and the loss of traditional craft knowledge and production skills
(Lennox and Fitzgerald 1990:432-433).

1.2.2.3  Five Nations Invasion

The importance of European trading contacts eventually led to increasing factionalism and
tension between the First Nations, and different groups began to vie for control of the lucrative
fur trade (itself a subject of competition between the French and British). In what would become
Ontario, the Huron, the Petun, and their Anishinabeg trading partners allied themselves with the
French. In what would become New York, the League of the Haudenosaunee (the Five Nations
Iroquois at that time) allied themselves with the British. The latter alliance may have stemmed
from Champlain’s involvement in Anishinabeg and Huron attacks against Iroquoian strongholds
in 1609 and 1615, which engendered enmity against the French (Lajeunesse 1960:xXix).
Interposed between the belligerents, the members of the Neutral Nation refused to become
involved in the conflict.
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Numerous military engagements occurred between the two opposing groups during the first half
of the 17" century, as competition over territories rich in fur-bearing animals increased. These
tensions boiled over in the middle of the 17" century, leading to full-scale regional warfare
(MNCFN 2010:5). In a situation likely exacerbated by epidemics brought by the Europeans and
the decimation of their population, a party of roughly 1,000 Mohawk and Seneca warriors set
upon Huronia in March 1649. The Iroquois desired to remove the Huron Nation altogether, as
they were a significant obstacle to controlling the northern fur trade (Hunt 1940:91-92).

The Huron met their defeat in towns such as Saint Ignace and Saint Louis (Sainte-Marie was
abandoned and burned by the Jesuits in the spring of 1649). Those that were not killed were
either adopted in the Five Nations as captives or dispersed to neighbouring regions and groups
(Ramsden 1990:384). The Petun shared a similar fate, and the remnants of the affected groups
formed new communities outside of the disputed area, settling in Quebec (Wendake), in the area
of Michilimackinac and near Lake St. Clair (where they were known as the Wyandot).

Anishinabeg populations from southern Ontario, including the Ojibway, Odawa and
Pottawatomi, fled westward to escape the Iroquois (Schmalz 1977:2). The Neutral were targeted
in 1650 and 1651, and the Iroquois took multiple frontier villages (one with over 1,600 men) and
numerous captives (Coyne 1895:18). The advance of the Iroquois led to demise of the
Neutral Nation as a distinct cultural entity (Lennox and Fitzgerald 1990:456).

For the next four decades, southern Ontario remained an underpopulated wilderness
(Coyne 1895:20). This rich hunting ground was exploited by the Haudenosaunee to secure furs
for trade with the Dutch and the English, and settlements were established along the north shore
of Lake Ontario at places like Teiaiagon on the Humber River and Ganatswekwyagon on the
Rouge River (Williamson 2008:51). The Haudenosaunee are also known to have traded with the
northern Anishinabeg during the second half of the 17" century (Smith 1987:19).

Due to their mutually violent history, the Haudenosaunee did not permit French explorers and
missionaries to travel directly into southern Ontario for much of the 17 century. Instead, they
had to journey up the Ottawa River to Lake Nipissing and then paddle down the French River
into Georgian Bay (Lajeunesse 1960:xxix). New France was consequently slow to develop in
southern Ontario, at least until the fall of several Iroquoian strongholds in 1666 and the opening
of the St. Lawrence and Lake Ontario route to the interior (Lajeunesse 1960:xxxii).

In 1669, the Haudenosaunee allowed an expedition of 21 men to pass through their territory. This
expedition, which included Francois Dollier de Casson (a Sulpician priest) and René Bréhant de
Galinée, managed to reach and explore the Grand River, which they named le Rapide after the
swiftness of its current. These men descended the Grand to reach Lake Erie, and they wintered at
the future site of Port Dover (Coyne 1895:21). Galinée’s map is one of the earliest documented
representations of the interior of southwestern Ontario (see Map 7). In it, he notes the locations
of several former Neutral villages at the western end of Lake Ontario, likely consisting of
abandoned ruins.

June 2015 Archaeological Research Associates Ltd.
PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 9

1.2.2.4  Anishinabeg Influx

The fortunes of the Five Nations began to change in the 1690s, as disease and casualties from
battles with the French took a toll on the formerly-robust group (Smith 1987:19). On July 19,
1701, the Haudenosaunee ceded lands in southern Ontario to King William 111 with the provision
that they could still hunt freely in their former territory (Coyne 1895:28). However, judging from
the land cessions to follow, this agreement appears to have lacked any sort of binding formality.

According to the traditions of the Algonkian-speaking Anishinabeg, Ojibway, Odawa and
Potawatomi bands began to mount an organized counter-offensive against the Iroquois in the late
17" century (MNCFN 2010:5). Around the turn of the 18" century, the Anishinabeg of the
Great Lakes expanded into Haudenosaunee lands, and attempted to trade directly with the French
and the English (Smith 1987:19). This led to a series of battles between the opposing groups, in
which the Anishinabeg were more successful (Coyne 1895:28).

Haudenosaunee populations subsequently withdrew into New York State, and Anishinabeg bands
established themselves in southern Ontario. Many of these bands were mistakenly grouped
together by the immigrating Europeans under the generalized designations of ‘Chippewa/
Ojibway’ and ‘Mississauga’. ‘Mississauga’, for example, quickly became a term applied to many
Algonkian-speaking groups around Lake Erie and Lake Ontario (Smith 1987:19), despite the fact
that the Mississaugas were but one part of the larger Ojibway Nation (MNCFN 2010:3).

The Anishinabeg are known to have taken advantage of the competition between the English and
French over the fur trade, and they were consequently well-supplied with European goods. The
Mississaugas, for example, traded primarily with the French and received “everything from
buttons, shirts, ribbons to combs, knives, looking glasses, and axes” (Smith 1987:22). The
British, on the other hand, were well-rooted in New York State and enjoyed mutually beneficial
relations with the Haudenosaunee.

As part of this influx, many members of the Algonkian-speaking Ojibway, Potawatomi and
Odawa First Nations came back to Lake Huron littoral. Collectively, these people came to be
known as the Chippewas of Saugeen Ojibway Territory (also Saugeen Ojibway Nation). These
Algonkian-speakers established themselves in the Bruce Peninsula, all of Bruce and
Grey Counties, and parts of Huron, Dufferin, Wellington, and Simcoe Counties
(Schmalz 1977:233).

Throughout the 1700s and into the 1800s, Anishinabeg populations hunted, fished, gardened and
camped along the rivers, floodplains and forests of southern Ontario (Warrick 2005:2). However,
their ‘footprint’ was exceedingly light, and associated archaeological sites are both rare and
difficult to detect. Around 1720, French traders are known to have established a trading post at
the western end of Lake Ontario, and the Mississaugas were actively involved in the regional fur
trade (MNCFN 2010:09). In September 1750, construction began on another trading post in the
vicinity of present-day Toronto, which was called Fort Rouillé, or Fort Toronto. Fort Rouillé was
completed in Spring 1751 and served as an outstation for the larger Fort Niagara until it was
abandoned and burned in 1759 (Williamson 2008:56).
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Historical maps from the 18" century shed valuable light on the cultural landscape of what
would become southern Ontario. H. Popple’s A Map of the British Empire in America (1733),
for example, shows the Neutral and Huron/Petun Nations destroyed by the Haudenosaunee
ca. 1650, and also demonstrates the ephemeral environmental impact of the mobile Anishinabeg
(see Map 8). This map also includes an early rendering of the Thames River, although its full
extent was clearly not yet understood.

1.2.25 Relations and Ambitions

The late 17" and early 18" centuries bore witness to the continued growth and spread of the fur
trade across all of what would become the Province of Ontario. The French, for example,
established and maintained trading posts along the Upper Great Lakes, offering enticements to
attract fur traders from the First Nations. Even further north, Britain’s Hudson Bay Company
dominated the fur trade. Violence was common between the two parties, and peace was only
achieved with the Treaty of Utrecht in 1713 (Ray 2015). Developments such as these resulted in
an ever-increasing level of contact between European traders and local Aboriginal communities.

As the number of European men living in Ontario increased, so too did the frequency of their
relations with Aboriginal women. Male employees and former employees of French and British
companies began to establish families with these women, a process which resulted in the
ethnogenesis of a distinct Aboriginal people: the Métis. Comprised of the descendants of those
born from such relations (and subsequent intermarriage), the Métis emerged as a distinct
Aboriginal people during the 1700s (MNO 2015).

Meétis settlements developed along freighting waterways and watersheds, and were tightly linked
to the spread and growth of the fur trade. These settlements were part of larger regional
communities, connected by “the highly mobile lifestyle of the Métis, the fur trade network,
seasonal rounds, extensive kinship connections and a shared collective history and identity”

(MNO 2015).

In 1754, hostilities over trade and the territorial ambitions of the French and the British led to the
Seven Years’ War (often called the French and Indian War in North America), in which many
Anishinabeg bands fought on behalf of the French. After the French surrender in 1760, these
bands adapted their trading relationships accordingly, and formed a new alliance with the British
(Smith 1987:22). In addition to cementing British control over the Province of Quebec, the
Crown’s victory over the French also proved pivotal in catalyzing the Euro-Canadian settlement
process. The resulting population influx caused the demographics of many areas to change
considerably.

R. Sayer and J. Bennett’s General Map of the Middle British Colonies in America (1776)
provides an excellent view of the ethnic landscape of southern Ontario prior to the widespread
arrival of European settlers. This map clearly depicts the Thames River (‘the Long River without
Falls’), the Grand River (‘the Great River’), the territory of the Ojibway and the virtually
untouched lands of southwestern Ontario (see Map 9).
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1.2.3 The Euro-Canadian Era
1.2.31 British Colonialism

With the establishment of absolute British control came a new era of land acquisition and
organized settlement. In the Royal Proclamation of 1763, which followed the Treaty of Paris, the
British government recognized the title of the First Nations to the land they occupied. In essence,
the ‘right of soil” had to be purchased by the Crown prior to European settlement
(Lajeunesse 1960:cix). Numerous treaties and land surrenders were accordingly arranged by the
Crown, and great swaths of territory were acquired from the Ojibway and other First Nations.
These first purchases established a pattern “for the subsequent extinction of Indian title”
(Gentilcore and Head 1984:78).

The first land purchases in Ontario took place along the shores of Lake Ontario and Lake Erie, as
well as in the immediate ‘back country’. Such acquisitions began in August 1764, when a 3.0 km
strip of land on the west side of the Niagara River was surrendered by the Seneca First Nation
(Surtees 1994:97; NRC 2010). Although many similar territories were purchased by the
Crown in subsequent years, it was only with the conclusion of the American Revolutionary War
(1775-1783) that the British began to feel a pressing need for additional land. In the aftermath of
the conflict, waves of United Empire Loyalists came to settle in the Province of Quebec, driving
the Crown to seek out property for those who had been displaced. This influx had the devastating
side effect of sparking the slow death of the fur trade, which was a primary source of income for
many First Nations groups.

By the mid-1780s, the British recognized the need to 1) secure a military communication route
from Lake Ontario to Lake Huron other than the vulnerable passage through Niagara, Lake Erie
and Lake St. Clair; 2) acquire additional land for the United Empire Loyalists; and 3) modify the
administrative structure of the Province of Quebec to accommodate future growth. The first two
concerns were addressed through the negotiation of numerous ‘land surrenders’ with
Anishinabeg groups north and west of Lake Ontario, and the third concern was mitigated by the
establishment of the first administrative districts in the Province of Quebec.

On July 24, 1788, Sir Guy Carleton, Baron of Dorchester and Governor-General of British
North America, divided the Province of Quebec into the administrative districts of Hesse,
Nassau, Mecklenburg and Lunenburg (AO 2011). The vicinity of the study area fell within the
Hesse District at this time, which consisted of a massive tract of land encompassing all of the
western and inland parts of the province extending due north from the tip of Long Point on
Lake Erie in the east. According to early historians, “this division was purely conventional and
nominal, as the country was sparsely inhabited ... the necessity for minute and accurate
boundary lines had not become pressing” (Mulvany et al. 1885:13).

Further change came in December 1791, when the Parliament of Great Britain’s Constitutional
Act created the Provinces of Upper Canada and Lower Canada from the former Province of
Quebec. Colonel John Graves Simcoe was appointed as Lieutenant-Governor of Upper Canada,
and he became responsible for governing the new province, directing its settlement and
establishing a constitutional government modelled after that of Britain (Coyne 1895:33).
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Simcoe initiated several schemes to populate and protect the newly-created province, employing
a settlement strategy that relied on the creation of shoreline communities with effective
transportation links between them. These communities, inevitably, would be composed of lands
obtained from the First Nations, and many more purchases were subsequently arranged.
The eastern and southern parts of Oxford County, for example, were acquired on December 7,
1792 as part of the second ‘Between the Lakes Purchase’, conducted to enhance
Governor Haldimand’s original purchase from 1784. In this transaction, the Mississaugas
received goods worth 1,180.74 Quebec pounds as compensation for approximately 1,215,000 ha
(NRC 2010).

In July 1792, Simcoe divided the province into 19 counties consisting of previously-settled
lands, new lands open for settlement and lands not yet acquired by the Crown. These new
counties stretched from Essex in the west to Glengarry in the east. Three months later, in
October 1792, an Act of Parliament was passed whereby the four districts established by
Lord Dorchester were renamed as the Western, Home, Midland and Eastern Districts. The
vicinity of the study area nominally fell within the boundaries of Kent County in the
Western District at this time, which comprised all of the territory of Upper Canada that was not
included in the other 18 counties (AO 2011). In essence, Kent was the largest county ever
created, stretching from Lake Erie to Hudson’s Bay (McGeorge 1939:36). This arrangement
would not last, however, and the ‘northern’ parts of Kent County would soon be sectioned off to
form separate counties.

1.2.3.2  Oxford County

Shortly after the creation of Upper Canada, the original arrangement of the province’s districts
and counties was deemed inadequate. As population levels increased, smaller administrative
bodies became desirable, resulting in the division of the largest units into more ‘manageable’
component parts. The first major changes in the vicinity of the study area took place in 1798,
when an Act of Parliament called for the realignment of the Home and Western Districts and the
formation of the London and Niagara Districts. Many new counties and townships were
subsequently created (AO 2011).

The vicinity of the study area became part of Oxford County in the London District at this time.
D.W. Smyth’s A Map of the Province of Upper Canada (1800) and J. Purdy’s A Map of Cabotia
(1814) show the layout of the first townships in this area (see Map 10-Map 11). Although
Oxford County would endure for the entirety of the Euro-Canadian era, it was not excluded
from the many changes associated with the evolving administrative landscape. In 1821, for
example, the county was enlarged through the addition of the Townships of Nissouri and Zorra
(see Map 12). In the 1830s and early 1840s, the layout of what would become southern Ontario
was significantly altered through the creation of the Huron, Brock, Wellington, Talbot and
Simcoe Districts (AO 2011). Oxford became part of the Brock District in November 1839 and
part of Canada West in the new United Province of Canada in February 1841 (see Map 13).

The earliest settler in Oxford County was Thomas Horner, who first came to the Township of
Blenheim from New Jersey in 1793 to inspect the area and select a mill site. Horner’s uncle,
Thomas Watson, Esquire, had aided Governor Simcoe when he was imprisoned by the
Americans, and Simcoe had invited Watson’s friends and relations to settle in Blenheim in 1792.
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Watson sent his son (also named Thomas) with Horner in response to Simcoe’s request.
To accommodate the arrival of Horner and other settlers, Simcoe had the first three concessions
of Blenheim surveyed by “Surveyor Jones and his Indian Party” (Shenston 1852:29).

A second grant was made by Governor Simcoe in 1795 to Major Thomas Ingersoll, a Loyalist
soldier from Massachusetts. The grant was a reward for Ingersoll’s service in the Revolutionary
War and was made on the condition that 40 families had to be settled on the land within 10 years.
By 1805, 40 families had attempted settlement of the area, but many had been discouraged by the
hardness of life there and abandoned their holdings. At the time, the historically-surveyed
Dundas Street was the only road traversing the area, and it was more of a roughhewn and boggy
trail than a real road (MTO 1984). As a result, Ingersoll lost his charter and moved to Port Credit
where he died in 1812 (Frost and Stoyles 2003:4).

Between 1815 and 1824, heavy immigration from the Old World resulted in the doubling of the
non-Aboriginal population of Upper Canada from 75,000 to 150,000. This dramatic increase was
a result of the outcome of the War of 1812 and the Crown’s efforts to populate the province’s
interior. A total of six major land-cession agreements were then pursued, which would yield
nearly 3,000,000 ha of lands for Euro-Canadian settlement (Surtees 1994:112). These agreements
were concerned with lands located well beyond the original waterfront settlements of
Upper Canada, and included the Lake Simcoe-Nottawasaga, Ajetance, Rice Lake, Rideau,
Long Woods and Huron Tract Purchases (Surtees 1994:113-119).

In October 1818, John Askin, Superintendent of Indian Affairs at Amherstburg, was sent to the
Thames River area between London and Chatham in order to arrange for the purchase of a large
tract of land to the north. Askin met with the chiefs of the Ojibway bands of the Chenal Ecarté,
the St. Clair River, Bear Creek, the Ausable River and the Thames River, and began negotiations
for lands on the Thames River and on Lake Huron just north of the Ausable River, extending
inland as far as the Grand River Tract. The Ojibway leaders agreed to sell the land, and stipulated
that 1) six reserves be set aside for them and that 2) a blacksmith and farm instructor be stationed
near the reserves (Surtees 1994:117).

Based on Askin’s report, the government decided to purchase the subject tract through two
agreements: the ‘Long Woods Purchase’ and the ‘Huron Tract Purchase’. The Long Woods area
interested the Crown the most, as it was immediately north of the Thames River and was the next
logical destination for Euro-Canadian settlers. Askin met with the Ojibway in 1819, and a
provisional agreement was created which involved the surrender of 210,000 ha in exchange for
an annuity of 600 pounds in currency and goods. The Huron Tract provisional agreement was
also negotiated that same year, in which over 1,000,000 ha were to be sold for an annuity of
1,375 pounds in currency and goods (Surtees 1994:117-118).

Neither agreement was executed, however, as objections over the nature of the cash payments led
to the revision of both proposals. The Long Woods Purchase was finally completed on
November 28, 1822, and almost 552,190 ha were exchanged for 600 pounds in currency
(NRC 2010). Specifically, a per capita payment of 2 pounds 10 shillings was agreed upon, to a
maximum of 240 persons (Surtees 1994:118). The Huron Tract Purchase took longer to settle,
and it was not pursued in earnest until John Galt’s Canada Company began to materialize. This

June 2015 Archaeological Research Associates Ltd.
PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 14

purchase was completed on July 10, 1827 for 1,375 pounds in currency (NRC 2010). Over the
ensuing years, these lands would become parts of Waterloo, Wellington, Huron, Lambton,
Middlesex and Oxford Counties. The vicinity of the study area was acquired as part of the
Huron Tract Purchase, which extended westerly from the South Thames River and the western
limits of the second ‘Between the Lakes Purchase’.

Eventually, county roads were improved and the pace of settlement in the county increased, with
the bulk of immigrants coming from Scotland, England and Ireland. By 1842, the population of
Oxford County had reached 16,271 (Smith 1846:20). Settlement subsequently occurred at such
apace that, by 1846, no remaining Crown Lands were available for sale in the entirety
of the county (Smith 1846:20). Woodstock, located in the northwest corner of the
Township of East Oxford, served as the District town throughout this period of rapid growth
(Smith 1846:20, 233).

As the population of the county increased, so did public frustration with the Government, which
was largely Crown-appointed and dominated by members of the privileged ‘Family Compact’.
In 1837, many Oxonians (people of Oxford County) led by their local member of the Legislative
Assembly, Dr. Charles Duncombe, joined the Upper Canada Rebellion. Their efforts were soon
thwarted, and Duncombe was forced to flee to America (Stagg 2013). Success came in 1839,
however, with the creation of the Brock District. This new district consisted solely of
Oxford County (formerly part of the London District)—a move that was intended to provide the
county with more political autonomy (AO 2011). The new political system made settlement in
Canada West more attractive, particularly to Americans, and caused the population of
Oxford County to surge to 31,448 by 1852.

Following the abolishment of the district system in 1849, the counties of Canada West were
reconfigured once again. Oxford County emerged to stand on its own as an independent
municipality at this time, comprising the Townships of Blandford, Blenheim, Dereham,
East Nissouri, North Oxford, East Oxford, West Oxford, North Norwich, South Norwich,
East Zorra and West Zorra (see Map 14). The county was known for its high, rolling lands that
offered excellent opportunities for cultivation, as well as its many waterways, including the
Grand River, the Thames River, Otter Creek and Catfish Creek (Smith 1846:20).

In 1853, the arrival of the Great Western Railway encouraged further settlement within
Oxford County. The railway allowed the area’s residents to prosper as producers and exporters
of grain and cheese. Increased demand for such products, accompanied by increasing prices,
created considerable prosperity during the Crimean War (1853-1856) and the American Civil
War (1861-1865). By the late 19" century, the county was traversed by multiple railway lines,
and major population centres had developed in each township (see Map 15).

On January 1, 1975, major revisions to Oxford County's structure occurred when the historic
townships were amalgamated into five new municipalities: Zorra, East Zorra-Tavistock,
Blandford-Blenheim, South-West Oxford and Norwich. The urban centres of Ingersoll,
Tillsonburg and Woodstock were retained, although there were modifications to their layouts.
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1.2.3.3  Township of West Zorra

In historic times, the Township of Zorra was bounded by the Townships of Downie and
South Easthope to the north, the Townships of Wilmot and Blandford to the east, the Township of
North Oxford to the south and the Township of Nissouri to the west. According to early historical
sources, the township contained “very excellent land, and the timber is generally hard wood,
maple, oak, elm, beech, etc.” (Smith 1846:226), and “its general aspect is rolling, and the soil
rich and fertile, producing excellent crops of grain and fruit” (Sutherland 1862:94). The land was
well-watered by various tributaries of the Thames River, providing power for milling operations
(Sutherland 1862:94).

The Township of Zorra was surveyed by Shubal Parke in 1820, and by January 1820, a total of
27,951 ha had been granted in parcels of various sizes. Most of the parcels were 40.5 ha
(100 acres) or 81.0 ha (200 acres) in size, but Thaddeus Davis was granted 2,051.4 ha
(5,069 acres) and Thomas Merritt and James Kerby were granted 404.7 ha (1,000 acres).
Joseph Randell, Daniel Randell, Robert Roseburgh, Thomas Roseburgh, Samuel Roseburgh,
Lewis Evans, Shubal Parke and Thomas Woomack were only granted 20.2 ha (50 acres) each.
The township was first organized in 1822, and only 58.7 ha (145 acres) had been cleared at that
time (Shenston 1852:164-165).

The population of Zorra as a whole was 2,722 in 1842, and there was one grist mill and three
saw mills in operation. A total of 24,370 ha were taken up by ca. 1846, 4,301 ha of which were
under cultivation (Smith 1846:226). The Township of Zorra was divided into the municipalities
of West and East Zorra in 1845, and West Zorra comprised the portion of the Township of Zorra
located west of the line between Concessions 8 and 9 (Shenston 1852:28; Sutherland 1862:94).
The first lot sold by the government was Lot 12, Concession 4, the northern half of which was
acquired by Barnabus Ford, Jr. and the southern half of which was acquired by Abel Ford in
January 1832 (Shenston 1852:173).

By 1851, the population of West Zorra was 3,302, and by 1861, it was 3,691. The majority of the
population was of Scottish origin at that time (Sutherland 1862:94), and there were 64 McKays,
25 Murrays, 24 Rosses, 19 Sutherlands, 15 McLeods and 13 McDonalds on an enumerator list
from the mid-19™ century (Shenston 1852:173). In the mid-19" century, there were three saw
mills, two grist mills, one wheat and barley mill, one oat mill, one carding and fulling mill and
one tannery in the township (Shenston 1852:173). In 1862, the major roads in the township
included the “Ingersoll, North Oxford, East Nissouri, and West Zorra Gravel Road” and the
“North Oxford and West Zorra Gravel Road” (Sutherland 1862:94).

As a testament to the prosperity of the farming industry in West Zorra, “The West Zorra
Agricultural Society” was formed in 1854 and ran an annual exhibition. The association met at
the Albion Hotel in Embro, and the show ground was on the green opposite the hotel. Prizes
were awarded for “horses, cattle, sheep, swine, dairy produce, grain, vegetables, domestic
manufactures, farming implements, other mechanic works, fruit and field roots” (Sutherland
1862:94). The Western Ontario Pacific Railway (operated by Canadian Pacific) was surveyed in
1886 and opened in 1887, whereas the St. Marys & Western Ontario Railway and the
Tillsonburg, Lake Erie & Pacific Railway (both operated by Canadian Pacific) were opened in
1908 and abandoned in 1995 (Zadro and Delamere 2009).
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The principal historic communities in West Zorra included Harrington in the northwest and
Embro in the south-centre, although smaller settlements also developed at Brooksdale,
Youngsville and Maplewood (see Map 16). Harrington (originally called Springville) had a
population of approximately 100 in 1862, and it contained a post office, a school, saw, flouring
and oatmeal mills, general stores as well as shoe, carpenter, cabinet-maker, wagon and other
workshops at that time (Sutherland 1862:128). Embro developed 9.6 km from the ‘Governor’s
Road’ (Dundas Street) and it had excellent hydraulic power for mill purposes. By 1846, Embro
had a population of roughly 150 and contained one grist and saw mill, a carding machine and
cloth factory, a distillery, a tannery, three stores, two taverns, one wagon maker, two blacksmiths,
three shoemakers and one tailor (Smith 1846:54). By 1862, the settlement had a population of
551 and boasted three flouring and grist mills, one saw mill, a woollen factory, a tannery and a
post office, and its business included mercantile stores, workshops and a brick hotel called the
Albion (Sutherland 1862:122-124).

1.2.3.4  The Study Area

As discussed in Section 1.1, the Harrington Dam parcel falls on part of Lot 30, Concession 2 in
the Geographic Township of West Zorra, whereas the Embro Dam parcel falls on part of Lot 15,
Concession 4 in the Geographic Township of West Zorra. The lots in this area were laid out
during the early 19" century, and the vicinity of the study area was well-settled for the remainder
of the Euro-Canadian period.

In an attempt to reconstruct the historic land use of the study area, ARA examined three
historical maps that documented past residents, structures (e.g., homes, businesses and public
buildings) and features during the mid- and late 19" century. Specifically, the following maps
were consulted:

e G.C. Tremaine’s Tremaine’s Map of Oxford County, Canada West (1857) at a scale of
60 chains to 1 inch (OHCMP 2015),

e Harrington from Walker & Miles’ Topographical and Historical Atlas of the County of
Oxford (1876) at a scale of 10 chains to 1 inch (McGill University 2001); and

e \West Zorra Township from Walker & Miles’ Topographical and Historical Atlas of the
County of Oxford (1876) at a scale of 45 chains to 1 inch (McGill University 2001).

The consulted historical maps were georeferenced and integrated into ARA’s GIS database, and
the limits of the study area are illustrated in Map 17-Map 19. The content of these maps is
referenced throughout the following historic land use summary.

G.C. Tremaine’s Tremaine’s Map of Oxford County, Canada West (1857) indicates that the
community of Harrington was well-established around the Harrington Dam parcel, and the
Harrington Pond and Grist Mill are illustrated within the study area (a saw mill is also shown to
the west). The lands southwest of the community were owned by William Ross, whereas the
lands to the southeast were owned by L.D. Demarest (Demorest). According to Sutherland’s
County of Oxford Gazetteer and General Business Directory for 1862-3, D.L. Demorest was a
post master and saw mill owner, Richard Paige was the proprietor of the Harrington Mills, and
Sutherland & White were the proprietors of the Harrington Oatmeal Mill (Sutherland 1862:129).
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The Embro Dam parcel, on the other hand, falls within lands owned by George Leonard, and a
grist mill is shown within the study area. Sutherland’s County of Oxford Gazetteer and General
Business Directory for 1862-3 lists Mrs. Munro as the proprietress of Spring Creek Mills on
Lot 15, Concession 4 (Sutherland 1862:103).

West Zorra Township from Walker & Miles’ Topographical and Historical Atlas of the County of
Oxford (1876) indicates that the majority of Lot 30, Concession 2 was owned by S.F. Rounds at
that time, and a school house and church are illustrated in the northwestern and south-central
parts, respectively. S.F. Rounds is listed as an American-born farmer and mill owner who settled
in the Township of West Zorra in 1837, and he collected his mail from the Harrington post office.
The northern part of the lot comprised the community of Harrington, and Harrington from
Walker & Miles’ Topographical and Historical Atlas of the County of Oxford (1876) provides a
comprehensive picture of the settlement. The mill pond is shown, as is the Harrington Grist Mill
on the east bank of ‘Trout Creek’ (now Harrington-West Drain). Regarding the Embro Dam
parcel, West Zorra Township from Walker & Miles’ Topographical and Historical Atlas of the
County of Oxford (1876) indicates that Lot 15, Concession 4 was owned by Thomas Sutherland,
and a grist mill is illustrated on the east side of ‘Spring Brook’ (now Youngsville Drain). Few
biographical details are listed for Sutherland, save for the fact that he collected his mail from the
Embro post office (McGill University 2001).

The Harrington Grist Mill is a major feature of the Harrington Dam parcel, and it was built by
United Empire Loyalist D.L. Demorest. It operated continuously from 1846 to 1966, save for
short periods in 1903 (when the mill dam broke), 1923 (when the mill was destroyed by fire) and
1949 (when the mill dam broke again). The original structure consisted of pine timbers and a
split shingle roof, and it was powered by an overshot wheel (later replaced by a more efficient
turbine in the 1880s). The mill initially used the French Burr stone system for producing flour,
but in the late 1890s, modern milling equipment was introduced in the form of an oat roller and
chopper (the oat roller at the mill was manufactured by Whitelaw Machinery of Woodstock). The
mill was acquired by the UTRCA in 1966, and it then remained closed and unused (HCC 2008).

In 1999, the Harrington Community Club entered into a lease agreement in order to preserve and
restore the mill as a museum and educational site. The work involved “re-installations, new
foundation and re-alignments to loosen up the running gear” (Dale 2010:6). The restorations also
included recladding the structure in board and batten, installing a new roof, restoring the oat
roller from the 1890s and restoring the turbine (Fischer and Harris 2007:219). Interestingly, there
is an advertisement for Harrington Mills, Gristing and Chopping in Walker & Miles’
Topographical and Historical Atlas of the County of Oxford (1876), listing the proprietor as
J.S. Betzner. The advertisement reads: “Harrington Mills, J.S. Betzner, Proprietor, Gristing and
Chopping, Done on Short Notice. Highest Market Price for Wheat and other Grain” (Walker &
Miles 1876:94).

ARA also consulted a historic aerial image of the properties from 1954 to gain a better
understanding of their more recent land use (see Map 20). The Harrington Dam parcel comprised
Harrington Pond, the Harrington Grist Mill and a laneway running along the western edge of the
study area at this time. The Embro Dam parcel comprised Spring Brook and adjacent grassed and
wooded areas, but no structures or features are visible (University of Toronto 2009).
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1.2.4  Summary of Past and Present Land Use

During Pre-Contact and Early Contact times, the vicinity of the study area would have comprised
a mixture of deciduous trees and open areas. It seems clear that the First Nations managed the
landscape to some degree, but the extent of such management is unknown. During the early
19" century, Euro-Canadian settlers arrived in the area and began to clear the forests for
agricultural purposes. Over the course of the Euro-Canadian era, the Harrington Dam parcel
would have fallen within the community of Harrington and contained a mill pond surrounded by
homes, roadways and businesses. The Embro Dam parcel contained a mill pond surrounded by
agricultural lands and wooded areas. At the time of assessment, the Harrington Dam parcel
comprised Harrington Pond, the Harrington Grist Mill, a gravel driveway, pedestrian bridges,
maintained lawns, wooded areas and part of an agricultural field, whereas the Embro Dam parcel
comprised Embro Pond, a pavilion, a culvert, maintained lawns and wooded areas.

1.2.5 Additional Background Information

Given that no other archaeological assessment reports have been prepared for the project, and
that no other assessments have been documented in the immediate area (see Section 1.3.1),
additional relevant background information was not available to inform ARA’s archaeological
potential modelling or recommendations (MTC 2011:125).

1.3 Archaeological Context
1.3.1  Previous Archaeological Work

In order to determine whether any archaeological assessments had been previously conducted
within the limits of, or immediately adjacent to the study area, ARA submitted an inquiry to the
Archaeology Data Coordinator (MTCS 2015) and conducted extensive independent background
research. As a result of these investigations, it was determined that there are no reports on record
documenting past work within a 50 m radius.

1.3.2  Summary of Registered or Known Archaeological Sites

An archival search was conducted using the MTCS’s Ontario Archaeological Sites Database in
order to determine the presence of any registered archaeological resources which might be
located within a 1 km radius of the study area (MTCS 2015). The results of this search indicate
that there are no previously-identified archaeological sites within these limits. The lack of
documented archaeological sites in the vicinity of the study area should not be taken as an
indicator that the area was unattractive or undesirable for human occupation. Instead, this
absence of sites is likely related to a lack of local archaeological exploration.

1.3.3 Natural Environment

Environmental factors played a substantial role in shaping early land-use and site selection
processes, particularly in small Pre-Contact societies with non-complex, subsistence-oriented
economies. Euro-Canadian settlers also gravitated towards favourable environments, particularly
those with agriculturally-suitable soils. In order to fully comprehend the archaeological context
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of the study area, the following four features of the local natural environment must be
considered: 1) forests; 2) drainage systems; 3) physiography; and 4) soil types.

The study area lies within the deciduous forest, which is the southernmost forest region in
Ontario and is dominated by agricultural and urban areas. This region generally has the
greatest diversity of tree species, while at the same time having the lowest proportion of
forest. It has most of the tree and shrubs species found in the Great Lakes—St. Lawrence forest
(e.g., eastern white pine, red pine, eastern hemlock, white cedar, yellow birch, sugar and red
maple, basswood, red oak, black walnut, butternut, tulip, magnolia, black gum, and many types
of oaks and hickories), and also contains black walnut, butternut, tulip, magnolia, black gum,
many types of oaks, hickories, sassafras and red bud. The deciduous forest region has the
most diverse forest life in Ontario, including rare species such as the southern flying squirrel,
red-bellied woodpecker, black rat snake, milk snake and gray tree frog (MNRF 2014).

With an area of almost 3,000,000 ha, the deciduous forest region has largely been cleared, and
only scattered woodlots remain on sites too poor for agriculture (MNRF 2014). In Pre-Contact
times, however, these dense forests would have been particularly bountiful. It is believed that the
First Nations of the Great Lakes region exploited close to 500 plant species for food, beverages,
food flavourings, medicines, smoking, building materials, fibres, dyes and basketry
(Mason 1981:59-60). Furthermore, this diverse vegetation would have served as both home and
food for a wide range of game animals, including white tailed deer, turkey, passenger pigeon,
cottontail rabbit, elk, muskrat and beaver (Mason 1981:60).

In terms of local drainage systems, the Harrington Dam parcel lies within the Trout Creek
watershed, which makes up 5% of the Upper Thames River watershed and drains parts of Zorra,
Perth South, Perth East, St. Marys and Stratford into the North Thames River at St. Marys.
The Embro Dam parcel lies within the Mud Creek watershed, which also makes up 5% of the
Upper Thames River watershed and drains parts of Zorra and East Zorra-Tavistock into the
Middle Thames River downstream of Embro (UTRCA 2012). Specifically, the Harrington Dam
parcel is traversed by a tributary of Trout Creek (Harrington-West Drain) and is located 294 m
south of Trout Creek and 397 m southeast of the Wildwood Reservoir. The Embro Dam parcel is
traversed by a tributary of North Branch Creek West (Youngsville Drain) and is located 4.1 km
west of Mud Creek and 4.0 km northwest of the Middle Thames River.

Physiographically, the study area lies within the region known as the Oxford Till Plain, which
occupies a central position in the peninsula of southwestern Ontario. This plain covers
approximately 156,000 ha and has a drumlinized surface. The till consists of a pale brown
calcareous loam with limestone and grey/pale brown dolostone (Chapman and Putnam
1984:143). The underlying bedrock consists of limestone and dolostone belonging to the
Middle Devonian Detroit River group (Davidson 1989:42).

The soils within the Harrington Dam parcel consist primarily of Muck (M) in the north and
Guelph loam (GlI) to the south, although there is also some Bottom Land (B.L.) and Fox sandy
loam-rolling phase (Fxsl-r) in the southwest. The Embro Dam parcel consists entirely of
Guelph loam (Wicklund and Richards 1961:Soil Map). The characteristics of these soils can be
summarized as follows:
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e Muck: An Alluvial soil consisting of deep organic deposits underlain by sand, silt and
clay with a depressional topography, a stone-free matrix and very poor drainage qualities;

e Guelph loam: A Grey-Brown Podzolic consisting of calcareous loam till with a smooth
moderately-to-steeply rolling topography, a slightly stony matrix and good drainage
qualities;

e Bottom Land: An Alluvial soil consisting of recent alluvium with a level topography, a
stone-free matrix and variable drainage qualities; and

e Fox sandy loam-rolling phase: A Grey-Brown Podzolic consisting of calcareous sand
with a smooth very gently sloping to rolling topography, a stone-free matrix and good
drainage qualities.

In summary, the study area possesses a number of environmental characteristics which would
have made it attractive to both Pre-Contact and Euro-Canadian populations. The rich deciduous
forest and the nearby water sources would have attracted a wide variety of game animals, and
consequently, early hunters. The areas of well-drained soils would have been ideal for the maize
horticulture of Middle to Late Woodland peoples and the mixed agriculture practiced by later
Euro-Canadian populations. The proximity of the study area to Trout Creek, Mud Creek and the
Upper and Middle Thames Rivers—principal transportation routes in both Pre-Contact and Euro-
Canadian times—would also have influenced its settlement and land-use history.

1.3.4  Archaeological Fieldwork and Property Conditions

The Stage 1 property inspection was carried out on May 19, 2015 under licence #P007,
PIF #P007-0690-2015. The assessment involved the visual survey of the study area and the
documentation of all areas of archaeological potential. All field observations were made from
accessible public lands; accordingly, no permissions were required for property access.

Key personnel involved in the assessment included P.J. Racher, Project Director; C.E. Gohm,
Operations Manager; C.J. Gohm, Deliverables Manager; V. Cafik, Assistant Project Manager;
and H. Buckton, Field Director.

At the time of assessment, the Harrington Dam parcel comprised Harrington Pond, the
Harrington Grist Mill, a gravel driveway, pedestrian bridges, maintained lawns, wooded areas
and part of an agricultural field, whereas the Embro Dam parcel comprised Embro Pond, a
pavilion, a culvert, maintained lawns and wooded areas. The specific weather and lighting
conditions for the day of assessment are summarized in Section 2.2. No unusual physical features
were encountered during the property inspection that affected the results of the Stage 1
assessment.
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2.0 STAGE 1 BACKGROUND STUDY
2.1 Summary

The Stage 1 assessment, conducted under licence #P007, PIF #P007-0690-2015, was
accomplished through an examination of the archaeology, history, geography and current land
condition of the vicinity of the study area. This background study was carried out using archival
sources (e.g., historical publications and records) and current academic and archaeological
publications (e.g., archaeological studies and reports). It also included the analysis of modern
topographic maps (at a 1:50,000 scale), recent satellite imagery and historical maps/atlases of the
most detailed scale available (i.e., 60 chains to 1 inch, 10 chains to 1 inch and 45 chains to
1 inch).

With occupation beginning approximately 11,000 years ago, the greater vicinity of the study area
comprises a complex chronology of Pre-Contact and Euro-Canadian histories (see Section 1.2).
Artifacts associated with Palaeo-Indian, Archaic, Woodland and Early Contact traditions are
well-attested in Oxford County, and Euro-Canadian archaeological sites dating to pre-1900 and
post-1900 contexts are likewise common. The lack of documented archaeological sites in the
vicinity of the study area should not be taken as an indicator that the area was unattractive or
undesirable for human occupation. Instead, this absence is more likely related to a lack of local
archaeological exploration (see Section 1.3.2).

As mentioned in Section 1.3.3, the natural environment of the study area would have been
attractive to both Pre-Contact and Euro-Canadian populations as a result of proximity
to Harrington-West Drain, Trout Creek, Youngsville Drain and North Branch Creek West
(all primary water sources). The areas of well-drained soils and the diverse local vegetation
would also have encouraged settlement throughout Ontario’s lengthy history. Euro-Canadian
populations would have been particularly drawn to Road 96, Elizabeth Street and Victoria Street
at the Harrington Dam parcel as well as Road 84 and 37" Line at the Embro Dam parcel
(all historically-surveyed thoroughfares).

In summary, the Stage 1 assessment included an up-to-date listing of sites from the MTCS’s
Ontario Archaeological Sites Database (within at least a 1 km radius), the consideration of
previous local archaeological fieldwork (within at least a 50 m radius), the analysis of
topographic and historic maps (at the most detailed scale available), and the study of aerial
photographs/satellite imagery. In this manner, the standards for background research set out in
Section 1.1 of the S&Gs (MTC 2011:14-15) were met.

2.2 Field Methods (Property Inspection)

In order to gain first-hand knowledge of the geography, topography and current condition of the
study area, a property inspection was conducted on May 19, 2015. Although optional,
Section 1.2 of the S&Gs (MTC 2011:15-17) outlines the appropriateness of such an option when
a greater level of detail is needed to recommend further assessment strategies. All field
observations were made from accessible public lands; accordingly, no permissions were required
for property access.
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Environmental conditions were ideal during the property inspection, with partly cloudy skies,
a high of 14 °C and good lighting. ARA therefore confirms that fieldwork was carried out under
weather and lighting conditions that met the requirements set out in Section 1.2 Standard 2 of the
S&Gs (MTC 2011:16).

Given the narrow nature of the study area around each pond, the lands were subjected to a
systematic survey at an interval of < 15 m in accordance with the requirements set out in
Section 1.2 of the S&Gs (MTC 2011:15-17). Specifically, the systematic survey began in the
northeastern part of each parcel and progressed clockwise around the southern and western parts.
The visually surveyed areas were examined under ideal weather and lighting conditions with
high ground surface visibility.

The property inspection/visual survey confirmed that all features of archaeological potential
(e.g., historically-surveyed roadways, etc.) were present where they were previously identified,
and did not result in the identification of any additional features of archaeological potential not
visible on mapping (e.g., relic water channels, patches of well-drained soils, etc.). No new
structures or built features (e.g., heritage structures, plaques, monuments, cemeteries, etc.) were
identified that would affect assessment strategies (MTC 2011:16-17). The property inspection
result in the identification of several areas of no archaeological potential, however, which are
discussed in Section 2.3.

2.3 Analysis and Conclusions

In addition to the relevant historical sources and the results of past excavations and surveys
(see Section 1.2-Section 1.3), the archaeological potential of a property can be assessed using its
soils, hydrology and landforms as considerations. What follows is an in-depth analysis of the
archaeological potential of the study area, which incorporates the results of the property
inspection conducted in May 2015.

Throughout southern Ontario, scholars have noted a strong association between site locations
and waterways. Young, Horne, Varley, Racher and Clish, for example, state that "either the
number of streams and/or stream order is always a significant factor in the positive prediction of
site presence"” (1995:23). They further note that certain types of landforms, such as moraines,
seem to have been favoured by different groups throughout prehistory (Young et al. 1995:33).
According to Janusas (1988:1), "the location of early settlements tended to be dominated by the
proximity to reliable and potable water resources.” Site potential modeling studies (Peters 1986;
Pihl 1986) have found that most prehistoric archaeological sites are located within 300 m of
either extant water sources or former bodies of water, such as post-glacial lakes.

While many of these studies do not go into detail as to the basis for this pattern, Young, Horne,
Varley, Racher and Clish (1995) suggest that the presence of streams would have been a
significant attractor for a host of plant, game and fish species, encouraging localized human
exploitation and settlement. Additionally, lands in close proximity to streams and other water
courses were highly valued for the access they provided to transportation and communication
routes. Primary water sources (e.g., lakes, rivers, streams and creeks) and secondary water
sources (e.g., intermittent streams and creeks, springs, marshes and swamps) are therefore of
pivotal importance for identifying archaeological potential (MTC 2011:17).

June 2015 Archaeological Research Associates Ltd.
PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 23

Section 1.3.1 of the S&Gs (MTC 2011:17-18) emphasizes the following six features and
characteristics as being additional indicators of positive potential for Pre-Contact archaeological
materials: 1) features associated with extinct water sources (glacial lake shorelines, relic river
channels, shorelines of drained lakes, etc.); 2) the presence of pockets of well-drained soils
(for habitation and agriculture); 3) elevated topography (e.g. drumlins, eskers, moraines, knolls,
etc.); 4) distinctive landforms that may have been utilized as spiritual sites (waterfalls,
rocky outcrops, caverns, etc.); 5) proximity to valued raw materials (quartz, ochre, copper,
chert outcrops, medicinal flora, etc.); and 6) accessibility of plant and animal food sources
(spawning areas, migratory routes, prairie lands, etc.).

Conversely, it must be understood that non-habitational sites (e.g., burials, lithic quarries,
kill sites, etc.) may be located anywhere. Potential modeling appears to break down when it
comes to these idiosyncratic sites, many of which have more significance than their habitational
counterparts due to their relative rarity. The Stage 1 archaeological assessment practices outlined
in Section 1.4.1 of the S&Gs (MTC 2011:20-21) ensure that these important sites are not missed,
as no areas can be exempt from test pit survey unless both a background study and property
inspection have been completed (unless the lands are already exempt due to disturbance, etc.).

With the development of integrated ‘complex’ economies in the Euro-Canadian era, settlement
tended to become less dependent upon local resource procurement/production and more tied to
wider economic networks. As such, proximity to transportation routes (roads, canals, etc.)
became the most significant predictor of site location, especially for Euro-Canadian populations.
In the early Euro-Canadian era (pre-1850), when transport by water was the norm, sites tended to
be situated along major rivers and creeks—the ‘highways’ of their day. With the opening of the
interior of the province to settlement after about 1850, sites tended to be more commonly located
along historically-surveyed roads. Section 1.3.1 of the S&Gs (MTC 2011:18) recognizes trails,
passes, roads, railways and portage routes as examples of such early transportation routes.

In addition to transportation routes, Section 1.3.1 of the S&Gs (MTC 2011:18) emphasizes three
other indicators of positive potential for Euro-Canadian archaeological materials: 1) areas of
early settlement (military outposts, pioneer homesteads or cabins, early wharfs or dock
complexes, pioneer churches, early cemeteries, etc.); 2) properties listed on a municipal register,
designated under the Ontario Heritage Act or otherwise categorized as a federal, provincial or
municipal historic landmark/site; and 3) properties identified with possible archaeological sites,
historical events, activities or occupations, as identified by local histories or informants.

Based on the location, drainage and topography of the subject lands and the application of
land-use modelling, it seems clear that the study area, in its pristine state, would have potential
for both Pre-Contact and Euro-Canadian archaeological sites. Local indicators of archaeological
potential include four primary water sources (Harrington-West Drain, Trout Creek,
Youngsville Drain and North Branch Creek West), five historically-surveyed roadways (Road 96,
Elizabeth Street, Victoria Street, Road 84 and 37" Line) and two areas of early Euro-Canadian
settlement (Harrington and Embro). The representation of historic mills on both properties in
mapping from 1857 and 1876 suggests that these areas have significant potential for Euro-
Canadian material culture and features.
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In its current state, however, the study area retains only part of this archaeological potential
(see Image 1-Image 4). Section 2.1 of the S&Gs (MTC 2011:28) states that lands that 1) are
sloped > 20°, 2) are permanently wet, 3) consist of exposed bedrock or 4) have been subject to
extensive and deep land alterations can be considered exempt from requiring Stage 2 assessment.
These guidelines serve as effective criteria for identifying areas of no archaeological potential.

ARA’s property inspection/visual survey, coupled with the analysis of modern satellite imagery
and topographic mapping, resulted in the identification of several areas of disturbance within the
assessed area (see Image 5-Image 10). Specifically, deep land alterations have resulted in the
removal of archaeological potential from 1) the driveways/walkways associated with the grist
mill and pedestrian bridges at the Harrington Dam parcel, 2) the footprint of the Harrington Grist
Mill and a look-out platform at the Harrington Dam parcel, 3) the footprint of a concrete-footed
pavilion at the Embro Dam parcel and 4) culverts and/or dams at the north and south ends of the
ponds at both parcels. Natural areas of no archaeological potential included several permanently
wet areas associated with the waterways and ponds at both parcels (see Image 11-Image 12), and
two area of lands sloped > 20° at the Embro Dam parcel (see Image 13-Image 14). The
remainder of the assessed area either has potential for Pre-Contact and Euro-Canadian
archaeological materials or requires test-pitting to confirm disturbance.

Based on the results of the visual survey, both the Harrington and Embro Dam parcels currently
comprise a mixture of areas of archaeological potential and areas of no archaeological potential.
In total, 4.49% (0.25 ha) of the Harrington Dam parcel falls within an agricultural field and
requires pedestrian survey at an interval of < 5 m, 52.00% (2.94 ha) falls within 300 m of a
feature of archaeological potential and requires test pit survey at an interval of < 5 m, 3.45%
(0.20 ha) was identified as disturbed and 40.06% (2.27 ha) was found to be permanently wet.
Regarding the Embro Dam parcel, 66.79% (2.09 ha) falls within 300 m of a feature of
archaeological potential and requires test pit survey at an interval of <5 m, 0.19% (0.01 ha) was
identified as disturbed, 30.96% (0.97 ha) was found to be permanently wet and 2.06% (0.07 ha)
was sloped > 20°. The identified areas of archaeological potential and areas of no archaeological
potential (separated by class or category) are depicted in Map 21-Map 22.
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3.0

RECOMMENDATIONS

The results of the assessment indicated that the study area currently comprises a mixture of areas
of archaeological potential and areas of no archaeological potential (see Map 21-Map 22).
ARA recommends that all areas of archaeological potential that could be impacted by the project
be subject to a Stage 2 property assessment in advance of construction.

In accordance with the requirements set out in Section 2.1 of the S&Gs (MTC 2011:28-39), the
following assessment strategies should be utilized:

For recently cultivated or actively cultivated lands, the assessment must be conducted
using the pedestrian survey method at an interval of < 5 m. All ground surfaces must be
recently ploughed, weathered by one heavy rainfall, and provide at least 80% visibility.
If archaeological materials are encountered in the course of the pedestrian survey, the
transect interval must be closed to 1 m and a close inspection of the ground must be
conducted for 20 m in all directions.

For lands where ploughing is not possible or viable (e.g., wooded areas; pasture with high
rock content; abandoned farmland with heavy brush and weed growth; and gardens,
parkland or lawns which will remain in use for several years after the survey), the
assessment must be conducted using the test pit survey method. A test pit survey interval
of < 5 m is required in all areas less than 300 m from any feature of archaeological
potential, and a test pit survey interval of <10 m is required in all areas more than 300 m
from any feature of archaeological potential. Each test pit must be excavated into the first
5 cm of subsoil, and the resultant pits must be examined for stratigraphy, cultural features
and/or evidence of fill. The soil from each test pit must be screened through mesh with an
aperture of no greater than 6 mm and examined for archaeological materials.

The identified areas of no archaeological potential are not recommended for further assessment.
It is requested that this report be entered into the Ontario Public Register of Archaeological
Reports, as provided for in Section 65.1 of the Ontario Heritage Act.
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4.0

ADVICE ON COMPLIANCE WITH LEGISLATION

Section 7.5.9 of the S&Gs requires that the following information be provided for the benefit of
the proponent and approval authority in the land use planning and development process
(MTC 2011:126-127):

This report is submitted to the Minister of Tourism, Culture and Sport as a condition of
licensing in accordance with Part VI of the Ontario Heritage Act, R.S.0. 1990, c 0.18.
The report is reviewed to ensure that it complies with the standards and guidelines that
are issued by the Minister, and that the archaeological fieldwork and report
recommendations ensure the conservation, protection and preservation of the cultural
heritage of Ontario. When all matters relating to archaeological sites within the project
area of a development proposal have been addressed to the satisfaction of the Ministry of
Tourism, Culture and Sport, a letter will be issued by the ministry stating that there are no
further concerns with regard to alterations to archaeological sites by the proposed
development.

It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party other
than a licensed archaeologist to make any alteration to a known archaeological site or to
remove any artifact or other physical evidence of past human use or activity from the site,
until such time as a licensed archaeologist has completed archaeological fieldwork on the
site, submitted a report to the Minister stating that the site has no further cultural heritage
value or interest, and the report has been filed in the Ontario Public Register of
Archaeology Reports referred to in Section 65.1 of the Ontario Heritage Act.

Should previously undocumented archaeological resources be discovered, they may be a
new archaeological site and therefore subject to Section 48 (1) of the Ontario Heritage
Act. The proponent or person discovering the archaeological resources must cease
alteration of the site immediately and engage a licensed consultant archaeologist to carry
out archaeological fieldwork, in compliance with Section 48 (1) of the Ontario Heritage
Act.

The Cemeteries Act, R.S.0. 1990 c. C.4 and the Funeral, Burial and Cremation Services
Act, 2002, S.O. 2002, c.33 (when proclaimed in force) require that any person
discovering human remains must notify the police or coroner and the Registrar of
Cemeteries at the Ministry of Consumer Services.
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5.0 IMAGES

Image 1: Current Land Conditions, Harrington Dam
(Photo Taken on May 19, 2015; Facing Southwest)
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Image 2: Current Land Conditions, Harrington Dam
(Photo Taken on May 19, 2015; Facing Southwest)
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Image 3: Current Land Conditions, Embro Dam
(Photo Taken on May 19, 2015; Facing Southeast)
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Image 4: Current Land Conditions, Embro Dam
(Photo Taken on May 19, 2015; Facing Northeast)

June 2015 Archaeological Research Associates Ltd.
PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 29

Image 5: Area of No Archaeological Potential, Harrington Dam — Disturbed
(Photo Taken on May 19, 2015; Facing North)
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Image 6: Area of No Archaeological Potential, Harrington Dam — Disturbed
(Photo Taken on May 19, 2015; Facing Southwest)
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Image 7: Area of No Archaeological Potential, Harrington Dam — Disturbed
(Photo Taken on May 19, 2015; Facing North)
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Image 8: Area of No Archaeological Potential, Harrington Dam — Distu
(Photo Taken on May 19, 2015; Facing Southeast)
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Image 9: Area of No Archaeological Potential, Harrington Dam — Disturbed
(Photo Taken on May 19, 2015; Facing Northwest)

Image 10: Area of No Archaeological Potential, Embro Dam — Disturbed
(Photo Taken on May 19, 2015; Facing South)
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Image 11: Area of No Archaeological Potential, Harrington Dam — Permanently Wet
(Photo Taken on May 19, 2015; Facing Southeast)
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Image 12: Area of No Archaeological Potential, Embro Dam — Permanently Wet
(Photo Taken on May 19, 2015; Facing Southeast)

June 2015 Archaeological Research Associates Ltd.

PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 33

NN e AN S e 7 SR
Image 13: Area of No Archaeological Potential, Embro Dam — Slope > 20°
(Photo Taken on May 19, 2015; Facing North)
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Image 14: Area of No Archaeological Potential, Embro Dam — Slope > 20°
(Photo Taken on May 19, 2015; Facing Northwest)
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Map 1: Location of the Study Area in the Province of Ontario
(NRC 2002)
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Map 2: Location of the Study Area in the Township of Zorra
(Produced by ARA under licence from Ontario MNRF, © Queen’s Printer 2015)
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Map 3: Map of Middle Woodland Period Complexes
(Wright 1972:Map 4)

Lake O '.‘)‘
Huron % ‘ Coulter
@

New York State

100 an O 15th century cluster

O 16th century cluster

Map 4: Pre-Contact Iroquoian Site Clusters
(Warrick 2000:Figure 10)
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Map 5: Detail from S. de Champlain’s Carte de la Nouvelle France (1632)
(Gentilcore and Head 1984:Map 1.2)

Map 6: Detail from N. Sanson’s Le Canada ou Nouvelle France (1656)
(Gentilcore and Head 1984:Map 1.10)
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Map 7: Detail from the Map of Galinée’s Voyage (1670)
(Lajeunesse 1960:Map 2)
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Map 8: Detail from H. Popple’s A Map of the British Empire in America (1733)
(Cartography Associates 2009)
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Map 9: Detail from R. Sayer and J. Bennett’s General Map of the Middle British
Colonies in America (1776)

(Cartography Associates 2009)
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Map 10: Detail from D.W. Smyth’s A Map of the Province of Upper Canada (1800)
(Cartography Associates 2009)
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Map 12: Detail from J. Arrowsmith’s Upper Canada (1837)
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Map 15: Oxford County from W.J. Gage and Co.’s Gage’s County Atlas (1886)

(W.J. Gage and Co. 1886)
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Map 16: West Zorra Township from Walker & Miles’ Topographical a

Atlas of the County of Oxford (1876)
(McGill University 2001)
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Map 17: Detail from G.C. Tremaine’s Tremaine’s Map of the County of Oxfo;d,

Ontario (1857), Showing the Study Area
(OHCMP 2015)

June 2015 Archaeological Research Associates Ltd.
PIF #P007-0690-2015



Stage 1 Archaeological Assessment, Harrington Dam and Embro Dam, Township of Zorra 45

4 N ,!( s

B l . qosS \=7—
\ \Zranch A 8 h“/“\/ (.
’/'0 '-,‘ o ) / !

i e\ WO
Hamngton; l"h"

¥

0 e
Ase )lc‘ X w.xofj,l._"-

J
Study Area ; ¢ _ @ 7
1 2 km o M o !E‘;,.as‘"

Map 18: West Zorra Township from Walker & Miles’ Topographi:al and Hi

Atlas of the County of Oxford (1876), Showing the Study Area
(McGill University 2001)
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Map 19: Detail of Harrington from Walker & Miles’ Topographical and Historical

Atlas of the County of Oxford (1876)
(McGill University 2001)
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Map 21: Assessment Results, Harrington Dam
(Google Earth 2013)
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£C System Memorandum
r Very 550 Parkside Drive, Unit B1, Waterloo, ON, N2L 5V4

PROFESSIONAL ENGINEERS Tel 519.621.1500 m Fax 226.240.1080
To: Rick Goldt, C.E.T Date: July 28, 2015

From: David Arseneau, P.Eng. ERI Project No.: 1505

Re: Embro Dam Hazard Potential Classification Update
Background

The Embro Dam was constructed at an unknown date however the dam and property were purchased by
the UTRCA in 1958. At the time of the purchase, the dam was in a state of disrepair and therefore the
structure was replaced. The dam and pond were rebuilt for recreational and water supply purposes. The
dam is an earth embankment dam with a grassed emergency spillway. The dam was overtopped in the
summer of 2000, however only minor damage was reported. The dam is approximately 4.5m in height
and 100m in length with a reservoir area of 0.05 km?. The upstream pond slopes are inclined between 3
and 4:1 whereas the downstream slopes of the dam are inclined between 2 and 3:1.

Current Hazard Classification

A dam safety assessment report for Embro Dam was completed in 2007 (Acres), which included a dam
hazard potential classification. The report references the Ministry of Natural Resource’s 1999 Dam Safety
Guidelines. The dam hazard potential classifications are summarized in the Dam Safety Guidelines and is
reproduced below in Table 1-1. The Embro Dam was assessed for hydrotechnical issues and scored a
rating of very low for flood and earthquake hazards referencing economic loss or loss of life. The
environmental hazard potential was expected not to exceed a rating of very low. Based on the 1999 Dam
Safety Guidelines, the minimum inflow design floods for dams are determined based on the height and
storage characteristics of the dam and the hazard potential rating. The Embro Dam is classified as a
small dam in both height and storage and with a rating of very low, the minimum inflow design floods are
required to be the 25-year to 50-year flood. A hydraulic and hydrologic assessment was completed in
order to confirm the very low rating for loss of life and determine the appropriate minimum IDF. The rating
of very low for flood flows was confirmed and an IDF of 50-year, 8-day spring snowmelt event was
utilized. The IDF was utilized to determine if Embro Dam had appropriate freeboard to safely pass the
flood flows. It was determined that the dam will be overtopped and the spillway is not adequate to pass
the IDF.

Updates to DHC Methodology

The Hazard Potential Classifications and Inflow Design Flood criteria have been modified since the
completion of the 2007 Dam Safety Assessment for Embro Dam. The revised hazard potential ratings are
summarized in Table 1-2. The hazard potential ratings have been revised as low, moderate, high and
very high. The hazard categories have been revised to life safety, property loss, environmental losses
and cultural — built heritage losses. The hazard categories for each hazard potential rating have been
modified and improved to be more descriptive. The assessment of life safety is conducted with the
application of the 2 x 2 rule which is described in the notes that correspond to the summary of the
updated classifications in Table 1-2. Property damage is assessed based on third party losses, does not
include costs associated with the failure of the dam, and losses must include present and anticipated
development. The selection of the minimum inflow design floods can be determined based on the hazard
potential ratings of each hazard categories. It is recommended that the hazard potential classification be
reviewed and updated if major works are being completed for the study site.
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Table 1-1. Hazard Potential Classifications for Dams: SELECTION CRITERIA (MNR, 1999)

and other infrastructure.

commercial and industrial land uses,
highways, railways, power lines,
pipelines and other utilities. Estimated
losses exceed $10 million.

Hazard Loss of Life Economic and Social Losses Environmental Losses
Potential
= Potential for loss of life: None Damage to dam only. Little damage to Environmental Consequences:
o other property. Estimated losses do not e
—>" exceed $100,000 Short-term: Minimal
S Long-term: None
Potential for loss of life: None. Minimal damage to agriculture, other No significant loss or deterioration of
. . dams or structures not for human fish and/or wildlife habitat. Loss of
. The inundation area (the area that habitation. No damage to residential, marginal habitat only. Feasibility and/or
o could be flooded if the dam fails) is commercial, industrial or land to be practicality of restoration or
- typically undeveloped. developed within 20 years. Estimated compensating in kind is high, and/or
losses do not exceed $1 million. good capability of channel to maintain
or restore itself.
Potential for loss of life: None expected | Appreciable damage to agricultural Loss or significant deterioration of
o . . operations, other dams or residential, important fish and/or wildlife habitat.
IS Development within inundation areais | commercial, industrial development, or | Feasibility and/or practicality of
3 predominantly rural or agricultural, oris | |ands to be developed within 20 years. | restoration and/or compensating in
= managed so that the land usage is for Estimated losses do not exceed $10 kind is high, and/or good capability of
k=) transient activities such as with day million. channel to maintain or restore itself.
0 use facilities. There must be a reliable
element of warning if larger
development exists.
Potential for loss of life: One or more. Extensive damage to communities, Loss or significant deterioration of
o . agricultural operations, other dams and | critical fish and/or wildlife habitat.
Development within inundation area infrastructure. Typically includes Feasibility and/or practicality of
= typically includes communities, destruction of or extensive damage to restoration and/or compensating in
= extensive commercial and industrial large residential areas, concentrated kind is low, and/or poor capability of
B areas, main highways, public utilities

channel to maintain or restore itself.

* Supporting References:

MNR Fisheries Section, 1999
US Army Corps of Engineers, Dam Safety Assurance Program, 1995
Dam Structure Assessment Program, Ontario Hydro, 1990

Notes:

MNR Guidelines for Approval Under the Lakes and River Improvement Act, 1977

1. Consideration should be given to the cascade effect of dam failures in situations where several dams are
situated along the same watercourse. If failure of an upstream dam could contribute to failure of a
downstream dam(s), the minimum hazard potential classification of the upstream dam should be the same
as or greater than the highest downstream hazard potential classification of the downstream(s).

2. Economic losses refer to all direct and indirect losses to third parties; they do not include losses to owner,
Such as loss of the dam, associated facilities and appurtenances, loss of revenue, etc.

3. Estimated losses refer to incremental losses resulting from failure of the dam or misoperation of the dam

And appurtenant facilities

4.  For Hazard Potential Classification and Safety Criteria for tailings dams, refers to “Guidelines for
Proponents, Rehabilitation of Mines”, issued by Ontario Ministry of Northern Development and Mines,

1995

Ecosystem Recovery Inc.
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Table 1-2. Hazard Potential Classification (MNR, 2011)

Hazard Categories — Incremental Losses*

Hazard Life Safety? Property Losses?® Environmental Losses Cultural — Built

Potential Heritage Losses

Low No potential Minimal damage to property with Minimal loss of fish and/or wildlife Reversible damage
loss of life. estimated losses not to exceed habitat with high capability of natural to municipally

$300,000. restoration resulting in a very low designated cultural
likelihood of negatively affecting the heritage sites under
status of the population. the Ontario
Heritage Act.

Moderate No potential Moderate damage with estimated losses Moderate loss or deterioration of fish Irreversible damage

loss of life. not to exceed $3 million, to agricultural, and/or wildlife habitat with moderate to municipally
forestry, mineral aggregate and mining, capability of natural restoration designated cultural
and petroleum resource operations, other | resulting in a low likelihood of heritage sites under
dams or structures not for human negatively affecting the status of the the Ontario
habitation, infrastructure and services population Heritage Act.
including local roads and railway lines. .

Reversible damage
The inundation zone is typically to provincially
undeveloped or predominantly rural or designated cultural
agricultural, or it is managed so that the heritage sites under
land usage is for transient activities such the Ontario
as with day-use facilities Heritage Act or
o . . nationally

Minimal damage to residential, recognized heritage
commercial, and industrial areas, or land sites.
identified as designated growth areas as
shown in official plans.

High Potential loss | Appreciable damage with estimated Appreciable loss of fish and/ or Irreversible damage
of life of 1-10 | losses not to exceed $30 million, to wildlife habitat or significant to provincially
persons agricultural, forestry, mineral aggregate deterioration of critical fish and/or designated cultural

and mining, and petroleum resource wildlife habitat with reasonable heritage sites under
operations, other dams or residential, likelihood of being able to apply the Ontario
commercial, industrial areas, natural or assisted recovery activities | Heritage Act or
infrastructure and services, or land to promote species recovery to damage to
identified as designated growth areas as viable population levels. nationally
shown in official plans . . recognized heritage
Loss of a portion of the population of | gjtes
Infrastructure and services includes a species classified under the
regional roads, railway lines, or municipal | Ontario Endangered Species Act as
water and wastewater treatment facilities Extirpated, Threatened or
and publicly-owned utilities. Endangered, or reversible damage to
the habitat of that species.

Very High Potential loss | Extensive damage, estimated losses in Extensive loss of fish and/ or wildlife
of life of 11 or | excess of $30 million, to buildings, habitat or significant deterioration of
more agricultural, forestry, mineral aggregate critical fish and/or wildlife habitat with
persons. and mining, and petroleum resource very little or no feasibility of being

operations, infrastructure and services. able to apply natural or assisted
Typically includes destruction of, or recovery activities to promote
extensive damage to, large residential, species recovery to viable population
institutional, concentrated commercial levels.
and industrial areas and major . .
infrastructure and services, or land Loss of a viable portion of the
identified as designated growth areas as | Population of a species classified
shown in official plans. under the Ontario Endangered
Species Act as Extirpated,
Infrastructure and services includes Threatened or Endangered or
highways, railway lines or municipal irreversible damage to the habitat of
water and wastewater treatment facilities | that species.
and publicly-owned utilities.
Notes
1. Incremental losses are those losses resulting from dam failure above those which would occur under the same conditions (flood,
earthquake or other event) with the dam in place but without failure of the dam.
2. Life safety. Refer to Technical Guide — River and Streams Systems: Flooding Hazard Limits, Ontario Ministry of Natural Resources,

2002, for definition of 2 x 2 rule. The 2 x 2 rule defines that people would be at risk if the product of the velocity and the depth
exceeded 0.37 square metres per second or if velocity exceeds 1.7 metres per second or if depth of water exceeds 0.8 metres. For
dam failures under normal (sunny day) conditions the potential for loss of life is assessed based on both permanent dwellings
(including habitable dwellings, trailer parks and seasonal campgrounds) and transient persons.

3. Property losses refer to all direct losses to third parties; they do not include losses to the owner, such as loss of the dam, or revenue.
The dollar losses, where identified, are indexed of Statistics Canada values Year 2000.

4. An HPC must be developed under both flood and normal (sunny day) conditions.

5. Evaluation of the hazard potential is based on both present land use and on anticipated development as outlined in the pertinent

official planning documents (e.g. Official Plan). In the absence of an approved Official Plan the HPC should be based on expected

Ecosystem Recovery Inc.
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development within the foreseeable future. Under the Provincial Policy Statement, ‘designated growth areas’ means lands within
settlement areas designated in an official plan for growth over the long-term planning horizon (specifies normal time horizon of up to
20 years), but which have not yet been fully developed. Designated growth areas include lands which are designated and available
for residential growth in accordance with the policy, as well as lands required for employment and other uses (ltalicized terms as
defined in the PPS, 2005).

6. Where several dams are situated along the same watercourse, consideration must be given to the cascade effect of failures when
classifying the structures, such that if failure of an upstream dam could contribute of failure of a downstream dam, then the HPC of
the upstream dam must be the same as or greater than that of the downstream structure.

7. The HPC is determined by the highest potential consequences, whether life safety, property losses, environmental losses, or cultural-
built heritage losses.

Revised DHC

The dam hazard potential classification requires update based on the 2011 Guidelines and due to the
Class EA being completed for Embro Dam. Aerial photographs of Embro Dam were examined and it was
determined that no significant land use changes occurred from 2006 to 2013 and it is presumed that no
significant land use changes are expected to occur in the foreseeable future (Figure 1). Therefore, the
hazard potential classifications of the study site should remain similar to that of the 2007 Dam Safety
Assessment. Life safety hazard was rated as very low and given that no new permanent dwellings have
been constructed in the study area, it is reasonable to assign a HPC of low for the current conditions of
Embro Dam. Similarly, it is expected that the incremental hazard potential for property loss, environmental
losses and heritage losses will remain low. Therefore, the overall incremental hazard potential for Embro
Dam would be low based on these hazard potential ratings.

Summary of Revised Hazard Potential Ratings:

Life Safety: LOW

Property Losses: LOW
Environmental Losses: LOW
Cultural-Built Heritage Losses: LOW

Canadian Dam Safety Guidelines

In addition to the MNR Dam Safety Guidelines, the Canadian Dam Association (CDA) specifies safety
guidelines for dams. The CDA dam classifications are summarized in Table 1-3. The dam classification
system breaks down hazard potentials into population at risk and incremental losses. PAR assigns a
rating to how many people will be affected in the event of a flood and is determined based on the
presence of temporary or permanent residents. The incremental losses hazard potentials are similar to
the MNR guidelines with loss of life, environmental, cultural and economic losses. The population at risk
at Embro Dam would be none given that there are no permanent or temporary residences within the
inundation zone and a dam classification of low is applicable. Similarly, the incremental losses for loss of
life would be a rating of low due people not being expected within the inundation zone. Given that the
inundation zone is primarily agricultural, it is expected that environmental, cultural and economic losses
are expected to be low. Therefore, the overall hazard potential for Embro Dam according to the CDA
guidelines would be low.

Summary of CDA Hazard Potential Ratings:

Population at Risk: LOW
Loss of Life: LOW
Environmental Losses: LOW
Cultural Losses: LOW
Economic Losses: LOW

Ecosystem Recovery Inc.
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Figure 1: Aerial Photo Comparison of Study Area (Google Inc., 2015)
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Table 1-3. Dam Classification (CDA, 2007)

. Incremental losses
Population
at risk Loss of Life Environmental and cultural Infrastructure and
Dam class [note 1] [note 2] values economics
Low None 0 Minimal short-term loss Low economic losses; area
contains limited
No long-term loss infrastructure or services
Significant Temporary Unspecified No significant loss or Losses to recreational
only deterioration of fish or wildlife facilities, seasonal
habitat workplaces, and infrequently
Loss of marginal habitat only used transportation routes
Restoration or compensation in
kind highly possible
High Permanent | 10 or fewer Significant loss or deterioration High economic losses
of important fish or wildlife affecting infrastructure,
habitat public transportation, and
. L commercial facilities
Restoration or compensation in
kind possible but impractical
Very high Permanent | 100 or fewer Significant loss or deterioration Very high economic losses
of critical fish or wildlife habitat affecting important
. L infrastructure or services
R’_estorathn or cor_npensa_tlon in (e.g., highway, industrial
kind possible but impractical facility, storage facilities for
dangerous substances)
Extreme Permanent | More than Major loss of critical fish or Extreme losses affecting
100 wildlife habitat critical infrastructure or
. L services (e.g., hospital,
Restgratlon or compensation in major industrial complex,
kind impossible major storage facilities for
dangerous substances)

Note 1. Definitions for population at risk:

None — There is no identifiable population at risk, so there is no possibility of loss of life other than through
unforeseeable misadventure.

Temporary — People are only temporarily in the dam-breach inundation zone (e.g., seasonal cottage use, passing
through on transportation routes, participating in recreational activities).

Permanent — The population at risk is ordinarily located in the dam-breach inundation zone (e.g., as permanent
residents); three consequence classes (high, very high, extreme) are proposed to allow for more detailed estimates
of potential loss of life (to assist in decision-making if the appropriate analysis is carried out).

Note 2. Implications for loss of life:

Unspecified — The appropriate level of safety required at a dam where people are temporarily at risk depends on
the number of people, the exposure time, the nature of their activity, and other conditions. A higher class could be
appropriate, depending on the requirements. However, the design flood requirement, for example, might not be
higher if the temporary population is not likely to be present during the flood season

Ecosystem Recovery Inc.
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ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L1660729-1 HAR U/S

Sampled By: ~ CLIENT on 20-AUG-15 @ 11:15

Matrix: SOIL

Physical Tests
Conductivity 0.435 0.0040 mS/cm 29-AUG-15 |R3256335
% Moisture 70.8 0.10 % 20-AUG-15 | 21-AUG-15 |R3250064
pH 6.87 0.10 pH units 22-AUG-15 |R3251697

Cyanides
Cyanide, Weak Acid Diss 0.091 0.050 ug/g 24-AUG-15 | 25-AUG-15 |R3253230

Saturated Paste Extractables
SAR 0.40 0.10 SAR 29-AUG-15 |R3256812
Calcium (Ca) 150 1.0 mg/L 29-AUG-15 |R3256812
Magnesium (Mg) 16.5 1.0 mg/L 29-AUG-15 |R3256812
Sodium (Na) 19.6 1.0 mg/L 29-AUG-15 |R3256812

Metals
Antimony (Sb) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Arsenic (As) 2.0 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Barium (Ba) 93.1 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Beryllium (Be) <0.50 0.50 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Boron (B) 8.0 5.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Boron (B), Hot Water Ext. 1.52 0.10 ug/g 28-AUG-15 | 29-AUG-15 |R3256801
Cadmium (Cd) <0.50 0.50 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Chromium (Cr) 13.3 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Cobalt (Co) 41 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Copper (Cu) 12.2 1.0 ug/g 28-AUG-15 | 31-AUG-15 |[R3257094
Lead (Pb) 11.1 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Mercury (Hg) 0.0572 0.0050 uglg 28-AUG-15 | 30-AUG-15 |R3256457
Molybdenum (Mo) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Nickel (Ni) 7.7 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Selenium (Se) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Silver (Ag) <0.20 0.20 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Thallium (TI) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Uranium (U) <1.0 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Vanadium (V) 14.3 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Zinc (Zn) 66.8 5.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094

Speciated Metals
Chromium, Hexavalent <0.20 0.20 ugl/g 20-AUG-15 | 21-AUG-15 |R3250857

Volatile Organic Compounds
Acetone 1.10 0.50 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Benzene <0.0068 0.0068 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Bromodichloromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Bromoform <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Bromomethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Carbon tetrachloride <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Chlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Dibromochloromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L1660729-1 HAR U/S

Sampled By: ~ CLIENT on 20-AUG-15 @ 11:15

Matrix: SOIL

Volatile Organic Compounds
Chloroform <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dibromoethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dichlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,3-Dichlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,4-Dichlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Dichlorodifluoromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1-Dichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1-Dichloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
cis-1,2-Dichloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
trans-1,2-Dichloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,3-Dichloropropene (cis & trans) <0.042 0.042 ug/g 24-AUG-15
Methylene Chloride <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dichloropropane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
cis-1,3-Dichloropropene <0.030 0.030 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
trans-1,3-Dichloropropene <0.030 0.030 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Ethylbenzene <0.018 0.018 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
n-Hexane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Methyl Ethyl Ketone <0.50 0.50 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Methyl Isobutyl Ketone <0.50 0.50 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
MTBE <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Styrene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,1,2-Tetrachloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,2,2-Tetrachloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Tetrachloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Toluene <0.080 0.080 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,1-Trichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,2-Trichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Trichloroethylene <0.010 0.010 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Trichlorofluoromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Vinyl chloride <0.020 0.020 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
o-Xylene <0.020 0.020 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
m+p-Xylenes <0.030 0.030 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Xylenes (Total) <0.050 0.050 ug/g 24-AUG-15
Surrogate: 4-Bromofluorobenzene 94.8 70-130 % 21-AUG-15 | 24-AUG-15 |R3252144
Surrogate: 1,4-Difluorobenzene 97.7 70-130 % 21-AUG-15 | 24-AUG-15 |R3252144

Hydrocarbons

F1 (C6-C10) <5.0 5.0 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
F1-BTEX <5.0 5.0 ug/g 28-AUG-15
F2 (C10-C16) <30 DLHM 30 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F2-Naphth <30 30 ug/g 28-AUG-15

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-1 HAR U/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 11:15
Matrix: SOIL
Hydrocarbons
F3 (C16-C34) 160 DLHM 150 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F3-PAH 160 150 ug/g 28-AUG-15
F4 (C34-C50) <150 DLHM 150 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
Total Hydrocarbons (C6-C50) <210 210 ug/g 28-AUG-15
Chrom. to baseline at nC50 YES 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 2-Bromobenzotrifluoride 84.8 60-140 % 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 3,4-Dichlorotoluene 107.7 60-140 % 21-AUG-15 | 24-AUG-15 |R3252144
Polycyclic Aromatic Hydrocarbons
Acenaphthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Acenaphthylene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Anthracene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)anthracene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)pyrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(b)fluoranthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(g,h,i)perylene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(k)fluoranthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Chrysene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Dibenzo(ah)anthracene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Fluoranthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Fluorene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Indeno(1,2,3-cd)pyrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
1+2-Methylnaphthalenes <0.13 0.13 ug/g 28-AUG-15
1-Methylnaphthalene <0.090 DLHM 0.090 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
2-Methylnaphthalene <0.090 DLHM 0.090 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Naphthalene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Phenanthrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Pyrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: 2-Fluorobiphenyl 91.2 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: p-Terphenyl d14 85.3 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Organochlorine Pesticides
Aldrin <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
gamma-hexachlorocyclohexane <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
a-chlordane <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Chlordane (Total) <0.85 0.85 ug/g 24-AUG-15
g-chlordane <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
op-DDD <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDD <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDD <0.85 0.85 ug/g 24-AUG-15
0,p-DDE <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDE <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDE <0.85 0.85 uglg 24-AUG-15

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-1 HAR U/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 11:15
Matrix: SOIL
Organochlorine Pesticides
op-DDT <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDT <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDT <0.85 0.85 ug/g 24-AUG-15
Dieldrin <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan | <1.0 DLUI 1.0 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan Il <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan (Total) <1.2 1.2 ug/g 24-AUG-15
Endrin <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor Epoxide <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobenzene <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobutadiene <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachloroethane <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Methoxychlor <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: 2-Fluorobiphenyl 101.7 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: d14-Terphenyl 90.4 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Report Remarks : DLM- Extract was run at a dilution due to high sample matrix background.
DLHM- Detection limit adjusted: Sample has high moisture content.
L1660729-2 HAR D/S
Sampled By:  CLIENT on 20-AUG-15 @ 11:00
Matrix: SOIL
Physical Tests
Conductivity 0.344 0.0040 mS/cm 29-AUG-15 |R3256335
% Moisture 77.2 0.10 % 20-AUG-15 | 21-AUG-15 |R3250064
pH 6.76 0.10 pH units 22-AUG-15 |R3251697
Cyanides
Cyanide, Weak Acid Diss 0.092 0.050 ug/g 24-AUG-15 | 25-AUG-15 |R3253230
Saturated Paste Extractables
SAR 0.45 0.10 SAR 29-AUG-15 |R3256812
Calcium (Ca) 234 1.0 mg/L 29-AUG-15 |R3256812
Magnesium (Mg) 27.4 1.0 mg/L 29-AUG-15 |R3256812
Sodium (Na) 27.6 1.0 mg/L 29-AUG-15 |R3256812
Metals
Antimony (Sh) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Arsenic (As) 2.7 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Barium (Ba) 235 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Beryllium (Be) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Boron (B) 6.7 5.0 ug/g 28-AUG-15 | 31-AUG-15 |[R3257094
Boron (B), Hot Water Ext. 1.18 0.10 ug/g 28-AUG-15 | 29-AUG-15 |R3256801
Cadmium (Cd) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Chromium (Cr) 14.9 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Cobalt (Co) 4.5 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Copper (Cu) 16.2 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-2 HAR D/S
Sampled By:  CLIENT on 20-AUG-15 @ 11:00
Matrix: SOIL
Metals
Lead (Pb) 11.7 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Mercury (Hg) 0.0563 0.0050 uglg 28-AUG-15 | 30-AUG-15 |R3256457
Molybdenum (Mo) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Nickel (Ni) 10.2 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Selenium (Se) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Silver (Ag) <0.20 0.20 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Thallium (TI) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Uranium (U) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Vanadium (V) 15.2 1.0 ug/g 28-AUG-15 | 31-AUG-15 |[R3257094
Zinc (Zn) 71.1 5.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Speciated Metals
Chromium, Hexavalent <0.20 0.20 ug/g 20-AUG-15 | 21-AUG-15 |R3250857
Volatile Organic Compounds
Acetone 1.25 0.50 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Benzene <0.0068 0.0068 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Bromodichloromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Bromoform <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Bromomethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Carbon tetrachloride <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Chlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Dibromochloromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Chloroform <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dibromoethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dichlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,3-Dichlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,4-Dichlorobenzene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Dichlorodifluoromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1-Dichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1-Dichloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
cis-1,2-Dichloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
trans-1,2-Dichloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,3-Dichloropropene (cis & trans) <0.042 0.042 ug/g 24-AUG-15
Methylene Chloride <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,2-Dichloropropane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
cis-1,3-Dichloropropene <0.030 0.030 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
trans-1,3-Dichloropropene <0.030 0.030 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Ethylbenzene <0.018 0.018 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
n-Hexane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Methyl Ethyl Ketone 0.79 0.50 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Methyl Isobutyl Ketone <0.50 0.50 ug/g 21-AUG-15 | 24-AUG-15 |R3252144

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-2 HAR D/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 11:00
Matrix: SOIL
Volatile Organic Compounds
MTBE <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Styrene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,1,2-Tetrachloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,2,2-Tetrachloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Tetrachloroethylene <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Toluene <0.080 0.080 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,1-Trichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
1,1,2-Trichloroethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Trichloroethylene <0.010 0.010 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Trichlorofluoromethane <0.050 0.050 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Vinyl chloride <0.020 0.020 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
0-Xylene <0.020 0.020 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
m+p-Xylenes <0.030 0.030 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
Xylenes (Total) <0.050 0.050 ug/g 24-AUG-15
Surrogate: 4-Bromofluorobenzene 87.7 70-130 % 21-AUG-15 | 24-AUG-15 |R3252144
Surrogate: 1,4-Difluorobenzene 99.0 70-130 % 21-AUG-15 | 24-AUG-15 |R3252144
Hydrocarbons
F1 (C6-C10) <5.0 5.0 ug/g 21-AUG-15 | 24-AUG-15 |R3252144
F1-BTEX <5.0 5.0 ug/g 28-AUG-15
F2 (C10-C16) <30 DLHM 30 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F2-Naphth <30 30 ug/g 28-AUG-15
F3 (C16-C34) 320 DLHM 150 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F3-PAH 320 150 ug/g 28-AUG-15
F4 (C34-C50) 260 DLHM 150 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
Total Hydrocarbons (C6-C50) 580 210 ug/g 28-AUG-15
Chrom. to baseline at nC50 YES 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 2-Bromobenzotrifluoride 78.6 60-140 % 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 3,4-Dichlorotoluene 102.7 60-140 % 21-AUG-15 | 24-AUG-15 |R3252144
Polycyclic Aromatic Hydrocarbons
Acenaphthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Acenaphthylene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Anthracene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)anthracene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)pyrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(b)fluoranthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(g,h,i)perylene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(k)fluoranthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Chrysene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Dibenzo(ah)anthracene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Fluoranthene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Fluorene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L1660729-2 HAR D/S

Sampled By: ~ CLIENT on 20-AUG-15 @ 11:00

Matrix: SOIL

Polycyclic Aromatic Hydrocarbons
Indeno(1,2,3-cd)pyrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
1+2-Methylnaphthalenes <0.13 0.13 ug/g 28-AUG-15
1-Methylnaphthalene <0.090 DLHM 0.090 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
2-Methylnaphthalene <0.090 DLHM 0.090 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Naphthalene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Phenanthrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Pyrene <0.15 DLHM 0.15 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: 2-Fluorobiphenyl 88.0 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: p-Terphenyl d14 82.4 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Organochlorine Pesticides

Aldrin <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
gamma-hexachlorocyclohexane <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
a-chlordane <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Chlordane (Total) <0.85 0.85 ug/g 24-AUG-15
g-chlordane <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
op-DDD <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDD <0.60 RRR 0.60 uglg 20-AUG-15 | 24-AUG-15 |R3252425
Total DDD <0.85 0.85 ug/g 24-AUG-15
0,p-DDE <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDE <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDE <0.85 0.85 ug/g 24-AUG-15
op-DDT <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDT <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDT <0.85 0.85 ug/g 24-AUG-15
Dieldrin <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan | <0.90 DLUI 0.90 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan Il <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan (Total) <11 1.1 ug/g 24-AUG-15
Endrin <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor Epoxide <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobenzene <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobutadiene <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachloroethane <0.30 RRR 0.30 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Methoxychlor <0.60 RRR 0.60 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: 2-Fluorobiphenyl 94.4 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: d14-Terphenyl 101.2 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Report Remarks : DLM- Extract was run at a dilution due to high sample matrix background.
DLHM- Detection limit adjusted: Sample has high moisture content.

L1660729-3 EMB U/S

Sampled By: ~ CLIENT on 20-AUG-15 @ 12:40

Matrix: SOIL

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L1660729-3 EMB U/S

Sampled By: ~ CLIENT on 20-AUG-15 @ 12:40

Matrix: SOIL

Physical Tests
Conductivity 0.415 0.0040 mS/cm 29-AUG-15 |R3256335
% Moisture 65.7 0.10 % 20-AUG-15 | 21-AUG-15 |R3250064
pH 6.84 0.10 pH units 22-AUG-15 |R3251697
Cyanides
Cyanide, Weak Acid Diss 0.102 0.050 ug/g 24-AUG-15 | 25-AUG-15 |R3253230
Saturated Paste Extractables
SAR 0.30 0.10 SAR 29-AUG-15 |R3256812
Calcium (Ca) 114 1.0 mg/L 29-AUG-15 |R3256812
Magnesium (Mg) 13.3 1.0 mg/L 29-AUG-15 |R3256812
Sodium (Na) 12.6 1.0 mg/L 29-AUG-15 |R3256812
Metals
Antimony (Sb) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Arsenic (As) 2.6 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Barium (Ba) 81.2 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Beryllium (Be) <0.50 0.50 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Boron (B) 6.3 5.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Boron (B), Hot Water Ext. 1.18 0.10 ug/g 28-AUG-15 | 29-AUG-15 |R3256801
Cadmium (Cd) <0.50 0.50 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Chromium (Cr) 144 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Cobalt (Co) 4.2 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Copper (Cu) 13.2 1.0 ug/g 28-AUG-15 | 31-AUG-15 |[R3257094
Lead (Pb) 9.2 1.0 ugl/g 28-AUG-15 | 31-AUG-15 |R3257094
Mercury (Hg) 0.0380 0.0050 uglg 28-AUG-15 | 30-AUG-15 |R3256457
Molybdenum (Mo) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Nickel (Ni) 9.4 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Selenium (Se) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Silver (Ag) <0.20 0.20 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Thallium (TI) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Uranium (U) <1.0 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Vanadium (V) 18.1 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Zinc (Zn) 64.2 5.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094

Speciated Metals
Chromium, Hexavalent <0.20 0.20 ugl/g 20-AUG-15 | 21-AUG-15 |R3250857

Volatile Organic Compounds
Acetone <1.0 DLHM 1.0 ug/g 21-AUG-15 | 26-AUG-15 |R3252341
Benzene <0.014 ABL 0.014 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Bromodichloromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Bromoform <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Bromomethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Carbon tetrachloride <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Chlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Dibromochloromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L1660729-3 EMB U/S

Sampled By: ~ CLIENT on 20-AUG-15 @ 12:40

Matrix: SOIL

Volatile Organic Compounds
Chloroform <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dibromoethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dichlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,3-Dichlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,4-Dichlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Dichlorodifluoromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1-Dichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1-Dichloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
cis-1,2-Dichloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
trans-1,2-Dichloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,3-Dichloropropene (cis & trans) <0.085 0.085 ug/g 26-AUG-15
Methylene Chloride <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dichloropropane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
cis-1,3-Dichloropropene <0.060 ABL 0.060 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
trans-1,3-Dichloropropene <0.060 ABL 0.060 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Ethylbenzene <0.036 ABL 0.036 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
n-Hexane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Methyl Ethyl Ketone <1.0 ABL 1.0 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Methyl Isobutyl Ketone <1.0 ABL 1.0 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
MTBE <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Styrene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,1,2-Tetrachloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,2,2-Tetrachloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Tetrachloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Toluene <0.16 ABL 0.16 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,1-Trichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,2-Trichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Trichloroethylene <0.020 ABL 0.020 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Trichlorofluoromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Vinyl chloride <0.040 ABL 0.040 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
o-Xylene <0.040 ABL 0.040 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
m+p-Xylenes <0.060 ABL 0.060 uglg 21-AUG-15 | 24-AUG-15 |R3252341
Xylenes (Total) <0.072 0.072 ug/g 26-AUG-15
Surrogate: 4-Bromofluorobenzene 77.1 70-130 % 21-AUG-15 | 24-AUG-15 |R3252341
Surrogate: 1,4-Difluorobenzene 82.3 70-130 % 21-AUG-15 | 24-AUG-15 |R3252341

Hydrocarbons

F1 (C6-C10) <10 DLHM 10 ug/g 21-AUG-15 | 26-AUG-15 |R3252341
F1-BTEX <10 10 ug/g 28-AUG-15
F2 (C10-C16) <20 DLHM 20 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F2-Naphth <20 20 ug/g 28-AUG-15

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-3 EMB U/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 12:40
Matrix: SOIL
Hydrocarbons
F3 (C16-C34) 130 DLHM 100 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F3-PAH 130 100 ug/g 28-AUG-15
F4 (C34-C50) <100 DLHM 100 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
Total Hydrocarbons (C6-C50) <140 140 ug/g 28-AUG-15
Chrom. to baseline at nC50 YES 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 2-Bromobenzotrifluoride 93.2 60-140 % 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 3,4-Dichlorotoluene 49.0 SOL:MI 60-140 % 21-AUG-15 | 26-AUG-15 |R3252341
Polycyclic Aromatic Hydrocarbons
Acenaphthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Acenaphthylene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Anthracene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)anthracene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)pyrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(b)fluoranthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(g,h,i)perylene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(k)fluoranthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Chrysene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Dibenzo(ah)anthracene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Fluoranthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Fluorene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Indeno(1,2,3-cd)pyrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
1+2-Methylnaphthalenes <0.085 0.085 ug/g 28-AUG-15
1-Methylnaphthalene <0.060 DLHM 0.060 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
2-Methylnaphthalene <0.060 DLHM 0.060 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Naphthalene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Phenanthrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Pyrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: 2-Fluorobiphenyl 91.2 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: p-Terphenyl d14 85.9 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Organochlorine Pesticides
Aldrin <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
gamma-hexachlorocyclohexane <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
a-chlordane <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Chlordane (Total) <0.57 0.57 ug/g 24-AUG-15
g-chlordane <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
op-DDD <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDD <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDD <0.57 0.57 ug/g 24-AUG-15
0,p-DDE <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDE <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDE <0.57 0.57 ug/g 24-AUG-15

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-3 EMB U/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 12:40
Matrix: SOIL
Organochlorine Pesticides
op-DDT <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDT <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDT <0.57 0.57 ug/g 24-AUG-15
Dieldrin <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan | <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan Il <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan (Total) <0.57 0.57 ug/g 24-AUG-15
Endrin <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor Epoxide <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobenzene <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobutadiene <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachloroethane <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Methoxychlor <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: 2-Fluorobiphenyl 101.1 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: d14-Terphenyl 101.9 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Report Remarks : ABL-Analysis compromised due to type of sample jar received. Lgsses may have occurred according to 511 Regulation. Detection
limit adjusted for high moisture.
Report Remarks : DLM- Extract was run at a dilution due to high sample matrix background.
DLHM- Detection limit adjusted: Sample has high moisture content.
L1660729-4 EMB D/S
Sampled By:  CLIENT on 20-AUG-15 @ 12:20
Matrix: SOIL
Physical Tests
Conductivity 0.267 0.0040 mS/cm 29-AUG-15 |R3256335
% Moisture 65.5 0.10 % 20-AUG-15 | 21-AUG-15 |R3250064
pH 6.94 0.10 pH units 22-AUG-15 |R3251697
Cyanides
Cyanide, Weak Acid Diss <0.050 0.050 ug/g 20-AUG-15 | 21-AUG-15 |R3252350
Saturated Paste Extractables
SAR 0.30 0.10 SAR 29-AUG-15 |R3256812
Calcium (Ca) 174 1.0 mg/L 29-AUG-15 |R3256812
Magnesium (Mg) 26.2 1.0 mg/L 29-AUG-15 |R3256812
Sodium (Na) 16.0 1.0 mg/L 29-AUG-15 |R3256812
Metals
Antimony (Sbh) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |[R3257094
Arsenic (As) 3.2 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Barium (Ba) 133 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Beryllium (Be) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Boron (B) 8.4 5.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Boron (B), Hot Water Ext. 1.46 0.10 ug/g 28-AUG-15 | 29-AUG-15 |R3256801
Cadmium (Cd) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Chromium (Cr) 18.3 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-4 EMB D/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 12:20
Matrix: SOIL
Metals
Cobalt (Co) 5.2 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Copper (Cu) 16.4 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Lead (Pb) 11.3 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Mercury (Hg) 0.0458 0.0050 uglg 28-AUG-15 | 30-AUG-15 |R3256457
Molybdenum (Mo) <1.0 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Nickel (Ni) 12.3 1.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Selenium (Se) <1.0 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Silver (Ag) <0.20 0.20 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Thallium (TI) <0.50 0.50 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Uranium (U) <1.0 1.0 uglg 28-AUG-15 | 31-AUG-15 |R3257094
Vanadium (V) 22.5 1.0 ug/g 28-AUG-15 | 31-AUG-15 |[R3257094
Zinc (Zn) 79.7 5.0 ug/g 28-AUG-15 | 31-AUG-15 |R3257094
Speciated Metals
Chromium, Hexavalent <0.20 0.20 ugl/g 20-AUG-15 | 21-AUG-15 |R3250857
Volatile Organic Compounds
Acetone <1.0 ABL 1.0 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Benzene <0.014 ABL 0.014 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Bromodichloromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Bromoform <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Bromomethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Carbon tetrachloride <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Chlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Dibromochloromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Chloroform <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dibromoethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dichlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,3-Dichlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,4-Dichlorobenzene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Dichlorodifluoromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1-Dichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1-Dichloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
cis-1,2-Dichloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
trans-1,2-Dichloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,3-Dichloropropene (cis & trans) <0.085 0.085 ug/g 25-AUG-15
Methylene Chloride <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,2-Dichloropropane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
cis-1,3-Dichloropropene <0.060 ABL 0.060 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
trans-1,3-Dichloropropene <0.060 ABL 0.060 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Ethylbenzene <0.036 ABL 0.036 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
n-Hexane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-4 EMB D/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 12:20
Matrix: SOIL
Volatile Organic Compounds
Methyl Ethyl Ketone <1.0 ABL 1.0 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Methyl Isobutyl Ketone <1.0 ABL 1.0 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
MTBE <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Styrene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,1,2-Tetrachloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,2,2-Tetrachloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Tetrachloroethylene <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Toluene <0.16 ABL 0.16 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,1-Trichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
1,1,2-Trichloroethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Trichloroethylene <0.020 ABL 0.020 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Trichlorofluoromethane <0.10 ABL 0.10 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
Vinyl chloride <0.040 ABL 0.040 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
o-Xylene <0.040 ABL 0.040 ug/g 21-AUG-15 | 24-AUG-15 |R3252341
m+p-Xylenes <0.060 ABL 0.060 uglg 21-AUG-15 | 24-AUG-15 |R3252341
Xylenes (Total) <0.072 0.072 ug/g 25-AUG-15
Surrogate: 4-Bromofluorobenzene 77.9 70-130 % 21-AUG-15 | 24-AUG-15 |R3252341
Surrogate: 1,4-Difluorobenzene 82.9 70-130 % 21-AUG-15 | 24-AUG-15 |R3252341
Hydrocarbons
F1 (C6-C10) <5.0 5.0 uglg 21-AUG-15 | 26-AUG-15 |R3252341
F1-BTEX <5.0 5.0 uglg 28-AUG-15
F2 (C10-C16) <20 DLHM 20 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F2-Naphth <20 20 ug/g 28-AUG-15
F3 (C16-C34) <100 DLHM 100 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
F3-PAH <100 100 ug/g 28-AUG-15
F4 (C34-C50) <100 DLHM 100 ug/g 20-AUG-15 | 21-AUG-15 |R3252895
Total Hydrocarbons (C6-C50) <140 140 ug/g 28-AUG-15
Chrom. to baseline at nC50 YES 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 2-Bromobenzotrifluoride 82.9 60-140 % 20-AUG-15 | 21-AUG-15 |R3252895
Surrogate: 3,4-Dichlorotoluene 49.4 SOL:MI 60-140 % 21-AUG-15 | 26-AUG-15 |R3252341
Polycyclic Aromatic Hydrocarbons
Acenaphthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Acenaphthylene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Anthracene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)anthracene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(a)pyrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(b)fluoranthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(g,h,i)perylene <0.10 DLHM 0.10 uglg 20-AUG-15 | 28-AUG-15 |R3254254
Benzo(k)fluoranthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Chrysene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Dibenzo(ah)anthracene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L1660729-4 EMB D/S

Sampled By: ~ CLIENT on 20-AUG-15 @ 12:20

Matrix: SOIL

Polycyclic Aromatic Hydrocarbons
Fluoranthene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Fluorene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Indeno(1,2,3-cd)pyrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
1+2-Methylnaphthalenes <0.085 0.085 ug/g 28-AUG-15
1-Methylnaphthalene <0.060 DLHM 0.060 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
2-Methylnaphthalene <0.060 DLHM 0.060 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Naphthalene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Phenanthrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Pyrene <0.10 DLHM 0.10 ug/g 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: 2-Fluorobiphenyl 89.5 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Surrogate: p-Terphenyl d14 84.6 50-140 % 20-AUG-15 | 28-AUG-15 |R3254254
Organochlorine Pesticides

Aldrin <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
gamma-hexachlorocyclohexane <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
a-chlordane <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Chlordane (Total) <0.57 0.57 ug/g 24-AUG-15
g-chlordane <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
op-DDD <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDD <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDD <0.57 0.57 ug/g 24-AUG-15
0,p-DDE <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDE <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDE <0.57 0.57 uglg 24-AUG-15
op-DDT <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
pp-DDT <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Total DDT <0.57 0.57 ug/g 24-AUG-15
Dieldrin <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan | <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan Il <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Endosulfan (Total) <0.57 0.57 ug/g 24-AUG-15
Endrin <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Heptachlor Epoxide <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobenzene <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachlorobutadiene <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Hexachloroethane <0.20 RRR 0.20 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Methoxychlor <0.40 RRR 0.40 ug/g 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: 2-Fluorobiphenyl 103.4 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Surrogate: d14-Terphenyl 110.6 50-140 % 20-AUG-15 | 24-AUG-15 |R3252425
Report Remarks : ABL-Analysis compromised due to type of sample jar received. Lasses may have occurred according to 511 Regulation. Detection
limit adjusted for high moisture.
Report Remarks : DLM- Extract was run at a dilution due to high sample matrix background.

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-4 EMB D/S
Sampled By: ~ CLIENT on 20-AUG-15 @ 12:20
Matrix: SOIL
DLHM- Detection limit adjusted: Sample has high moisture content.
L1660729-5 HAR U/S TCLP
Sampled By: ~ CLIENT on 20-AUG-15 @ 11:15
Matrix: SOIL
Sample Preparation
Initial pH 8.19 0.10 pH units 21-AUG-15 |R3252585
Final pH 4.79 0.10 pH units 21-AUG-15 |R3252585
TCLP Extractables
Cyanide, Weak Acid Diss <0.10 0.10 mg/L 24-AUG-15 |R3252758
Fluoride (F) <10 10 mg/L 26-AUG-15 |R3254613
Nitrate and Nitrite as N <4.0 4.0 mg/L 26-AUG-15 |R3254613
Nitrate-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
Nitrite-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
TCLP Metals
Arsenic (As) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Barium (Ba) 0.88 0.50 mg/L 24-AUG-15 |R3252744
Boron (B) <2.5 2.5 mg/L 24-AUG-15 |R3252744
Cadmium (Cd) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744
Chromium (Cr) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Lead (Pb) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Mercury (Hg) <0.00010 0.00010 mg/L 24-AUG-15 |R3252294
Selenium (Se) <0.25 0.25 mg/L 24-AUG-15 |R3252744
Silver (Ag) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744
Uranium (U) <0.25 0.25 mg/L 24-AUG-15 |R3252744
L1660729-6 HAR D/S TCLP
Sampled By: ~ CLIENT on 20-AUG-15 @ 11:00
Matrix: SOIL
Sample Preparation
Initial pH 8.02 0.10 pH units 21-AUG-15 |R3252585
Final pH 5.17 0.10 pH units 21-AUG-15 |R3252585
TCLP Extractables
Cyanide, Weak Acid Diss <0.10 0.10 mg/L 24-AUG-15 |R3252758
Fluoride (F) <10 10 mg/L 26-AUG-15 |R3254613
Nitrate and Nitrite as N <4.0 4.0 mg/L 26-AUG-15 |R3254613
Nitrate-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
Nitrite-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
TCLP Metals
Arsenic (As) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Barium (Ba) 1.51 0.50 mg/L 24-AUG-15 |R3252744
Boron (B) <2.5 2.5 mg/L 24-AUG-15 |R3252744
Cadmium (Cd) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744
Chromium (Cr) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Lead (Pb) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Mercury (Hg) <0.00010 0.00010 mg/L 24-AUG-15 |R3252294

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L1660729-6 HAR D/S TCLP
Sampled By: ~ CLIENT on 20-AUG-15 @ 11:00
Matrix: SOIL
TCLP Metals
Selenium (Se) <0.25 0.25 mg/L 24-AUG-15 |R3252744
Silver (Ag) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744
Uranium (U) <0.25 0.25 mg/L 24-AUG-15 |R3252744
L1660729-7 EMB U/S TCLP
Sampled By: ~ CLIENT on 20-AUG-15 @ 12:40
Matrix: SOIL
Sample Preparation
Initial pH 7.98 0.10 pH units 21-AUG-15 |R3252585
Final pH 5.03 0.10 pH units 21-AUG-15 |R3252585
TCLP Extractables
Cyanide, Weak Acid Diss <0.10 0.10 mg/L 24-AUG-15 |R3252758
Fluoride (F) <10 10 mg/L 26-AUG-15 |R3254613
Nitrate and Nitrite as N <4.0 4.0 mg/L 26-AUG-15 |R3254613
Nitrate-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
Nitrite-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
TCLP Metals
Arsenic (As) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Barium (Ba) 0.78 0.50 mg/L 24-AUG-15 |R3252744
Boron (B) <2.5 2.5 mg/L 24-AUG-15 |R3252744
Cadmium (Cd) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744
Chromium (Cr) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Lead (Pb) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Mercury (Hg) <0.00010 0.00010 mg/L 24-AUG-15 |R3252294
Selenium (Se) <0.25 0.25 mg/L 24-AUG-15 |R3252744
Silver (Ag) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744
Uranium (U) <0.25 0.25 mg/L 24-AUG-15 |R3252744
L1660729-8 EMB D/S TCLP
Sampled By: ~ CLIENT on 20-AUG-15 @ 12:20
Matrix: SOIL
Sample Preparation
Initial pH 8.35 0.10 pH units 21-AUG-15 |R3252585
Final pH 5.79 0.10 pH units 21-AUG-15 |R3252585
TCLP Extractables
Cyanide, Weak Acid Diss <0.10 0.10 mg/L 24-AUG-15 |R3252758
Fluoride (F) <10 10 mg/L 26-AUG-15 |R3254613
Nitrate and Nitrite as N <4.0 4.0 mg/L 26-AUG-15 |R3254613
Nitrate-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
Nitrite-N <2.0 2.0 mg/L 26-AUG-15 |R3254613
TCLP Metals
Arsenic (As) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Barium (Ba) 0.84 0.50 mg/L 24-AUG-15 |R3252744
Boron (B) <2.5 2.5 mg/L 24-AUG-15 |R3252744
Cadmium (Cd) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L1660729-8 EMB D/S TCLP

Sampled By: ~ CLIENT on 20-AUG-15 @ 12:20

Matrix: SOIL

TCLP Metals
Chromium (Cr) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Lead (Pb) <0.050 0.050 mg/L 24-AUG-15 |R3252744
Mercury (Hg) <0.00010 0.00010 mg/L 24-AUG-15 |R3252294
Selenium (Se) <0.25 0.25 mg/L 24-AUG-15 |R3252744
Silver (Ag) <0.0050 0.0050 mg/L 24-AUG-15 |R3252744
Uranium (U) <0.25 0.25 mg/L 24-AUG-15 |R3252744

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier  Applies to Sample Number(s)

Duplicate F1 (C6-C10) DLHM L1660729-3, -4

Duplicate Acetone DLHM L1660729-3, -4

Duplicate Antimony (Sbh) DUP-H L1660729-1, -2, -3, -4

Laboratory Control Sample n-Hexane MES L1660729-3, -4

Matrix Spike Acetone MES L1660729-3, -4

Matrix Spike Dichlorodifluoromethane MES L1660729-3, -4
Sample Parameter Qualifier key listed:

Qualifier Description

ABL Approximate Result: May Be Biased Low

DLHM Detection Limit Adjusted: Sample has High Moisture Content

DLUI Detection Limit Raised: Unknown Interference generated an apparent false positive test result.

DUP-H Duplicate results outside ALS DQO, due to sample heterogeneity.

MES Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter

Scan (considered acceptable as per OMOE & CCME).
RRR Refer to Report Remarks for issues regarding this analysis
SoL:MI Surrogate recovery outside acceptable limits due to matrix interference

Test Method References:

ALS Test Code Matrix

Test Description Method Reference**

B-HWS-R511-WT Soil Boron-HWE-O.Reg 153/04 (July

2011)

A dried solid sample is extracted with calcium chloride, the sample undergoes a heating process. After cooling the sample is filtered and analyzed by
ICP/OES.

HW EXTR, EPA 6010B

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

CHLORDANE-T-CALC-  Soil
WT
Aqueous sample is extracted by liquid/liquid extraction with a solvent mix. After extraction, a number of clean up techniques may be applied, depending
on the sample matrix and analyzed by GC/MS.

CN-TCLP-WT Waste

Chlordane Total sums CALCULATION

Cyanide for O. Reg 347 APHA 4500CN C E

CN-WAD-R511-WT Soll Cyanide (WAD)-O.Reg 153/04 (July = MOE 3015/APHA 4500CN I-WAD

2011)

The sample is extracted with a strong base for 16 hours, and then filtered. The filtrate is then distilled where the cyanide is converted to cyanogen
chloride by reacting with chloramine-T, the cyanogen chloride then reacts with a combination of barbituric acid and isonicotinic acid to form a highly
colored complex.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

CR-CR6-IC-WT Soll Hexavalent Chromium in Soil SW846 3060A/7199
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 7199, published by the United

States Environmental Protection Agency (EPA). The procedure involves analysis for chromium (VI) by ion chromatography using diphenylcarbazide in a
sulphuric acid solution.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

DDD-DDE-DDT-CALC-WT Soil DDD, DDE, DDT sums CALCULATION

Aqueous sample is extracted by liquid/liquid extraction with a solvent mix. After extraction, a number of clean up techniques may be applied, depending
on the sample matrix and analyzed by GC/MS.

EC-R511-WT Soil Conductivity-O.Reg 153/04 (July

2011)

A representative subsample is tumbled with de-ionized (DI) water. The ratio of water to soil is 2:1 v/w. After tumbling the sample is then analyzed by a
conductivity meter.

MOEE E3138

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

ENDOSULFAN-T-CALC-  Soll
WT

Endosulfan Total sums CALCULATION
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Aqueous sample is extracted by liquid/liquid extraction with a solvent mix. After extraction, a number of clean up techniques may be applied, depending
on the sample matrix and analyzed by GC/MS.

F-TCLP-WT Waste Fluoride (F) for O. Reg 347 APHA 4110 B-lon Chromatography
F1-F4-511-CALC-WT Soil F1-F4 Hydrocarbon Calculated CCME CWS-PHC, Pub #1310, Dec 2001-S
Parameters

Analytical methods used for analysis of CCME Petroleum Hydrocarbons have been validated and comply with the Reference Method for the CWS PHC.
Hydrocarbon results are expressed on a dry weight basis.

In cases where results for both F4 and FAG are reported, the greater of the two results must be used in any application of the CWS PHC guidelines and
the gravimetric heavy hydrocarbons cannot be added to the C6 to C50 hydrocarbons.

In samples where BTEX and F1 were analyzed , F1-BTEX represents a value where the sum of Benzene, Toluene, Ethylbenzene and total Xylenes has
been subtracted from F1.

In samples where PAHSs, F2 and F3 were analyzed, F2-Naphth represents the result where Naphthalene has been subtracted from F2. F3-PAH
represents a result where the sum of Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Dibenzo(a,h)anthracene,
Fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene has been subtracted from F3.

Unless otherwise qualified, the following quality control criteria have been met for the F1 hydrocarbon range:

1. All extraction and analysis holding times were met.

2. Instrument performance showing response factors for C6 and C10 within 30% of the response factor for toluene.
3. Linearity of gasoline response within 15% throughout the calibration range.

Unless otherwise qualified, the following quality control criteria have been met for the F2-F4 hydrocarbon ranges:

1. All extraction and analysis holding times were met.

2. Instrument performance showing C10, C16 and C34 response factors within 10% of their average.

3. Instrument performance showing the C50 response factor within 30% of the average of the C10, C16 and C34 response factors.
4. Linearity of diesel or motor oil response within 15% throughout the calibration range.

F1-HS-511-WT Soil F1-0O.Reg 153/04 (July 2011) E3398/CCME TIER 1-HS
Fraction F1 is determined by extracting a soil or sediment sample as received with methanol, then analyzing by headspace-GC/FID.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG
must be reported).

F2-F4-511-WT Soll F2-F4-0.Reg 153/04 (July 2011) MOE DECPH-E3398/CCME TIER 1
Fractions F2, F3 and F4 are determined by extracting a soil sample with a solvent mix. The solvent recovered from the extracted soil sample is dried
and treated to remove polar material. The extract is analyzed by GC/FID.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG
must be reported).

HG-200.2-CVAA-WT Sail Mercury in Soil by CVAAS EPA 200.2/1631E (mod)
Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

HG-TCLP-WT Waste Mercury (CVAA) for O.Reg 347 SW846 7470A

LEACH-TCLP-WT Waste Leachate Procedure for Reg 347 EPA 1311
Inorganic and Semi-Volatile Organic contaminants are leached from waste samples in strict accordance with US EPA Method 1311, "Toxicity
Characteristic Leaching Procedure" (TCLP). Test results are reported in leachate concentration units (normally mg/L).

MET-200.2-CCMS-WT Soil Metals in Soil by CRC ICPMS EPA 200.2/6020A (mod)
Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation: This method is not a total digestion technique. It is a very strong acid digestion that is intended to dissolve those metals that may
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample matrix,
for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG
must be reported).

MET-TCLP-WT Waste 0O.Reg 347 TCLP Leachable Metals  EPA 200.8
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METHYLNAPS-CALC-WT Soil ABN-Calculated Parameters SW846 8270
MOISTURE-WT Soail % Moisture Gravimetric: Oven Dried
N2N3-TCLP-WT Waste Nitrate/Nitrite-N for O. Reg 347 APHA 4110 B-lon Chromatography
PAH-511-WT Soil PAH-O.Reg 153/04 (July 2011) SW846 3510/8270

A representative sub-sample of soil is fortified with deuterium-labelled surrogates and a mechanical shaking techniqueis used to extract the sample
with a mixture of methanol and toluene. The extracts are concentrated and analyzed by GC/MS. Depending on the analytical GC/MS column used
benzo(j)fluoranthene may chromatographically co-elute with benzo(b)fluoranthene or benzo(k)fluoranthene.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG
must be reported).

PEST-OC-511-WT Soil OC Pesticides-O.Reg 153/04 (July SW846 8270 (511)

Soil sample is extracted in a solvent, aftdP&kraction a number of clean up techniques may be applied, depending on the sample matrix and analyzed by
GC/MS.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG
must be reported).

PH-R511-WT Soil pH-O.Reg 153/04 (July 2011) MOEE E3137A

A minimum 10g portion of the sample is extracted with 20mL of 0.01M calcium chloride solution by shaking for at least 30 minutes. The aqueous layer is
separated from the soil and then analyzed using a pH meter and electrode.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

SAR-R511-WT Soil SAR-O.Reg 153/04 (July 2011) SW846 6010C

A dried, disaggregated solid sample is extracted with deionized water, the aqueous extract is separated from the solid, acidified and then analyzed using
a ICP/OES.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

VOC-1,3-DCP-CALC-WT Soil Regulation 153 VOCs SW8260B/SW8270C

VOC-511-HS-WT Soil VOC-0.Reg 153/04 (July 2011) SW846 8260 (511)
Soil and sediment samples are extracted in methanol and analyzed by headspace-GC/MS.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG
must be reported).

XYLENES-SUM-CALC-  Sall Sum of Xylene Isomer CALCULATION
WT Concentrations

Total xylenes represents the sum of o-xylene and m&p-xylene.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

Chain of Custody Numbers:
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GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

mg/kg - milligrams per kilogram based on dry weight of sample

mg/kg wwt - milligrams per kilogram based on wet weight of sample

mg/kg Iwt - milligrams per kilogram based on lipid weight of sample

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Client:
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1023 Rife Road, Unit A
Cambridge On N1R 5S3
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Test

Matrix

Reference

Result

Qualifier

Units

RPD

Limit

Analyzed

B-HWS-R511-WT

Soil

Batch R3256801

WG2160183-3

DUP

Boron (B), Hot Water Ext.

WG2160183-2

IRM

Boron (B), Hot Water Ext.

WG2160183-1

MB

Boron (B), Hot Water Ext.

WG2160183-4

MS

Boron (B), Hot Water Ext.

CN-WAD-R511-WT Soil
Batch R3252350

WG2153548-3

DUP

Cyanide, Weak Acid Diss

WG2153548-2

LCS

Cyanide, Weak Acid Diss

WG2153548-1

MB

Cyanide, Weak Acid Diss

WG2153548-4

MS

Cyanide, Weak Acid Diss

Batch R3253230

WG2157085-3

DUP

Cyanide, Weak Acid Diss

WG2157085-2

LCS

Cyanide, Weak Acid Diss

WG2157085-1

MB

Cyanide, Weak Acid Diss

WG2157085-4

MS

Cyanide, Weak Acid Diss

CR-CR6-IC-WT

Soil

Batch R3250857

WG2153601-4

CRM

Chromium, Hexavalent

WG2153601-3

DUP

Chromium, Hexavalent

WG2153601-2

LCS

Chromium, Hexavalent

WG2153601-1

MB

Chromium, Hexavalent

L1662898-1
0.21

0.20

SALINITY_SOIL4

L1662898-1

L1660281-10
<0.050

L1660281-10

L1659445-12
0.116

L1659445-12

WT-SQC012

L1660312-16
<0.20

86.5

<0.10

102.9

<0.050 RPD-NA
83.1

<0.050

92.4

0.134

117.3

<0.050

106.5

75.3

<0.20 RPD-NA

94.6

<0.20

ug/g

%

ug/g

%

ug/g

%

ug/g

%

ug/g

%

ug/g

%

%

ug/g

%

ug/g

8.0

N/A

15

N/A

40

70-130

0.1

60-140

35

80-120

0.05

70-130

35

80-120

0.05

70-130

70-130

35

80-120

0.2

29-AUG-15

29-AUG-15

29-AUG-15

29-AUG-15

21-AUG-15

21-AUG-15

21-AUG-15

21-AUG-15

25-AUG-15

25-AUG-15

25-AUG-15

25-AUG-15

21-AUG-15

21-AUG-15

21-AUG-15

21-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
EC-R511-WT Soil
Batch R3256335
WG2160189-4  DUP WG2160189-3
Conductivity 0.174 0.176 mS/cm 11 20 29-AUG-15
WG2160489-1 LCS
Conductivity 100.0 % 90-110 29-AUG-15
WG2160189-1 MB
Conductivity <0.0040 mS/cm 0.044 29-AUG-15
F1-HS-511-WT Soil
Batch R3252144
WG2154427-3  DUP WG2154427-5
F1 (C6-C10) <5.0 <5.0 RPD-NA ug/g N/A 50 24-AUG-15
WG2154427-2  LCS
F1 (C6-C10) 80.9 % 80-120 24-AUG-15
WG2154427-1 MB
F1 (C6-C10) <5.0 ugl/g 5 24-AUG-15
Surrogate: 3,4-Dichlorotoluene 74.3 % 60-140 24-AUG-15
WG2154427-7 MS WG2154427-6
F1 (C6-C10) 80.2 % 60-140 24-AUG-15
Batch R3252341
WG2154724-3 DUP WG2154724-5
F1 (C6-C10) <10 <10 RPD-NA ug/g N/A 50 26-AUG-15
WG2154724-2  LCS
F1 (C6-C10) 83.4 % 80-120 24-AUG-15
WG2154724-1 MB
F1 (C6-C10) <5.0 ug/g 5 24-AUG-15
Surrogate: 3,4-Dichlorotoluene 76.2 % 60-140 24-AUG-15
WG2154724-7 MS WG2154724-6
F1 (C6-C10) 76.7 % 60-140 26-AUG-15
F2-F4-511-WT Soil
Batch R3252895
WG2153651-3 CRM ALS PHC2 IRM
F2 (C10-C16) 82.2 % 70-130 21-AUG-15
F3 (C16-C34) 90.6 % 70-130 21-AUG-15
F4 (C34-C50) 94.0 % 70-130 21-AUG-15
WG2153651-5 DUP WG2153651-4
F2 (C10-C16) 18 18 ug/g 2.9 40 21-AUG-15
F3 (C16-C34) <50 <50 RPD-NA ug/g N/A 40 21-AUG-15
F4 (C34-C50) <50 <50 RPD-NA ug/g N/A 40 21-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3

Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
F2-F4-511-WT Soil
Batch R3252895
WG2153651-2 LCS
F2 (C10-C16) 92.4 % 80-120 21-AUG-15
F3 (C16-C34) 106.2 % 80-120 21-AUG-15
F4 (C34-C50) 110.5 % 80-120 21-AUG-15
WG2153651-1 MB
F2 (C10-C16) <10 ug/g 10 21-AUG-15
F3 (C16-C34) <50 ug/g 50 21-AUG-15
F4 (C34-C50) <50 ug/g 50 21-AUG-15
Surrogate: 2-Bromobenzotrifluoride 82.8 % 60-140 21-AUG-15
HG-200.2-CVAA-WT Soil
Batch R3256457
WG2160202-2 CRM WT-CANMET-TILL1
Mercury (Hg) 93.0 % 70-130 30-AUG-15
WG2160202-6 DUP WG2160202-5
Mercury (Hg) 0.0504 0.0517 ug/g 2.6 40 30-AUG-15
WG2160202-4 LCS
Mercury (Hg) 98.5 % 80-120 30-AUG-15
WG2160202-1 MB
Mercury (Hg) <0.0050 mg/kg 0.005 30-AUG-15
MET-200.2-CCMS-WT Soil
Batch R3257094
WG2160202-2 CRM WT-CANMET-TILL1
Antimony (Sb) 93.7 % 70-130 31-AUG-15
Arsenic (As) 102.4 % 70-130 31-AUG-15
Barium (Ba) 103.6 % 70-130 31-AUG-15
Beryllium (Be) 103.5 % 70-130 31-AUG-15
Cadmium (Cd) 89.4 % 70-130 31-AUG-15
Chromium (Cr) 103.9 % 70-130 31-AUG-15
Cobalt (Co) 101.5 % 70-130 31-AUG-15
Copper (Cu) 96.7 % 70-130 31-AUG-15
Lead (Pb) 85.9 % 70-130 31-AUG-15
Molybdenum (Mo) 97.9 % 70-130 31-AUG-15
Nickel (Ni) 100.4 % 70-130 31-AUG-15
Selenium (Se) 96.4 % 70-130 31-AUG-15
Silver (Ag) 96.0 % 70-130 31-AUG-15
Thallium (TI) 87.7 % 70-130 31-AUG-15
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Quality Control Report

Workorder: L1660729 Report Date: 04-SEP-15 Page 4 of 25
Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-200.2-CCMS-WT Soil
Batch R3257094
WG2160202-2 CRM WT-CANMET-TILL1
Uranium (U) 101.2 % 70-130 31-AUG-15
Vanadium (V) 109.0 % 70-130 31-AUG-15
Zinc (Zn) 100.2 % 70-130 31-AUG-15
WG2160202-6 DUP WG2160202-5
Antimony (Sb) 4.41 2.61 DUP-H uglg 51 30 31-AUG-15
Arsenic (As) 124 14.5 ug/g 16 30 31-AUG-15
Barium (Ba) 72.9 72.1 ug/g 1.1 40 31-AUG-15
Beryllium (Be) 0.50 0.47 ug/g 5.0 30 31-AUG-15
Boron (B) 5.6 5.9 ugl/g 4.5 30 31-AUG-15
Cadmium (Cd) 0.484 0.574 ug/g 17 30 31-AUG-15
Chromium (Cr) 59.1 60.3 ug/g 21 30 31-AUG-15
Cobalt (Co) 16.6 16.6 ug/g 0.4 30 31-AUG-15
Copper (Cu) 59.2 56.4 ug/g 4.7 30 31-AUG-15
Lead (Pb) 25.9 26.6 ug/g 2.6 40 31-AUG-15
Molybdenum (Mo) 4.59 4.47 ug/g 2.7 40 31-AUG-15
Nickel (Ni) 81.9 86.9 ug/g 5.9 30 31-AUG-15
Selenium (Se) <0.20 <0.20 RPD-NA ug/g N/A 30 31-AUG-15
Silver (Ag) 1.10 1.60 ug/g 36 40 31-AUG-15
Thallium (TI) 0.116 0.119 ugl/g 2.6 30 31-AUG-15
Uranium (U) 0.821 0.891 ug/g 8.2 30 31-AUG-15
Vanadium (V) 101 96.1 ug/g 4.8 30 31-AUG-15
Zinc (Zn) 83.8 80.7 ug/g 3.7 30 31-AUG-15
WG2160202-3 LCS
Antimony (Sb) 98.1 % 80-120 31-AUG-15
Arsenic (As) 94.6 % 80-120 31-AUG-15
Barium (Ba) 99.7 % 80-120 31-AUG-15
Beryllium (Be) 103.2 % 80-120 31-AUG-15
Boron (B) 101.0 % 80-120 31-AUG-15
Cadmium (Cd) 102.8 % 80-120 31-AUG-15
Chromium (Cr) 93.2 % 80-120 31-AUG-15
Cobalt (Co) 93.7 % 80-120 31-AUG-15
Copper (Cu) 93.6 % 80-120 31-AUG-15

Lead (Pb) 95.1 % 80-120 31-AUG-15
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Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-200.2-CCMS-WT Soil
Batch R3257094
WG2160202-3 LCS
Molybdenum (Mo) 103.8 % 80-120 31-AUG-15
Nickel (Ni) 92.2 % 80-120 31-AUG-15
Selenium (Se) 94.6 % 80-120 31-AUG-15
Silver (Ag) 90.0 % 80-120 31-AUG-15
Thallium (TI) 91.1 % 80-120 31-AUG-15
Uranium (U) 90.5 % 80-120 31-AUG-15
Vanadium (V) 96.1 % 80-120 31-AUG-15
Zinc (Zn) 94.1 % 80-120 31-AUG-15
WG2160202-1 MB
Antimony (Sb) <0.10 mg/kg 0.1 31-AUG-15
Arsenic (As) <0.10 mg/kg 0.1 31-AUG-15
Barium (Ba) <0.50 mg/kg 0.5 31-AUG-15
Beryllium (Be) <0.10 mg/kg 0.1 31-AUG-15
Boron (B) <5.0 mg/kg 5 31-AUG-15
Cadmium (Cd) <0.020 mag/kg 0.02 31-AUG-15
Chromium (Cr) <0.50 mg/kg 0.5 31-AUG-15
Cobalt (Co) <0.10 mg/kg 0.1 31-AUG-15
Copper (Cu) <0.50 mag/kg 0.5 31-AUG-15
Lead (Pb) <0.50 mg/kg 05 31-AUG-15
Molybdenum (Mo) <0.10 mg/kg 0.1 31-AUG-15
Nickel (Ni) <0.50 mg/kg 0.5 31-AUG-15
Selenium (Se) <0.20 mg/kg 0.2 31-AUG-15
Silver (Ag) <0.10 mg/kg 01 31-AUG-15
Thallium (TI) <0.050 mag/kg 0.05 31-AUG-15
Uranium (U) <0.050 mg/kg 0.05 31-AUG-15
Vanadium (V) <0.20 mg/kg 0.2 31-AUG-15
Zinc (Zn) <2.0 mg/kg 2 31-AUG-15
MOISTURE-WT Soil
Batch R3250064
WG2153723-3 DUP L1659744-10
% Moisture 5.16 5.05 % 2.1 20 21-AUG-15
WG2153723-2  LCS
% Moisture 99.9 % 90-110 21-AUG-15
WG2153723-1 MB
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Page 6 of 25

Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MOISTURE-WT Soil
Batch R3250064
WG2153723-1 MB
% Moisture <0.10 % 0.1 21-AUG-15
PAH-511-WT Soil
Batch R3254254
WG2153749-5 DUP WG2153749-4
1-Methylnaphthalene <0.030 <0.030 RPD-NA ug/g N/A 40 26-AUG-15
2-Methylnaphthalene <0.030 <0.030 RPD-NA ug/g N/A 40 26-AUG-15
Acenaphthene <0.050 <0.050 RPD-NA ugl/g N/A 40 26-AUG-15
Acenaphthylene <0.050 <0.050 RPD-NA ugl/g N/A 40 26-AUG-15
Anthracene <0.050 <0.050 RPD-NA uglg N/A 40 26-AUG-15
Benzo(a)anthracene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Benzo(a)pyrene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Benzo(b)fluoranthene <0.050 <0.050 RPD-NA ugl/g N/A 40 26-AUG-15
Benzo(g,h,i)perylene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Benzo(k)fluoranthene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Chrysene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Dibenzo(ah)anthracene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Fluoranthene <0.050 <0.050 RPD-NA ugl/g N/A 40 26-AUG-15
Fluorene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Indeno(1,2,3-cd)pyrene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Naphthalene <0.050 <0.050 RPD-NA ug/g N/A 40 26-AUG-15
Phenanthrene <0.050 <0.050 RPD-NA ugl/g N/A 40 26-AUG-15
Pyrene <0.050 <0.050 RPD-NA ugl/g N/A 40 26-AUG-15
WG2153749-3 IRM ALS PAH1 RM
1-Methylnaphthalene 96.1 % 50-140 26-AUG-15
2-Methylnaphthalene 99.8 % 50-140 26-AUG-15
Acenaphthene 68.5 % 50-140 26-AUG-15
Acenaphthylene 109.1 % 50-140 26-AUG-15
Anthracene 72.3 % 50-140 26-AUG-15
Benzo(a)anthracene 103.7 % 50-140 26-AUG-15
Benzo(a)pyrene 96.5 % 50-140 26-AUG-15
Benzo(b)fluoranthene 101.3 % 50-140 26-AUG-15
Benzo(g,h,i)perylene 96.9 % 50-140 26-AUG-15
Benzo(k)fluoranthene 98.5 50-140
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Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
PAH-511-WT Soil
Batch R3254254
WG2153749-3 IRM ALS PAH1 RM
Benzo(k)fluoranthene 98.5 % 50-140 26-AUG-15
Chrysene 119.7 % 50-140 26-AUG-15
Dibenzo(ah)anthracene 124.3 % 50-140 26-AUG-15
Fluoranthene 111.8 % 50-140 26-AUG-15
Fluorene 69.2 % 50-140 26-AUG-15
Indeno(1,2,3-cd)pyrene 89.5 % 50-140 26-AUG-15
Naphthalene 935 % 50-140 26-AUG-15
Phenanthrene 103.2 % 50-140 26-AUG-15
Pyrene 109.1 % 50-140 26-AUG-15
WG2153749-2 LCS
1-Methylnaphthalene 87.3 % 50-140 26-AUG-15
2-Methylnaphthalene 88.0 % 50-140 26-AUG-15
Acenaphthene 89.7 % 50-140 26-AUG-15
Acenaphthylene 90.2 % 50-140 26-AUG-15
Anthracene 89.7 % 50-140 26-AUG-15
Benzo(a)anthracene 86.3 % 50-140 26-AUG-15
Benzo(a)pyrene 93.3 % 50-140 26-AUG-15
Benzo(b)fluoranthene 88.5 % 50-140 26-AUG-15
Benzo(g,h,i)perylene 74.0 % 50-140 26-AUG-15
Benzo(k)fluoranthene 86.6 % 50-140 26-AUG-15
Chrysene 93.1 % 50-140 26-AUG-15
Dibenzo(ah)anthracene 80.8 % 50-140 26-AUG-15
Fluoranthene 87.9 % 50-140 26-AUG-15
Fluorene 90.2 % 50-140 26-AUG-15
Indeno(1,2,3-cd)pyrene 78.5 % 50-140 26-AUG-15
Naphthalene 87.6 % 50-140 26-AUG-15
Phenanthrene 87.4 % 50-140 26-AUG-15
Pyrene 93.3 % 50-140 26-AUG-15
WG2153749-1  MB
1-Methylnaphthalene <0.030 ug/g 0.03 26-AUG-15
2-Methylnaphthalene <0.030 ug/g 0.03 26-AUG-15
Acenaphthene <0.050 ug/g 0.05 26-AUG-15
Acenaphthylene <0.050 ug/g 0.05 26-AUG-15

Anthracene <0.050 ugl/g 0.05 26-AUG-15
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Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
PAH-511-WT Soil
Batch R3254254
WG2153749-1 MB
Benzo(a)anthracene <0.050 ug/g 0.05 26-AUG-15
Benzo(a)pyrene <0.050 ug/g 0.05 26-AUG-15
Benzo(b)fluoranthene <0.050 ug/g 0.05 26-AUG-15
Benzo(g,h,i)perylene <0.050 ug/g 0.05 26-AUG-15
Benzo(k)fluoranthene <0.050 ug/g 0.05 26-AUG-15
Chrysene <0.050 ug/g 0.05 26-AUG-15
Dibenzo(ah)anthracene <0.050 ug/g 0.05 26-AUG-15
Fluoranthene <0.050 ug/g 0.05 26-AUG-15
Fluorene <0.050 ug/g 0.05 26-AUG-15
Indeno(1,2,3-cd)pyrene <0.050 ug/g 0.05 26-AUG-15
Naphthalene <0.050 ug/g 0.05 26-AUG-15
Phenanthrene <0.050 ug/g 0.05 26-AUG-15
Pyrene <0.050 ug/g 0.05 26-AUG-15
Surrogate: 2-Fluorobiphenyl 89.4 % 50-140 26-AUG-15
Surrogate: p-Terphenyl d14 85.3 % 50-140 26-AUG-15
PEST-OC-511-WT Soil
Batch R3252425
WG2153809-4 DUP WG2153809-3
Aldrin <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
a-chlordane <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
g-chlordane <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
op-DDD <0.020 <0.020 RPD-NA ugl/g N/A 40 24-AUG-15
pp-DDD <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
0,p-DDE <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
pp-DDE <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
op-DDT <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
pp-DDT <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
Dieldrin <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
Endosulfan | <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
Endosulfan Il <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
Endrin <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
gamma-hexachlorocyclohexane <0.010 <0.010 RPD-NA ug/g N/A 40 24-AUG-15
Heptachlor <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
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Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
PEST-OC-511-WT Soil
Batch R3252425
WG2153809-4 DUP WG2153809-3
Heptachlor Epoxide <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
Hexachlorobenzene <0.010 <0.010 RPD-NA ug/g N/A 40 24-AUG-15
Hexachlorobutadiene <0.010 <0.010 RPD-NA ug/g N/A 40 24-AUG-15
Hexachloroethane <0.010 <0.010 RPD-NA ug/g N/A 40 24-AUG-15
Methoxychlor <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
WG2153809-2 LCS
Aldrin 99.8 % 50-140 24-AUG-15
a-chlordane 94.5 % 50-140 24-AUG-15
g-chlordane 98.4 % 50-140 24-AUG-15
op-DDD 92.4 % 50-140 24-AUG-15
pp-DDD 88.8 % 50-140 24-AUG-15
0,p-DDE 88.7 % 50-140 24-AUG-15
pp-DDE 94.0 % 50-140 24-AUG-15
op-DDT 86.8 % 50-140 24-AUG-15
pp-DDT 87.5 % 50-140 24-AUG-15
Dieldrin 89.8 % 50-140 24-AUG-15
Endosulfan | 89.3 % 50-140 24-AUG-15
Endosulfan II 106.5 % 50-140 24-AUG-15
Endrin 112.4 % 50-140 24-AUG-15
gamma-hexachlorocyclohexane 97.1 % 50-140 24-AUG-15
Heptachlor 96.2 % 50-140 24-AUG-15
Heptachlor Epoxide 89.5 % 50-140 24-AUG-15
Hexachlorobenzene 93.7 % 50-140 24-AUG-15
Hexachlorobutadiene 100.9 % 50-140 24-AUG-15
Hexachloroethane 99.9 % 50-140 24-AUG-15
Methoxychlor 95.1 % 50-140 24-AUG-15
WG2153809-1 MB
Aldrin <0.020 ug/g 0.02 24-AUG-15
a-chlordane <0.020 ug/g 0.02 24-AUG-15
g-chlordane <0.020 ug/g 0.02 24-AUG-15
op-DDD <0.020 ugl/g 0.02 24-AUG-15
pp-DDD <0.020 ug/g 0.02 24-AUG-15
o,p-DDE <0.020 ug/g 0.02 24-AUG-15
pp-DDE <0.020 ug/g 0.02 24-AUG-15
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PEST-OC-511-WT Soil

Batch R3252425
WG2153809-1 MB
op-DDT <0.020 ugl/g 0.02 24-AUG-15
pp-DDT <0.020 ug/g 0.02 24-AUG-15
Dieldrin <0.020 ug/g 0.02 24-AUG-15
Endosulfan | <0.020 ug/g 0.02 24-AUG-15
Endosulfan Il <0.020 ug/g 0.02 24-AUG-15
Endrin <0.020 ug/g 0.02 24-AUG-15
gamma-hexachlorocyclohexane <0.010 ug/g 0.01 24-AUG-15
Heptachlor <0.020 ug/g 0.02 24-AUG-15
Heptachlor Epoxide <0.020 ug/g 0.02 24-AUG-15
Hexachlorobenzene <0.010 ug/g 0.01 24-AUG-15
Hexachlorobutadiene <0.010 ug/g 0.01 24-AUG-15
Hexachloroethane <0.010 ug/g 0.01 24-AUG-15
Methoxychlor <0.020 ug/g 0.02 24-AUG-15
Surrogate: 2-Fluorobiphenyl 93.9 % 50-140 24-AUG-15
Surrogate: d14-Terphenyl 94.7 % 50-140 24-AUG-15
WG2153809-5 MS WG2153809-3

Aldrin 90.5 % 50-140 24-AUG-15
a-chlordane 76.6 % 50-140 24-AUG-15
g-chlordane 78.1 % 50-140 24-AUG-15
op-DDD 74.4 % 50-140 24-AUG-15
pp-DDD 89.6 % 50-140 24-AUG-15
0,p-DDE 74.2 % 50-140 24-AUG-15
pp-DDE 76.5 % 50-140 24-AUG-15
op-DDT 72.7 % 50-140 24-AUG-15
pp-DDT 80.2 % 50-140 24-AUG-15
Dieldrin 73.4 % 50-140 24-AUG-15
Endosulfan | 71.4 % 50-140 24-AUG-15
Endosulfan 11 74.2 % 50-140 24-AUG-15
Endrin 100.5 % 50-150 24-AUG-15
gamma-hexachlorocyclohexane 80.0 % 50-140 24-AUG-15
Heptachlor 83.7 % 50-140 24-AUG-15
Heptachlor Epoxide 74.4 % 50-140 24-AUG-15
Hexachlorobenzene 79.9 % 50-140 24-AUG-15

Hexachlorobutadiene 85.2 % 50-140 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
PEST-OC-511-WT Soil
Batch R3252425
WG2153809-5 MS WG2153809-3
Hexachloroethane 84.7 % 50-140 24-AUG-15
Methoxychlor 85.0 % 50-140 24-AUG-15
PH-R511-WT Soil
Batch R3251697
WG2154220-1 DUP L1660729-1
pH 6.87 6.83 J pH units 0.04 0.3 22-AUG-15
WG2155305-2 LCS
pH 7.05 pH units 6.7-7.3 22-AUG-15
SAR-R511-WT Soil
Batch R3256812
WG2160189-4 DUP WG2160189-3
Calcium (Ca) 27.6 33.9 mg/L 21 40 29-AUG-15
Sodium (Na) 1.3 15 mg/L 14 40 29-AUG-15
Magnesium (Mg) 2.2 2.4 mg/L 10 40 29-AUG-15
WG2160189-2 IRM WT SAR1
Calcium (Ca) 109.3 % 70-130 29-AUG-15
Sodium (Na) 103.4 % 70-130 29-AUG-15
Magnesium (Mg) 106.3 % 70-130 29-AUG-15
WG2160189-1  MB
Calcium (Ca) <1.0 mg/L 1 29-AUG-15
Sodium (Na) <1.0 mg/L 1 29-AUG-15
Magnesium (Mg) <1.0 mg/L 1 29-AUG-15
VOC-511-HS-WT Soil
Batch R3252144
WG2154427-3  DUP WG2154427-5
1,1,1,2-Tetrachloroethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,1,2,2-Tetrachloroethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,1,1-Trichloroethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,1,2-Trichloroethane <0.050 <0.050 RPD-NA uglg N/A 40 24-AUG-15
1,1-Dichloroethane <0.050 <0.050 RPD-NA uglg N/A 40 24-AUG-15
1,1-Dichloroethylene <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,2-Dibromoethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,2-Dichlorobenzene <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,2-Dichloroethane <0.050 <0.050 RPD-NA uglg N/A 40 24-AUG-15
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Quality Control Report

Workorder: L1660729 Report Date: 04-SEP-15 Page 12 of 25
Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-511-HS-WT Soil
Batch R3252144
WG2154427-3 DUP WG2154427-5
1,2-Dichloropropane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,3-Dichlorobenzene <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
1,4-Dichlorobenzene <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Acetone <0.50 <0.50 RPD-NA ug/g N/A 40 24-AUG-15
Benzene <0.0068 <0.0068 RPD-NA ug/g N/A 40 24-AUG-15
Bromodichloromethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Bromoform <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Bromomethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Carbon tetrachloride <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Chlorobenzene <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Chloroform <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
cis-1,2-Dichloroethylene <0.050 <0.050 RPD-NA ugl/g N/A 40 24-AUG-15
cis-1,3-Dichloropropene <0.030 <0.030 RPD-NA ug/g N/A 40 24-AUG-15
Dibromochloromethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Dichlorodifluoromethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Ethylbenzene <0.018 <0.018 RPD-NA ug/g N/A 40 24-AUG-15
n-Hexane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Methylene Chloride <0.050 <0.050 RPD-NA ugl/g N/A 40 24-AUG-15
MTBE <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
m+p-Xylenes 0.039 0.039 ug/g 0.6 40 24-AUG-15
Methyl Ethyl Ketone <0.50 <0.50 RPD-NA ug/g N/A 40 24-AUG-15
Methyl Isobutyl Ketone <0.50 <0.50 RPD-NA ugl/g N/A 40 24-AUG-15
0-Xylene 0.038 0.037 ugl/g 0.6 40 24-AUG-15
Styrene <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Tetrachloroethylene <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Toluene <0.080 <0.080 RPD-NA ug/g N/A 40 24-AUG-15
trans-1,2-Dichloroethylene <0.050 <0.050 RPD-NA ugl/g N/A 40 24-AUG-15
trans-1,3-Dichloropropene <0.030 <0.030 RPD-NA ugl/g N/A 40 24-AUG-15
Trichloroethylene <0.010 <0.010 RPD-NA ug/g N/A 40 24-AUG-15
Trichlorofluoromethane <0.050 <0.050 RPD-NA ug/g N/A 40 24-AUG-15
Vinyl chloride <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
WG2154427-2 LCS
1,1,1,2-Tetrachloroethane 101.0 % 60-130 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3

Contact: David Arseneau

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-511-HS-WT Soil

Batch R3252144
WG2154427-2 LCS

1,1,2,2-Tetrachloroethane 114.8 % 60-130 24-AUG-15
1,1,1-Trichloroethane 105.1 % 60-130 24-AUG-15
1,1,2-Trichloroethane 106.0 % 60-130 24-AUG-15
1,1-Dichloroethane 82.0 % 60-130 24-AUG-15
1,1-Dichloroethylene 89.4 % 60-130 24-AUG-15
1,2-Dibromoethane 99.6 % 70-130 24-AUG-15
1,2-Dichlorobenzene 100.5 % 70-130 24-AUG-15
1,2-Dichloroethane 106.9 % 60-130 24-AUG-15
1,2-Dichloropropane 109.7 % 70-130 24-AUG-15
1,3-Dichlorobenzene 97.2 % 70-130 24-AUG-15
1,4-Dichlorobenzene 98.2 % 70-130 24-AUG-15
Acetone 116.7 % 60-140 24-AUG-15
Benzene 101.0 % 70-130 24-AUG-15
Bromodichloromethane 108.4 % 50-140 24-AUG-15
Bromoform 113.4 % 70-130 24-AUG-15
Bromomethane 98.8 % 50-140 24-AUG-15
Carbon tetrachloride 103.6 % 70-130 24-AUG-15
Chlorobenzene 98.2 % 70-130 24-AUG-15
Chloroform 104.0 % 70-130 24-AUG-15
cis-1,2-Dichloroethylene 102.0 % 70-130 24-AUG-15
cis-1,3-Dichloropropene 101.4 % 70-130 24-AUG-15
Dibromochloromethane 105.8 % 60-130 24-AUG-15
Dichlorodifluoromethane 75.6 % 50-140 24-AUG-15
Ethylbenzene 91.7 % 70-130 24-AUG-15
n-Hexane 103.8 % 70-130 24-AUG-15
Methylene Chloride 104.9 % 70-130 24-AUG-15
MTBE 102.1 % 70-130 24-AUG-15
m+p-Xylenes 94.6 % 70-130 24-AUG-15
Methyl Ethyl Ketone 105.6 % 60-140 24-AUG-15
Methyl Isobutyl Ketone 119.1 % 60-140 24-AUG-15
o-Xylene 103.2 % 70-130 24-AUG-15
Styrene 106.9 % 70-130 24-AUG-15
Tetrachloroethylene 108.4 % 60-130 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-511-HS-WT Soil
Batch R3252144
WG2154427-2 LCS
Toluene 108.9 % 70-130 24-AUG-15
trans-1,2-Dichloroethylene 101.3 % 60-130 24-AUG-15
trans-1,3-Dichloropropene 99.2 % 70-130 24-AUG-15
Trichloroethylene 103.5 % 60-130 24-AUG-15
Trichlorofluoromethane 105.2 % 50-140 24-AUG-15
Vinyl chloride 93.0 % 60-140 24-AUG-15
WG2154427-1 MB
1,1,1,2-Tetrachloroethane <0.050 ug/g 0.05 24-AUG-15
1,1,2,2-Tetrachloroethane <0.050 ug/g 0.05 24-AUG-15
1,1,1-Trichloroethane <0.050 ug/g 0.05 24-AUG-15
1,1,2-Trichloroethane <0.050 ug/g 0.05 24-AUG-15
1,1-Dichloroethane <0.050 ug/g 0.05 24-AUG-15
1,1-Dichloroethylene <0.050 ug/g 0.05 24-AUG-15
1,2-Dibromoethane <0.050 ug/g 0.05 24-AUG-15
1,2-Dichlorobenzene <0.050 ug/g 0.05 24-AUG-15
1,2-Dichloroethane <0.050 ug/g 0.05 24-AUG-15
1,2-Dichloropropane <0.050 ugl/g 0.05 24-AUG-15
1,3-Dichlorobenzene <0.050 ug/g 0.05 24-AUG-15
1,4-Dichlorobenzene <0.050 ug/g 0.05 24-AUG-15
Acetone <0.50 ug/g 0.5 24-AUG-15
Benzene <0.0068 ug/g 0.0068 24-AUG-15
Bromodichloromethane <0.050 ug/g 0.05 24-AUG-15
Bromoform <0.050 ug/g 0.05 24-AUG-15
Bromomethane <0.050 ug/g 0.05 24-AUG-15
Carbon tetrachloride <0.050 ug/g 0.05 24-AUG-15
Chlorobenzene <0.050 ug/g 0.05 24-AUG-15
Chloroform <0.050 ug/g 0.05 24-AUG-15
cis-1,2-Dichloroethylene <0.050 ug/g 0.05 24-AUG-15
cis-1,3-Dichloropropene <0.030 ug/g 0.03 24-AUG-15
Dibromochloromethane <0.050 ug/g 0.05 24-AUG-15
Dichlorodifluoromethane <0.050 ug/g 0.05 24-AUG-15
Ethylbenzene <0.018 ug/g 0.018 24-AUG-15
n-Hexane <0.050 ug/g 0.05 24-AUG-15
Methylene Chloride <0.050 ug/g 0.05 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-511-HS-WT Soil
Batch R3252144
WG2154427-1 MB
MTBE <0.050 ug/g 0.05 24-AUG-15
m+p-Xylenes <0.030 ug/g 0.03 24-AUG-15
Methyl Ethyl Ketone <0.50 ug/g 0.5 24-AUG-15
Methyl Isobutyl Ketone <0.50 ug/g 0.5 24-AUG-15
o-Xylene <0.020 ug/g 0.02 24-AUG-15
Styrene <0.050 ug/g 0.05 24-AUG-15
Tetrachloroethylene <0.050 ug/g 0.05 24-AUG-15
Toluene <0.080 ug/g 0.08 24-AUG-15
trans-1,2-Dichloroethylene <0.050 ugl/g 0.05 24-AUG-15
trans-1,3-Dichloropropene <0.030 ugl/g 0.03 24-AUG-15
Trichloroethylene <0.010 ug/g 0.01 24-AUG-15
Trichlorofluoromethane <0.050 ug/g 0.05 24-AUG-15
Vinyl chloride <0.020 ugl/g 0.02 24-AUG-15
Surrogate: 1,4-Difluorobenzene 99.6 % 70-130 24-AUG-15
Surrogate: 4-Bromofluorobenzene 100.7 % 70-130 24-AUG-15
WG2154427-4 MS WG2154427-5
1,1,1,2-Tetrachloroethane 98.0 % 50-140 24-AUG-15
1,1,2,2-Tetrachloroethane 111.0 % 50-140 24-AUG-15
1,1,1-Trichloroethane 101.2 % 50-140 24-AUG-15
1,1,2-Trichloroethane 136.4 % 50-140 24-AUG-15
1,1-Dichloroethane 80.3 % 50-140 24-AUG-15
1,1-Dichloroethylene 80.6 % 50-140 24-AUG-15
1,2-Dibromoethane 112.7 % 50-140 24-AUG-15
1,2-Dichlorobenzene 99.8 % 50-140 24-AUG-15
1,2-Dichloroethane 104.5 % 50-140 24-AUG-15
1,2-Dichloropropane 101.9 % 50-140 24-AUG-15
1,3-Dichlorobenzene 94.9 % 50-140 24-AUG-15
1,4-Dichlorobenzene 94.6 % 50-140 24-AUG-15
Acetone 74.9 % 50-140 24-AUG-15
Benzene 96.3 % 50-140 24-AUG-15
Bromodichloromethane 98.2 % 50-140 24-AUG-15
Bromoform 117.8 % 50-140 24-AUG-15
Bromomethane 82.0 % 50-140 24-AUG-15
Carbon tetrachloride 97.9 % 50-140 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-511-HS-WT Soil
Batch R3252144
WG2154427-4  MS WG2154427-5
Chlorobenzene 99.2 % 50-140 24-AUG-15
Chloroform 100.4 % 50-140 24-AUG-15
cis-1,2-Dichloroethylene 100.3 % 50-140 24-AUG-15
cis-1,3-Dichloropropene 90.1 % 50-140 24-AUG-15
Dibromochloromethane 108.6 % 50-140 24-AUG-15
Dichlorodifluoromethane 62.4 % 50-140 24-AUG-15
Ethylbenzene 91.4 % 50-140 24-AUG-15
n-Hexane 93.3 % 50-140 24-AUG-15
Methylene Chloride 97.0 % 50-140 24-AUG-15
MTBE 99.3 % 50-140 24-AUG-15
m+p-Xylenes 93.8 % 50-140 24-AUG-15
Methyl Ethyl Ketone 107.8 % 50-140 24-AUG-15
Methyl Isobutyl Ketone 109.6 % 50-140 24-AUG-15
o-Xylene 97.9 % 50-140 24-AUG-15
Styrene 100.9 % 50-140 24-AUG-15
Tetrachloroethylene 109.4 % 50-140 24-AUG-15
Toluene 111.9 % 50-140 24-AUG-15
trans-1,2-Dichloroethylene 92.3 % 50-140 24-AUG-15
trans-1,3-Dichloropropene 117.1 % 50-140 24-AUG-15
Trichloroethylene 100.3 % 50-140 24-AUG-15
Trichlorofluoromethane 90.1 % 50-140 24-AUG-15
Vinyl chloride 76.3 % 50-140 24-AUG-15
Batch R3252341
WG2154724-3  DUP WG2154724-5
1,1,1,2-Tetrachloroethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,1,2,2-Tetrachloroethane <0.10 <0.10 RPD-NA ugl/g N/A 40 24-AUG-15
1,1,1-Trichloroethane <0.10 <0.10 RPD-NA ugl/g N/A 40 24-AUG-15
1,1,2-Trichloroethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,1-Dichloroethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,1-Dichloroethylene <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,2-Dibromoethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,2-Dichlorobenzene <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,2-Dichloroethane <0.10 <0.10 RPD-NA uglg N/A 40 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3

Contact: David Arseneau

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-511-HS-WT Soil

Batch R3252341
WG2154724-3 DUP WG2154724-5
1,2-Dichloropropane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,3-Dichlorobenzene <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
1,4-Dichlorobenzene <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Acetone <1.0 <1.0 RPD-NA ug/g N/A 40 26-AUG-15
Benzene <0.014 <0.014 RPD-NA ug/g N/A 40 24-AUG-15
Bromodichloromethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Bromoform <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Bromomethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Carbon tetrachloride <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Chlorobenzene <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Chloroform <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
cis-1,2-Dichloroethylene <0.10 <0.10 RPD-NA ugl/g N/A 40 24-AUG-15
cis-1,3-Dichloropropene <0.060 <0.060 RPD-NA ug/g N/A 40 24-AUG-15
Dibromochloromethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Dichlorodifluoromethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Ethylbenzene <0.036 <0.036 RPD-NA ug/g N/A 40 24-AUG-15
n-Hexane <0.10 <0.10 RPD-NA ugl/g N/A 40 24-AUG-15
Methylene Chloride <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
MTBE <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
m+p-Xylenes <0.060 <0.060 RPD-NA ug/g N/A 40 24-AUG-15
Methyl Ethyl Ketone <1.0 <1.0 RPD-NA ug/g N/A 40 24-AUG-15
Methyl Isobutyl Ketone <1.0 <1.0 RPD-NA ugl/g N/A 40 24-AUG-15
o-Xylene <0.040 <0.040 RPD-NA ugl/g N/A 40 24-AUG-15
Styrene <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Tetrachloroethylene <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Toluene <0.16 <0.16 RPD-NA ug/g N/A 40 24-AUG-15
trans-1,2-Dichloroethylene <0.10 <0.10 RPD-NA ugl/g N/A 40 24-AUG-15
trans-1,3-Dichloropropene <0.060 <0.060 RPD-NA ugl/g N/A 40 24-AUG-15
Trichloroethylene <0.020 <0.020 RPD-NA ug/g N/A 40 24-AUG-15
Trichlorofluoromethane <0.10 <0.10 RPD-NA ug/g N/A 40 24-AUG-15
Vinyl chloride <0.040 <0.040 RPD-NA ug/g N/A 40 24-AUG-15
WG2154724-2  LCS

1,1,1,2-Tetrachloroethane 104.3 % 60-130 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3

Contact: David Arseneau

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

VOC-511-HS-WT Soil

Batch R3252341
WG2154724-2 LCS

1,1,2,2-Tetrachloroethane 110.0 % 60-130 24-AUG-15
1,1,1-Trichloroethane 107.0 % 60-130 24-AUG-15
1,1,2-Trichloroethane 117.8 % 60-130 24-AUG-15
1,1-Dichloroethane 106.8 % 60-130 24-AUG-15
1,1-Dichloroethylene 111.0 % 60-130 24-AUG-15
1,2-Dibromoethane 108.3 % 70-130 24-AUG-15
1,2-Dichlorobenzene 110.0 % 70-130 24-AUG-15
1,2-Dichloroethane 107.5 % 60-130 24-AUG-15
1,2-Dichloropropane 123.9 % 70-130 24-AUG-15
1,3-Dichlorobenzene 105.5 % 70-130 24-AUG-15
1,4-Dichlorobenzene 107.4 % 70-130 24-AUG-15
Acetone 129.3 % 60-140 24-AUG-15
Benzene 119.8 % 70-130 24-AUG-15
Bromodichloromethane 104.8 % 50-140 24-AUG-15
Bromoform 95.4 % 70-130 24-AUG-15
Bromomethane 111.7 % 50-140 24-AUG-15
Carbon tetrachloride 101.2 % 70-130 24-AUG-15
Chlorobenzene 110.2 % 70-130 24-AUG-15
Chloroform 113.6 % 70-130 24-AUG-15
cis-1,2-Dichloroethylene 111.1 % 70-130 24-AUG-15
cis-1,3-Dichloropropene 108.5 % 70-130 24-AUG-15
Dibromochloromethane 104.0 % 60-130 24-AUG-15
Dichlorodifluoromethane 76.9 % 50-140 24-AUG-15
Ethylbenzene 104.4 % 70-130 24-AUG-15
n-Hexane 134.0 MES % 70-130 24-AUG-15
Methylene Chloride 117.4 % 70-130 24-AUG-15
MTBE 105.2 % 70-130 24-AUG-15
m+p-Xylenes 108.4 % 70-130 24-AUG-15
Methyl Ethyl Ketone 119.7 % 60-140 24-AUG-15
Methyl Isobutyl Ketone 112.2 % 60-140 24-AUG-15
o-Xylene 103.0 % 70-130 24-AUG-15
Styrene 98.4 % 70-130 24-AUG-15
Tetrachloroethylene 102.6 % 60-130 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-511-HS-WT Soil
Batch R3252341
WG2154724-2 LCS
Toluene 1105 % 70-130 24-AUG-15
trans-1,2-Dichloroethylene 123.0 % 60-130 24-AUG-15
trans-1,3-Dichloropropene 108.4 % 70-130 24-AUG-15
Trichloroethylene 101.9 % 60-130 24-AUG-15
Trichlorofluoromethane 110.8 % 50-140 24-AUG-15
Vinyl chloride 120.2 % 60-140 24-AUG-15
WG2154724-1 MB
1,1,1,2-Tetrachloroethane <0.050 ug/g 0.05 24-AUG-15
1,1,2,2-Tetrachloroethane <0.050 ug/g 0.05 24-AUG-15
1,1,1-Trichloroethane <0.050 ug/g 0.05 24-AUG-15
1,1,2-Trichloroethane <0.050 ug/g 0.05 24-AUG-15
1,1-Dichloroethane <0.050 ug/g 0.05 24-AUG-15
1,1-Dichloroethylene <0.050 ug/g 0.05 24-AUG-15
1,2-Dibromoethane <0.050 ug/g 0.05 24-AUG-15
1,2-Dichlorobenzene <0.050 ug/g 0.05 24-AUG-15
1,2-Dichloroethane <0.050 ug/g 0.05 24-AUG-15
1,2-Dichloropropane <0.050 ugl/g 0.05 24-AUG-15
1,3-Dichlorobenzene <0.050 ug/g 0.05 24-AUG-15
1,4-Dichlorobenzene <0.050 ug/g 0.05 24-AUG-15
Acetone <0.50 ug/g 0.5 24-AUG-15
Benzene <0.0068 ug/g 0.0068 24-AUG-15
Bromodichloromethane <0.050 ug/g 0.05 24-AUG-15
Bromoform <0.050 ug/g 0.05 24-AUG-15
Bromomethane <0.050 ug/g 0.05 24-AUG-15
Carbon tetrachloride <0.050 ug/g 0.05 24-AUG-15
Chlorobenzene <0.050 ug/g 0.05 24-AUG-15
Chloroform <0.050 ug/g 0.05 24-AUG-15
cis-1,2-Dichloroethylene <0.050 ug/g 0.05 24-AUG-15
cis-1,3-Dichloropropene <0.030 ug/g 0.03 24-AUG-15
Dibromochloromethane <0.050 ug/g 0.05 24-AUG-15
Dichlorodifluoromethane <0.050 ug/g 0.05 24-AUG-15
Ethylbenzene <0.018 ug/g 0.018 24-AUG-15
n-Hexane <0.050 ug/g 0.05 24-AUG-15
Methylene Chloride <0.050 ug/g 0.05 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-511-HS-WT Soil
Batch R3252341
WG2154724-1 MB
MTBE <0.050 ug/g 0.05 24-AUG-15
m+p-Xylenes <0.030 ug/g 0.03 24-AUG-15
Methyl Ethyl Ketone <0.50 ug/g 0.5 24-AUG-15
Methyl Isobutyl Ketone <0.50 ug/g 0.5 24-AUG-15
o-Xylene <0.020 ug/g 0.02 24-AUG-15
Styrene <0.050 ug/g 0.05 24-AUG-15
Tetrachloroethylene <0.050 ug/g 0.05 24-AUG-15
Toluene <0.080 ug/g 0.08 24-AUG-15
trans-1,2-Dichloroethylene <0.050 ugl/g 0.05 24-AUG-15
trans-1,3-Dichloropropene <0.030 ugl/g 0.03 24-AUG-15
Trichloroethylene <0.010 ug/g 0.01 24-AUG-15
Trichlorofluoromethane <0.050 ug/g 0.05 24-AUG-15
Vinyl chloride <0.020 ugl/g 0.02 24-AUG-15
Surrogate: 1,4-Difluorobenzene 105.5 % 70-130 24-AUG-15
Surrogate: 4-Bromofluorobenzene 98.7 % 70-130 24-AUG-15
WG2154724-4 MS WG2154724-5
1,1,1,2-Tetrachloroethane 103.1 % 50-140 24-AUG-15
1,1,2,2-Tetrachloroethane 116.2 % 50-140 24-AUG-15
1,1,1-Trichloroethane 102.0 % 50-140 24-AUG-15
1,1,2-Trichloroethane 122.9 % 50-140 24-AUG-15
1,1-Dichloroethane 106.2 % 50-140 24-AUG-15
1,1-Dichloroethylene 100.5 % 50-140 24-AUG-15
1,2-Dibromoethane 113.0 % 50-140 24-AUG-15
1,2-Dichlorobenzene 106.2 % 50-140 24-AUG-15
1,2-Dichloroethane 114.2 % 50-140 24-AUG-15
1,2-Dichloropropane 126.2 % 50-140 24-AUG-15
1,3-Dichlorobenzene 98.0 % 50-140 24-AUG-15
1,4-Dichlorobenzene 101.0 % 50-140 24-AUG-15
Acetone 141.0 MES % 50-140 24-AUG-15
Benzene 118.0 % 50-140 24-AUG-15
Bromodichloromethane 109.0 % 50-140 24-AUG-15
Bromoform 100.7 % 50-140 24-AUG-15
Bromomethane 103.5 % 50-140 24-AUG-15
Carbon tetrachloride 94.5 % 50-140 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-511-HS-WT Soil
Batch R3252341
WG2154724-4 MS WG2154724-5
Chlorobenzene 107.1 % 50-140 24-AUG-15
Chloroform 114.6 % 50-140 24-AUG-15
cis-1,2-Dichloroethylene 110.5 % 50-140 24-AUG-15
cis-1,3-Dichloropropene 101.9 % 50-140 24-AUG-15
Dibromochloromethane 108.1 % 50-140 24-AUG-15
Dichlorodifluoromethane 40.9 MES % 50-140 24-AUG-15
Ethylbenzene 90.9 % 50-140 24-AUG-15
n-Hexane 95.1 % 50-140 24-AUG-15
Methylene Chloride 120.3 % 50-140 24-AUG-15
MTBE 103.7 % 50-140 24-AUG-15
m+p-Xylenes 96.6 % 50-140 24-AUG-15
Methyl Ethyl Ketone 136.8 % 50-140 24-AUG-15
Methyl Isobutyl Ketone 124.9 % 50-140 24-AUG-15
o-Xylene 91.6 % 50-140 24-AUG-15
Styrene 87.1 % 50-140 24-AUG-15
Tetrachloroethylene 89.5 % 50-140 24-AUG-15
Toluene 100.9 % 50-140 24-AUG-15
trans-1,2-Dichloroethylene 115.2 % 50-140 24-AUG-15
trans-1,3-Dichloropropene 99.7 % 50-140 24-AUG-15
Trichloroethylene 95.6 % 50-140 24-AUG-15
Trichlorofluoromethane 92.7 % 50-140 24-AUG-15
Vinyl chloride 102.4 % 50-140 24-AUG-15
CN-TCLP-WT Waste
Batch R3252758
WG2155995-3  DUP L1660225-1
Cyanide, Weak Acid Diss <0.10 <0.10 RPD-NA mg/L N/A 20 24-AUG-15
WG2155995-2  LCS
Cyanide, Weak Acid Diss 94.8 % 70-130 24-AUG-15
WG2155995-1 MB
Cyanide, Weak Acid Diss <0.10 mg/L 0.1 24-AUG-15
WG2155995-4  MS L1660225-1
Cyanide, Weak Acid Diss 91.0 % 50-150 24-AUG-15

F-TCLP-WT

Waste
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
F-TCLP-WT Waste
Batch R3254613
WG2157829-3  DUP L1660225-1
Fluoride (F) <10 <10 RPD-NA mg/L N/A 30 26-AUG-15
WG2157829-2 LCS
Fluoride (F) 90.2 % 70-130 26-AUG-15
WG2157829-1 MB
Fluoride (F) <10 mg/L 10 26-AUG-15
WG2157829-4 MS L1660225-1
Fluoride (F) 98.4 % 50-150 26-AUG-15
HG-TCLP-WT Waste
Batch R3252294
WG2155827-3  DUP L1660225-1
Mercury (Hg) <0.00010 <0.00010 RPD-NA mg/L N/A 50 24-AUG-15
WG2155827-2 LCS
Mercury (Hg) 97.3 % 70-130 24-AUG-15
WG2155827-1  MB
Mercury (Hg) <0.00010 mg/L 0.0001 24-AUG-15
WG2155827-4  MS L1660225-1
Mercury (Hg) 94.3 % 50-140 24-AUG-15
MET-TCLP-WT Waste
Batch R3252744
WG2155709-4  DUP WG2155709-3
Silver (Ag) <0.0050 <0.0050 RPD-NA mg/L N/A 40 24-AUG-15
Arsenic (As) 0.096 0.093 mg/L 2.6 40 24-AUG-15
Boron (B) <2.5 <2.5 RPD-NA mg/L N/A 40 24-AUG-15
Barium (Ba) <0.50 <0.50 RPD-NA mg/L N/A 40 24-AUG-15
Cadmium (Cd) <0.0050 <0.0050 RPD-NA mg/L N/A 40 24-AUG-15
Chromium (Cr) <0.050 <0.050 RPD-NA mg/L N/A 40 24-AUG-15
Lead (Pb) <0.050 <0.050 RPD-NA mg/L N/A 40 24-AUG-15
Selenium (Se) <0.25 <0.25 RPD-NA mg/L N/A 40 24-AUG-15
Uranium (U) <0.25 <0.25 RPD-NA mg/L N/A 40 24-AUG-15
WG2155709-2 LCS
Silver (Ag) 102.4 % 70-130 24-AUG-15
Arsenic (As) 95.6 % 70-130 24-AUG-15
Boron (B) 91.6 % 70-130 24-AUG-15
Barium (Ba) 95.2 % 70-130 24-AUG-15
Cadmium (Cd) 95.5 % 70-130 24-AUG-15
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Client: ECOSYSTEM RECOVERY INC.
1023 Rife Road, Unit A
Cambridge On N1R 5S3
Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-TCLP-WT Waste
Batch R3252744
WG2155709-2 LCS
Chromium (Cr) 95.2 % 70-130 24-AUG-15
Lead (Pb) 97.2 % 70-130 24-AUG-15
Selenium (Se) 97.6 % 70-130 24-AUG-15
Uranium (U) 99.2 % 70-130 24-AUG-15
WG2155709-1 MB
Silver (Ag) <0.0050 mg/L 0.005 24-AUG-15
Arsenic (As) <0.050 mg/L 0.05 24-AUG-15
Boron (B) <25 mg/L 25 24-AUG-15
Barium (Ba) <0.50 mg/L 0.5 24-AUG-15
Cadmium (Cd) <0.0050 mg/L 0.005 24-AUG-15
Chromium (Cr) <0.050 mg/L 0.05 24-AUG-15
Lead (Pb) <0.050 mg/L 0.05 24-AUG-15
Selenium (Se) <0.25 mg/L 0.25 24-AUG-15
Uranium (U) <0.25 mg/L 0.25 24-AUG-15
WG2155709-5 MS WG2155709-3
Silver (Ag) 93.9 % 50-150 24-AUG-15
Arsenic (As) 102.0 % 50-150 24-AUG-15
Boron (B) 98.1 % 50-150 24-AUG-15
Barium (Ba) 99.1 % 50-150 24-AUG-15
Cadmium (Cd) 101.3 % 50-150 24-AUG-15
Chromium (Cr) 100.0 % 50-150 24-AUG-15
Lead (Pb) 98.9 % 50-150 24-AUG-15
Selenium (Se) 102.8 % 50-150 24-AUG-15
Uranium (U) 102.7 % 50-150 24-AUG-15
N2N3-TCLP-WT Waste
Batch R3254613
WG2157829-3  DUP L1660225-1
Nitrate-N <2.0 <2.0 RPD-NA mg/L N/A 30 26-AUG-15
Nitrite-N <2.0 <2.0 RPD-NA mg/L N/A 30 26-AUG-15
WG2157829-2 LCS
Nitrate-N 98.9 % 70-130 26-AUG-15
Nitrite-N 101.3 % 70-130 26-AUG-15
WG2157829-1  MB
Nitrate-N <2.0 mg/L 2 26-AUG-15
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1023 Rife Road, Unit A
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Contact: David Arseneau
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
N2N3-TCLP-WT Waste
Batch R3254613
WG2157829-1 MB
Nitrite-N <2.0 mg/L 2 26-AUG-15
WG2157829-4 MS L1660225-1
Nitrate-N 96.4 % 50-150 26-AUG-15
Nitrite-N 95.4 % 50-150 26-AUG-15
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Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM  Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

DLHM Detection Limit Adjusted: Sample has High Moisture Content

DUP-H Duplicate results outside ALS DQO, due to sample heterogeneity.

J Duplicate results and limits are expressed in terms of absolute difference.

MES Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan /
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this
Work Order.



s Project Name: ECOSYSTEM RECOVERY INC
ALS Environmental Project Number: EP24780
WATERLOO Sample Location:
Sample Number: HAR U/S
PARTICLE SIZE DISTRIBUTION CURVE Sample Depth:
Lab ID Number: L1660729-1
Technician: MPBH
Sampler:
ASTM METHOD D422-63 Dates:
Collected On: 8/20/2015
Analyzed: 9/3/2015
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SOIL CLASSIFICATION SUMMARY
DESCRIPTION DESCRIPTIVE MODIFIERS
SAND AND SILT WITH CLAY AND 36-50% GRAVEL 0 %
Sample is Silica ADJECTIVE (e.g. sandy) 21-35% SAND 42 %
|estiMaTED  HAZEN NUMBER: 1.29E-05 cmi/s WITH 11-20% SILT+CLAY 58 %
INOTE: UNIFIED SOIL CLASSIFICATION SYSTEM TRACE 1-10%




GRAIN SIZE DETERMINATIONS

Project Name: ECOSYSTEM RECOVERY INC Sample Location:
Project Number: EP24780 Sample Number: HAR U/S
Sampler: Sample Depth:
Technician: MPBH Date Sampled: 8/20/2015
Lab ID Number: L1660729-1 Date Submitted: 8/20/2015
Date Completed: 9/3/2015
Total Sample Weight 148 grams Specific Gravity: 2.650
Hydro. Sample Weight 50.000 grams Liquid Specific Gravity: 1.000
% Past #10 1.000 * 100 Grav Factor: 1.606
Sub Factor 2.960
Sieve Size Weight ~ Percent Diameter —cum. % “cum. %
Retained Retained {mm) Retained Passing
{grams
38.1 mm. DIA.: — 0.000 0.000 38.100 0.000 100.000
25.4 mm. DIA.: 0.000 0.000 25.400 0.000 100.000
19.0 mm. DIA.: [ o000 | 0.000 19.000 0.000 100.000
9.5 mm. DIA.: —0.000 | 0.000 9.500 0.000 100.000
NO. 4 SIEVE 0.000 0.000 4500 0.000 100.000
NO. 10 SIEVE 0.000 0.000 2.000 0.000 100.000
NO. 20 SIEVE : — 0.000 | 0.000 0.850 0.000 100.000
NO. 40 SIEVE : 0.000 0.000 0.425 0.000 100.000
NO. 60 SIEVE : [ 0.000 | 0.000 0.250 0.000 100.000
NO. 100 SIEVE: [Bo00 10.000 0.150 10.000 90.000
NO. 200 SIEVE: [ 16.000 | 32.000 0.075 42.000 58.000
Time Temperature Diameter "% Suspended % Suspended
(min) (C) (mm) (Subsample) (Total Sample)
1.00 18.0 ~23.7 0.044 50.621 50.821
2.00 [ 15.0 23.7 0.032 41.184 41.184
4.00 — 12.0 29.7 0.024 31.548 31.548
8.00 700 28.7 0.017 25.124 25.124
15.00 0.0 " 23.7 0.013 21.911 21.911
30.00 8.0 23.7 0.009 18.699 18.699
60.00 7.0 20.7 0.006 15.487 15.487
120.00 ~ 7.0 23.7 0.005 15.487 15.487
240.00 7.0 " 23.7 0.003 15.487 15.487
480.00 7.0 23.7 0.002 15.487 15.487
1440.00 70 23.7 0.001 15.487 15.487
RAIN SIZE % BY WT. |DIA. RANGE (mm) ]
% GRAVEL : 0.00 >45
% COARSE SAND : 0.00 2.0-45
% MEDIUM SAND : 0.00 l0.425-2.0
% FINE SAND : 42.00 0.075 - 0.425
% SILT : 42,51 0.075 - 0.002
% CLAY : 15.49 < 0.002
% CLAY : 15.49 < 0.005




. Project Name: ECOSYSTEM RECOVERY INC
ALS Environmental Project Number: EP24780
WATERLOO Sample Location:
Sample Number: HAR D/S
PARTICLE SIZE DISTRIBUTION CURVE Sample Depth:
Lab ID Number: 1L1660729-2
Technician: MPBH
Sampiler:
ASTM METHOD D422-63 Dates:
Collected On: 8/20/2015
Analyzed: 9/3/2015
GRAVEL SAND SIZES
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Grain Size (mm)
SOIL CLASSIFICATION SUMMARY
DESCRIPTION DESCRIPTIVE MODIFIERS
SANDY SILT, TRACE CLAY AND 36 - 50 % GRAVEL 0 %
ADJECTIVE (e.g. sandy) 21-35% SAND 26 %
lIesTiMATED HAZEN NUMBER: 2.58E-05 cm/s WITH 1M1-20% SILT+CLAY 74 %

[NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

TRACE 1-10%




GRAIN SIZE DETERMINATIONS

Project Name: ECOSYSTEM RECOVERY INC Sample Location:
Project Number: EP24780 Sample Number: HAR D/S
Sampler: Sample Depth:
Technician: MPBH Date Sampled: 8/20/2015
Lab ID Number: L1660729-2 Date Submitted: 8/20/20156
Date Completed: 9/3/2015
Total Sample Weight 112 grams Specific Gravity: 2.650
Hydro. Sampie Weight 50.000 grams Liquid Specific Gravity: 1.