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SAROS PAPER 6: REHABILITATION
EXECUTIVE SUMMARY

This report is one of six studies completed on behalf of the Province of Ontario in 2009, in a
broad effort to better define the State of the Aggregate Resources in Ontario. The six papers focus
on demand, availability, economics, alternatives, recycling/reuse, supply and rehabilitation.
Specifically, this Report addresses Rehabilitation, with the intention of providing insight into the
status of rehabilitation in Ontario, including field assessments from surrendered and active sites, a
review of public expectations, an examination of current and emerging techniques and

technologies around rehabilitation and a review of global applications of rehabilitation.

This report addresses 9 separate tasks identified within the Terms of Reference:

1. Review of 50 licences for effectiveness of progressive rehabilitation in the context of site

specific healthy ecosystem and healthy community objectives;

2. Review of 50 surrendered licences and list range of after uses;
3. Comment on public expectations related to amount, timing and quality of rehabilitation;
4. Provide a list of opportunities to use rehabilitated aggregate sites to achieve broader

healthy community objectives;

5. Discuss the opportunities for comprehensive rehabilitation plans and investigate the
opportunities and barriers of the concept both from a resource utilization and integrated
rehabilitation viewpoint;

6. Review current science recommendations for pit and quarry rehabilitation in Ontario and

how they could support other initiatives;

7. Compare and contrast the differences in rehabilitation methodologies for quarries vs. pits;
8. Provide a global scan of rehabilitation technologies and applications; and
9. Undertake a global scan of alternative after uses of aggregate pits and quarries.

These tasks are generally addressed as separate chapters, with the exception of Task 6 and 7 that

are addressed comprehensively under Chapter 6.
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The scope of policies, legislation, and programs that directly or indirectly influence the
rehabilitation of pits and quarries in Ontario is substantial, as outlined in Chapter 2. The
legislation and policies that apply to aggregate extraction and rehabilitation are in effect to ensure
that aggregate extraction is an interim land use and rehabilitation is carried out to return the lands
to the previous use, or one that is compatible with adjacent land uses. These provide an important
framework to guide the implementation of rehabilitation of pits and quarries. The results of the
research conducted as part of Paper 6: Rehabilitation suggests that there is less of a need to
modify these existing legislation, policies, and guidelines than to work with these and additional
supporting tools to help to realize the full potential of rehabilitation programs. Specific to the
Aggregate Resources Act (ARA), for example, it is clear that its implementation would benefit
from the development of comprehensive best practices guidance document(s) and forums tailored

to respond to the information needs of producers and Aggregate Resource Officers (ARO).

Comments emerging out of Chapter 3 — Public Expectations of Rehabilitation (Task 3) - were
helpful in understanding key concerns and perceptions. Generally speaking, some common
sentiments expressed by these contacts, included: a lack of visible progress towards rehabilitated
sites; delays in rehabilitation and a lack of provincial enforcement (and a shortage of staff
resources); limited evidence of successful rehabilitation beyond a few commonly referred to
showcase examples; and a lack of information about rehabilitation reaching members of the
public and operators to help them to understand and implement rehabilitation on their sites.
Comments were provided around the potential need to revisit existing legislative and policy tools;
more comments were offered regarding the need to work more diligently to provide incentive

and recognition mechanisms to achieve more significant advancements in rehabilitation.

Additional feedback from interviewees centered on the need for additional policies centered on
establishing time limits associated with permitting, maximum disturbed areas, and strengthening
of rehabilitation requirements. A review of these comments in the context of the other chapters
suggests that some of the opinions can be substantiated while others are largely a result of limited
outreach and education. Some of the recommendations emerging from the other chapters, such as
improved documentation of surrendered licences and targeted research that responds to identified

knowledge gaps, will at least partly serve to address these criticisms.

Chapter 4 — Review of Progressive Rehabilitation on Licenced Pits and Quarries (Task 1) -

summarizes the outcome of the assessment of 50 licenced sites, assessing those sites that have
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initiated rehabilitation. Overall, it was found that 58% of sites had been subject to some
progressive rehabilitation; 40% had not yet initiated progressive rehabilitation (one denied access
S0 was not assessed). It is important to note that it was not within the scope of this study to
investigate the reasons why progressive rehabilitation had not been initiated, nor to assess
compliance issues. However, it appears that where rehabilitation has been initiated, they are
generally fulfilling the requirements of the site plans. From some more qualitative observations
and review of data collected, there seems to be a further pattern that suggests that more advanced
and complex rehabilitation is being performed by mid to large sized producers and less so by the
smaller site operators/owners. What is also apparent in the review of sites under progressive
rehabilitation is that there are opportunities to improve some of the techniques and approaches to
rehabilitation to better achieve certain end land use objectives and to optimize the extent to which

rehabilitated sites might contribute to healthy community and healthy ecosystem objectives.

Chapter 5 — Review of Surrendered Licences (Task 2) - determined that the surrendered sites
included a wide range of land uses, with the majority being either agriculture, open space, or
recreational, and that they were generally well integrated into the surrounding landscape. The
existing land uses are not necessarily the same as the proposed end uses identified on the Site
Plans, as the proposed end uses are sometimes identified 20 or more years ago at the time that the
site was licenced. In general, the land uses observed on the surrendered sites were compatible
with the surrounding area and would not be identified as a former pit or quarry to the general
public. It was noted that MNR documentation of surrendered licences is inconsistent and in many
instances incomplete. In order to fully capture the data emerging out of the rehabilitation of
surrendered sites to allow for monitoring trends at both the site-specific and landscape level, as
well as implement and maintain a thorough historical record of licenced properties, it is
recommended that information be compiled and entered into a database by MNR as part of the

surrendering process. The database established for this project could be used as a start.

Chapter 6 - Current Science and Methodology for Pit and Quarry Rehabilitation (Tasks 6 and 7)
- examined the extent to which rehabilitated pits and quarries might contribute to broader
provincial objectives in light of current science and policy recommendations and in the context of
emerging science recommendations related to the rehabilitation of disturbed ecosystems. The
concept of rehabilitation can be separated into progressive and final rehabilitation. Progressive
rehabilitation refers to rehabilitation that is initiated in depleted areas of the pit or quarry, while
extraction continues in other areas. Final rehabilitation is the process of completing the last
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stages of progressive rehabilitation (such as the removal of a processing plant) and development
of the final end use. There is a benefit to considering the establishment of a core group of experts
and innovators, focused on advancing the science and practice associated with rehabilitation.
Other suggestions offered in this report relate to the importance of policy leadership and
communication of research inside the MNR Aggregate & Petroleum Resources Section and

relationships with some relevant programming at local colleges and universities.

Chapter 7 — Opportunities for Rehabilitated Sites to Achieve Broader Healthy Community
Obijectives (Task 4) - seeks to identify the extent to which rehabilitated pits and quarries might
contribute to ‘healthy community” objectives. Key attributes associated with the socio-economic
and ecological parameters associated with “healthy communities’ were first identified and further
correlated to either Task 2 (rehabilitated) sites and/or other case studies. It is reasonable to
observe from this study that the degree of contribution to healthy communities can be optimized
through: a careful review and consideration of these attributes during the planning for end uses
and throughout the life of extraction; consideration of these attributes in terms of the opportunity
to meet multiple objectives; and consideration of objectives across a specific geographic area,

terrain, watershed/subwatershed and political jurisdictions.

Chapter 8 — Comprehensive Rehabilitation Plans (Task 5) - delves into the concept of
Comprehensive Site Plans drawing from three case studies, and concludes that both incentives
and a clear planning process are critical to ensuring success. Associated with this is a need for
agencies to work to ensure a streamlined and consistent review process and also to maximize
opportunities for public engagement, all of which will contribute to a greater willingness of
stakeholders to overlook higher temporal and financial costs in favour of longer-term benefits

associated with these types of innovative endeavours.

Chapter 9 — Rehabilitation Technologies and Applications: A Global Scan (Task 8) - outlines
rehabilitation technologies, and highlights a broad range of techniques and results. Similar to the
recommendations emerging from chapters 7 and 8, chapter 9 emphasizes the need for
comprehensive discussions related to rehabilitation goals early in the process. As with the
findings of chapters 4 and 6, some rehabilitation techniques are ‘tried and true” and are generally
found to yield acceptable and predictable results, while others may necessitate additional research
to ensure that they do not result in unforeseen and/or undesirable side effects. Conditions

resulting from extraction activities may necessitate the creation of novel ecosystems by virtue of
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their biophysical attributes, but key to the consideration and success of any end land use will be

tailoring it to site-specific and landscape level socio-economic and ecological parameters.

Chapter 10 - Alternative After Uses of Pits and Quarries: A Global Scan (Task 9) - focuses on a
global scan of after uses of rehabilitated pits and quarries. The degree of success was found to be
directly linked to the findings of Chapters 6 and 9, in terms of working to accommodate site-
specific environmental features with modifications aimed at realizing the full potential of desired
end land uses. Rehabilitation efforts in the United Kingdom emerged as being particularly
exemplary, and can be at least partly attributed to widespread promotion and acknowledgement of
high quality efforts, innovative partnerships between industries, non-government organizations,
and in some cases research institutions, and recognition of potential complementary relationship
between human needs and nature conservation. This leadership and research is likely in large part
due to the significantly higher per tonne fee collected through their Aggregates Levy.
Rehabilitation efforts in Ontario will meet with more success if the full range of possible land

uses is considered, and if networks of sites are considered simultaneously at the landscape level.

This report contains many recommendations for consideration. Most sections of the report include
specific subsections containing detailed recommendations. In addition they are attached as an
appendix to this executive summary. The following are the main summary observations and
recommendations emerging out of the 9 Tasks undertaken in fulfillment of the requirements of

Paper 6: Rehabilitation:

1. Additional funding and support of the Aggregate Resources Program within the MNR
would enable greater assistance and education for operators in their progressive and final
rehabilitation efforts. Further, a rehabilitation specialist specific to the aggregates
program could be a primary contact for Aggregate Resources Officers and operators,
disseminate science and global research to the operators and ARO’s, and make
information on rehabilitation available to the public through newsletters, annual reports,

awards, website, etc.

2. Existing policies and legislations, including the ARA, are generally well suited to
prescribing broad-level approaches to the rehabilitation of pits and quarries in Ontario.

However, the development of detailed best practices guidance documents, updated
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regularly, and associated forums that are suited to the needs of small to large scale
producers will facilitate the implementation of key policies and legislation, and ultimately

translate to higher quality and more timely rehabilitation.

3. In order to improve rehabilitation in terms of quantity, quality and timing, there should be
investigation by the province of potential incentives for producers. Many examples were

cited by public contacts that would provide ideas for consideration.

4. The absence of data related to the quantity and quality of rehabilitation being undertaken
in Ontario in a readily useable format, opens the existing state of rehabilitation up to
criticism.  Improved documentation and reporting of surrendered licences and
rehabilitation in Ontario will provide a better basis for evaluating trends over time, and

for responding in a substantive manner to criticisms.

5. Public awareness and understanding of processes and policies related to aggregate
extraction and rehabilitation is lacking. There is a need for increased education, outreach

and dialogue between the industry, the public, provincial agencies and ENGO’s.

6. The relationship between the aggregate industry and non-governmental organizations in
Ontario has tended to be relatively non-collaborative. This contrasts with many of the
case studies reviewed in the global scans. Internationally, there are examples of
partnerships between industry, non-government and government organizations, and
research institutions aimed at better balancing the demands for aggregate materials with
other socio-economic and ecological considerations. This has translated to some
outstanding examples at the planning and implementation stage of rehabilitated pits and
guarries that successfully meet a broad range of local and regional objectives. There are
many opportunities to expand the scope and breadth of industry-ENGO relationships in
Ontario to achieve broader landscape level objectives. The industry and ENGO’s are

encouraged to continue their collaboration towards these and other goals.

7. Rehabilitated sites have not fully optimized the potential for contribution to broader
provincial objectives for healthy communities. Improved collaborative decision-making

between provincial and municipal governments that maximizes cumulative benefits
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associated with the rehabilitation of multiple sites will serve to better achieve landscape

level gains.

8. Aggregate producers are largely adhering to current science recommendations and to the
rehabilitation specifications set out in site plans. It appears that most innovations and
substantial ongoing efforts are being accomplished by the larger and medium-sized

producers.

9. There is a need to better integrate emerging science recommendations into the
rehabilitation of pits and quarries, and to ensure that the research, in turn, responds to
identified knowledge gaps. Encouraging innovation and flexibility in approaches to the
rehabilitation of aggregate pits and quarries will foster advances in the understanding of
ecosystem processes. Similarly, drawing not only from novel approaches within the
province but also from other jurisdictions will continue to expand the knowledge base.
The establishment of a core group of experts, (perhaps building on the outcome of the
October 14, 2009 workshop) focused on fully integrating theoretical with applied
research, is well positions to respond to knowledge gaps and will serve to better respond

to the needs of both aggregate producers and Aggregate Resource Officers.

In summary, it is apparent that rehabilitation is occurring at many sites in Ontario as intended,
with most efforts being of a prescriptive nature. The earliest rehabilitation efforts were relatively
simple, with end use targets being a return to some level of productive capacity for farming or
forestry. Depth to water table, site preparation and soil handling were key considerations in those
works. The natural and/or open space landscapes initiated have evolved with many providing a
high level of biodiversity. Traditional rehabilitation techniques (e.g., site levelling and
homogeneity in micro-topography) have tended to limit the diversity and productivity of
ecological outcomes. Some examples are presented in this report where more innovative thinking
and techniques (e.g., soil amendments, broader landscape level planning, etc) will contribute to

more effective end rehabilitation results.

Just as there is a need to update some of the current science recommendations to better reflect
today’s standards, there is a need for greater flexibility in some of the planning and policy tools,

including rehabilitation site plans. There are specific barriers to the advancement of best
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rehabilitation practices, some of which are associated with policies being incompatible with
newer science. For example, the current approaches and accepted practices around depth of soil
and location of water table and around the treatment of rehabilitated slopes and cliff faces would

benefit from being reviewed.

Critical to the above-noted recommendations will be the compilation and dissemination of
information to the broader industry, including producers and Aggregate Resource Officers,
ENGOs, and the general public and the acceptance of innovative and novel partnerships by the

stakeholders at all levels.
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APPENDIX A
PAPER 6: REHABILITATION
CONSOLIDATED RECOMMENDATIONS

TASK 1 (CHAPTER 4) - Review of 50 licences for effectiveness of progressive rehabilitation in

the context of site specific healthy ecosystem and healthy community objectives.

1. Forty percent of the sample sites have not initiated progressive rehabilitation. It was
beyond the scope of this study to assess whether there is an opportunity to initiate
rehabilitation on these sites. Therefore, it is recommended that the Aggregate Resources
Officer meet with these operators to determine what, if any opportunities exist to start
progressive rehabilitation.

2. It was evident through the field visits with operators that they are lacking information on
how to initiate and develop quality rehabilitation programs for their properties. As an
immediate step, MNR should forward all available information on rehabilitation to all
licensees (e.g. existing MNR papers/newsletters, MNR publications and other references

within this report).

3. As recommended in other sections of this report, it would be useful to have a
Rehabilitation Specialist within MNR Aggregates and Petroleum Section that could

coordinate these activities as well as other needed rehabilitation initiatives.

4. The results of the floristic inventories at the 24 sites under rehabilitation to natural
heritage/open space indicate the presence of a high number of non-native and in many
cases invasive species. This combined with the site operator/owner interviews suggest
that there is a reliance on the use of commercial seed mixes in the approaches to
rehabilitation of aggregate sites. There is a need for additional guidance, outreach and
education to ensure that more appropriate native seed mixes are used. Associated with
this is a need for applied research into the types and sequencing of native seed mixes to

maximize successful rehabilitation to natural heritage/open space land uses.
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5. The prevailing approach of limiting rehabilitation to grading and seeding at sites, in the
absence of follow-up plantings with native species (and potentially soil amendments) will
not contribute to successful achievement of ‘healthy ecosystems’ in the longer term. It is
recommended that operator’s be educated and encouraged to put their money and efforts

into more effective rehabilitation (e.g. variable grading, natural seed mixes).

6. The incidental observations of wildlife suggest revealed that some of these sites provide
habitat for a certain number of species that are relatively rare or at some level of decline
in the province. There appear to be opportunities and an interest with some producers to
create a greater diversity of habitat that will maximize benefits to wildlife; however,

greater outreach and education and technical guidance is required.

7. The results of the soil sample analysis indicated that they are bacterial-dominated and that
nutrient cycling is fast and open. Applied research aimed at soil amendments to increase

carbon:nitrogen ratios, organic matter, and overall fungal diversity is recommended.

TASK 2 (CHAPTER 5) - Review of 50 surrendered (fully rehabilitated) licences and list range

of after uses.

1. Prior to licence surrender, MNR complete an information sheet to be entered into the
database started by this project. The database can be used to collect data on surrendered
licences for the compilation of statistics on after rehabilitated land area and after uses, and

to facilitate ongoing research on rehabilitation.
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TASK 3 (CHAPTER 3) - Comment on public expectations related to amount, timing and

quality of rehabilitation.

Text in shaded boxes reflect specific comments from contacts. Other text are recommendations

arising from this research.

1. Suggestions to Increase Amount, Timing and Quality of Rehabilitation

i) Recognition Program

There is a certain prestige with being recognized for the achievement of
excellence in the field of rehabilitation. The industry association, OSSGA, has a
series of achievement awards for operations and rehabilitation that are presented
to selected producer members of OSSGA on an annual basis. This program has
served an important function in establishing benchmarks for excellence especially
within the OSSGA membership base. Building upon this program, it would be
appropriate to consider the establishment of a province-wide recognition program
that captures all industry members including those within and outside of OSSGA.
Ideally this program would be implemented and maintained by the province, in
association with a number of collaborating or partnering groups. A recognition
program would be a positive element to complement an effective enforcement

monitoring program for progressive rehabilitation.

i) Information on Rehabilitation Must Reach Operators

MNR should provide more information to operators on when and how they can
undertake progressive rehabilitation. This would be effectively facilitated
through an annual site visit, where the Inspector reviews the operation and
ensures the operator has been appropriately implementing progressive

rehabilitation.

iii) Companies, Public and Agencies Benefit from Open-Door Policy

Some leading companies have opened their doors to the public and agencies in
the form of Community Open Houses. These are beneficial in terms of

maintaining and enhancing community relationships. Some companies have
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extended this approach and are inviting agencies to review annual monitoring

reports and discuss aspects of the operation that are of interest.

iv) Incentives
Without exception, all respondents agreed that it is necessary to establish an
incentive program for the operator, in order to obtain faster and better
rehabilitation. It was recognized that incentives can play a role to increase
rehabilitation in addition to the enforcement requirement and the desire to do the

right thing. Examples for incentives put forward include:

Examples of Incentives

e Some form of rebate program (respondents cited apparent success of the recent “Home
Improvement Rebate”);

e More innovative tax incentives as land is rehabilitated; (e.g. Currently rehabilitated land is
assessed at a lower rate than disturbed land. If it were assessed lower than the pre-extraction
land there would be a further financial incentive to rehabilitate as quickly as possible and keep
disturbed area to a minimum.)

e Development of Certification Standards (e.g. Forestry Industry);

e Implementation of Best Management Practices; and

e An operator should have to earn the right to continue extraction (i.e. a social licence to

operate).

V) MNR Needs to Encourage More Rehabilitation

MNR needs to increase efforts to educate those operators that need assistance
with rehabilitation. There is information available (see Tasks 6 & 7 reports and
associated references), but it is not necessarily reaching the producers in a useful
manner. MNR should consider bulletins or annual reports that would assist
operators.  Furthermore, respondents noted that MNR needs to enforce the
existing legislation. Some respondents noted that there needs to be a will to

conform on behalf of both MNR and the industry.
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Although a valuable position exists within the Science and Research Branch of
MNR for rehabilitation, there is no parallel position in the Aggregate &
Petroleum Resources Section. Up until the 1990’s there was a “Rehabilitation
Specialist” in this section that was a “go to” person for the Aggregate Resources
Officers and was responsible for policy development on rehabilitation. If such a
position were re-instated (either with current Policy Advisors, or a new position),
there would be an information source for field staff, as well as an avenue to
produce annual reports, analyze rehabilitation costs, publish newsletters,
recognize good rehabilitation practices and provide educational updates, review
licence applications to ensure practical and feasible rehabilitation, and field
assistance. This would not only provide new information to operators and field
staff, but it would assist in disseminating MNR’s on-going research through
TOARC and the Science and Research Branch

Vi) Important MNR Research Requires More Dissemination
There is research being undertaken by both TOARC and MNR in the Wildlife

Research and Development Section; however this information is not necessarily

reaching the Aggregate Resources Officers, and ultimately the operators, in a
practical manner. There needs to be more communication between TOARC and
key MNR groups with a focus on getting practical and helpful information to the

pit and quarry operators.

vii) Involve More People — Openness and Accountability

Currently, rehabilitation is the responsibility of the MNR and operators. Some
respondents perceive this to be too tight a relationship, and point towards the
potential benefit of including other agencies. Interestingly, it was also suggested
that operators and MNR inspectors are not communicating effectively enough.
With an increase in openness and accountability there is an opportunity to educate

more people on the status of progressive rehabilitation.

viii)  More Time and Resources to Research

More time and resources (both government and industry) need to be invested to
better understand what rehabilitation techniques work and how they are suited to

certain areas. This includes allowing operators more flexibility in terms of
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xi)

research and innovation on their properties. This has been resisted in some MNR

districts.

Involve University Students and Broader Academia

Some respondents noted that it is important to get students involved as they bring
new ideas to the industry and they represent the future of pit and quarry
rehabilitation. Involvement with academia is an opportunity to have research
carried out and results published for broader integration with government

programs.

Partnerships
In some cases, partnerships with local groups could enhance rehabilitation. There

are a wide range of groups with specific expertise such as Tallgrass Ontario,
Nature Conservancy of Canada, Ontario Invasive Plants Council, Ontario
Federation of Agriculture, recovery teams for species at risk, etc. that would be
well positioned to work with aggregate producers to assist in rehabilitation if the

end result helped to further their individual mandates.

Some respondents are interested in providing increased access for local and
interest groups (e.g. ORM, land trusts, etc.) for assuming rehabilitation

requirements under agreements.

Eliminate Punitive Measures Which can Discourage Successful Rehabilitation

Some producers have experienced designations being added to their properties,
based on rehabilitation they have undertaken (e.g. tree planting resulting in
significant woodland designations). Similarly, there is concern on behalf of some
producers that they may be creating habitat that attracts Species at Risk. These
positive outcomes should not be detrimental to the continued operation of the site,
and should be carefully considered in terms of consequences for the end use after

the licence is surrendered.
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xii) Comprehensive Rehabilitation Plans

In order to increase the quality of final rehabilitation in areas where there are

multiple licences on a deposit, comprehensive rehabilitation plans are necessary.

xiii)  Time Periods for Extraction
Some respondents felt that a pit that has been left open for an extended period of
time (e.g. 20 years) with no extraction, should be rehabilitated and the licence
should be surrendered. This was raised as a particular sensitivity in some areas,
where sites have been seen as eye sores for many years. Respondents stated that
there should be a time limit for extraction, after which the public and producer

know the site must be rehabilitated.

Xiv) Site Specific Increased Tonnages to Assist in Efficiently Consuming Resources
Some sites are not rehabilitated because they have small amounts of material left.
One suggestion is that the MNR could offer an increase in tonnage (where
tonnages are low) so that the material could be removed all at once, allowing final

rehabilitation to occur sooner.

XV) Maximum Area Disturbed on the Site Plan

There could be limits put on the site plan as to a maximum disturbed area. This
should be limited to one area, so there are not multiple areas open at one time.
Some respondents noted that this has occurred in the Greenbelt, through the
Greenbelt Plan, but could be introduced province-wide through changes to

Provincial Standards.

XVi) Strengthening the Rehabilitation Requirements of the ARA

One of the recommendations of the Report by The Pembina Institute
(Rebalancing the Load, January 2005) states that “The requirements under the
Aggregate Resource Act for the rehabilitation of pits and quarries should be
strengthened. The expansion of existing operations should only be permitted on
the basis of substantial progress on the rehabilitation of the disturbed area within

the existing licensed area (generally no less than 50 % of rehabilitation of the
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disturbed area). In the meantime, the enforcement of the existing rehabilitation

provisions of the Act should be significantly strengthened.”

This has been supported by a public request that the ARA be enforced and
modified to provide rehabilitation in an open and accountable manner.
Specifically, it was suggested amendments are required so that the ARA becomes
effective in ensuring that rehabilitation actually takes place. It was felt this would
require additional revisions to regulations and policies to support the clear
intention of accomplishing progressive and final rehabilitation of the ARA (Holt,
R, and James, E. 2003).

2. Public Education on Rehabilitation
i) Most contacts felt there was a need to educate the public on rehabilitation efforts
for pits and quarries. However, there was a caution that some forms of education
could be detrimental. The public could see efforts as “green washing” if the
industry promotes themselves as excelling at rehabilitation. The following is a

summary of suggestions and ideas as to how to increase public education.

Suggestions for Increased Public Education

e Open Houses have been used by companies to open their doors and meet with neighbours.
More attention to progressive rehabilitation would be beneficial and these Open Houses could
be used to discuss what has worked and what has been learned in terms of preferred
rehabilitation techniques.

e Use of Citizens Advisory Committees can be effective tools for education, sharing of information
and listening to concerns.

e The Industry, Conservation Authorities, Municipalities, School Boards and TOARC can each
contribute to communicating about successful rehabilitation projects. There are some fine
examples of progressive rehabilitation that should be shared. Conservation Authorities and
others could assist with programming and signage and offer an opportunity to partner in
educational opportunities. Pits offer an opportunity to serve as outdoor classrooms.

e Tours can be an excellent way to educate the public on pit and quarry operations and
rehabilitation. They can provide more information than an Open House, but some respondents

suggested that tours are not always balanced.
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Suggestions for Increased Public Education

e Signage may help educate the community. For instance, if a pit is used sporadically for local
road jobs, a sign could be posted to describe the use of the material and the frequency. The
public would better understand the reason for pits being left “fallow”.

e There needs to be more education on operations and rehabilitation as the two are (or should
be) connected. Education should contribute more to an understanding of rehabilitation. It is
also important to understand what was learned from rehabilitation efforts (e.g. was the end
result different than what was planned, what would be done differently, etc.), so that efforts

can continue to get real gains.

3. Opportunities for Partnering in Rehabilitation
i) It was agreed by interviewees that there is an important role for
engaging/partnering with the public and/or groups in rehabilitation. It was
generally felt that if people are engaged and educated about a site, they will want
to be involved with its development. Community support can also assist in
obtaining funding for projects. Finally, many respondents noted that the local
community knows the area. With their input, the rehabilitation of each site can be

optimized.

i) It was recognized that some pits and quarries have greater opportunities than
others for partnering. For instance, an agricultural field, returned to agriculture,
does not offer as much potential. However, if the land becomes a part of the
community (e.g. recreational pond, or open space surrounded by residential
housing), then the public might offer some additional perspectives regarding
rehabilitation (e.g. shorelines, access, etc.).

Suggested Engagement Activities

e Developing manuals;
e Development of rehabilitation programs for a pit or quarry, or portions of the site;
e Rehabilitation tours;

e Discussions as to what rehabilitation will entail;
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Suggested Engagement Activities

e Discussion of potential conflicts and ways to remedy them;
e Seed collection and nurseries; and

e  Practical rehabilitation — true and long term (e.g. developing amphibian habitat)

Suggested Partners

e ENGO’s (environmental non-governmental organizations) such as Ducks Unlimited, Nature
Conservancy of Canada, Bird Studies Canada, Tallgrass Ontario, recovery teams for species at
risk, etc.;

e Interested community members, that could include environmental programs, research groups
and birders, as well as more non-traditional groups such as book clubs or road maintenance
groups;

e The Aggregate Forum (a group of ENGO’s and Aggregate Industry representatives);

e  Universities and other research institutions;

e Industry groups (OSSGA, CLRA, TOARC);

° MNR;

e  Municipalities;

e  Conservation Authorities;

e School classrooms;

e  Other provincial ministries (e.g. MMAH staff play a significant role in developing policy to
protect land for extraction, yet they are not as informed about the operating pits and quarries,
including their rehabilitation); and

e Service Clubs (e.g. Boy Scouts). The scouting movement has a long association with many pit

and quarry operators and has contributed to tree planting on many sites every year.

iv) Establishing and maintaining these partners takes time, effort and money, but
according to many contacts interviewed, it must be done in order to build

relationships and educate one another on interests and goals.
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4. Identification and Record Keeping of Rehabilitated Pits and Quarries

i) In the review of the 50 surrendered licences, it was apparent that the final
documentation of the site, including contact names and photographs varied from
district to district. MNR policy is clear on the steps to be taken for surrender of a
licence relative to compliance with the ARA, however, there is no additional
requirement for documentation of the life of the pit or quarry and subsequent
rehabilitation, and associated record keeping on a data base. As the mandate for
Pits and Quarries falls under MNR, if they are not keeping track of this
information, no one is. It would be relatively simple for Aggregate Resources
Officers to fill out a form as part of the surrendering process, and have this
information added to the data base established by this study. It was widely
recognized by the contacts that there should be an improved historical record kept
of when the site was operated, who operated it, what the material was used for
and how much was extracted, and when it was rehabilitated. Further, there was a
suggestion that it should be publicly available on a database. If the database is
not continued for this purpose, other existing documents could include this
information (e.g. MNR Land Use Policy or District Land Use Guideline mapping,
Official Plans, Trail Guides, etc.)

i) There should be a complete data record from MNR at the time of licence
surrender (including the development of a data collection form on the history of
the site) and regular updating of a data base to historically document the sites that
have been rehabilitated. It is imperative that there be a permanent record keeping
of the extractive sites, accessible by the public, otherwise these sites will

disappear, along with the history of their contribution to local communities.

iii) In addition, there should be further discussion as to whether recognition is
provided for quality rehabilitation. This includes sighage on properties, awards

issued by governments or ENGO’s, and publications.

5. Industry Involvement
i) In the last year there has been development of a group of Industry members,
OSSGA and ENGO'’s working together in positive discussions about aggregate

management within the province of Ontario. These industry and ENGO
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collaborative discussions are a positive step and one that would be beneficial to
continue to build upon. Certainly many of the recommendations within this report

can be met through this kind of collaboration.

TASK 4 (CHAPTER 7) - Provide a list of opportunities to use rehabilitated aggregate sites to

achieve broader healthy community objectives.

1. Rehabilitated pits and quarries have significant potential to meet Healthy Community
objectives. Many sites associated with Chapter 5 achieve important natural environment,
agricultural, and open space objectives. A smaller number contribute to objectives related

to economic and development aspects of healthy communities.

It is reasonable to observe from this study that the degree of contribution to healthy

communities can be optimized through:

i) A careful review and consideration of these attributes during the planning of end

uses.

i) Consideration of these attributes in terms of the opportunity to meet multiple

objectives.

iii) Consideration of objectives across a specific geographic area, terrain,

watershed/subwatershed and political jurisdictions.

2. Comprehensive planning and decision-making in a Healthy Communities context will
lead to enhanced potential and realised opportunities for rehabilitated aggregate sites to
achieving a range of socio-economic and ecological objectives that will benefit the

landscape and its inhabitants.
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TASK5 (CHAPTER 8) - Discuss the opportunities for comprehensive rehabilitation plans and
investigate the opportunities and barriers of the concept both from a resource utilization and

integrated rehabilitation viewpoint.

1. Municipal and Land Use plans ( such as Official Plans, the ORM Plan and NEP) with
large resource areas should give consideration to the preferred after uses, including the
designation of after uses and definition of special policy areas, during the routine process
of Plan updates. This would be in addition to the licensee’s requirement under the ARA

to identify the proposed final land use, and could assist in establishing goals.

2. Municipalities, through updates of their zoning by-law, should include a clause which
provides for side and rear yard setbacks to be automatically reduced to zero along a

common licenced boundary.

3. Municipal Official Plans, during the routine process of Plan updates, should have policy

to encourage extraction of common setbacks between licences.

4. Planning for “greenfield” areas as defined by the Growth Plan for the Greater Golden
Horseshoe under the Places to Grow Act should include consideration for Comprehensive

Rehabilitation Plans.

5. Ministry of Natural Resources should develop a Policy and Procedure to encourage the
harmonization of two or more adjacent operations through the mutual extraction of
common boundary setbacks and creation of a common after use plan, under the site plan

amendment process

6. Where multiple sites exist abutting one another, especially adjacent to a road allowance,
MNR and the municipality should attempt to find a common approvals process. The
producers will have access to additional reserves, so they should be interested in

participating, recognizing it is a ‘give and take’ process.

7. Providing an opportunity for public engagement would be beneficial. Once the public

realizes they can be a part of something that will change the landscape to meet their goals,
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they may be willing to participate. The municipality and MNR should be promoting and

supporting these initiatives, as they implement provincial policy (PPS).

8. Comprehensive Rehabilitation Plans should be considered as early as possible. Once in
place, they provide certainty to both producers and local residents. This could help

reduce the tensions that have increased around applications.

TASK 6 (CHAPTER 6) - Review current science recommendations for pit and quarry
rehabilitation in Ontario and how they could support other initiatives. AND
TASK 7 (CHAPTER 6) - Compare and contrast the differences in rehabilitation methodologies

for quarries vs. pits.

1. Encourage the establishment of a Scientific Review Panel or Committee with appropriate
scientific and policy expertise. That team would have an ongoing role of ensuring current
scientific thinking is vetted and provided to the province on a regular basis. This might
best be accommodated within existing aggregate and/or scientific units of the MNR. It
could be further facilitated by the creation of a research and best practices coordination

position (Rehabilitation Specialist) within the Aggregates program.

2. Develop an annual research list in collaboration with TOARC to ensure that the research
activities are optimized and to ensure the results are communicated broadly. ldeally, the
industry and Aggregate Resources Officers would provide input into this list so that the
most critical needs are met first, with additional feedback from the broader research

community to allow for exchange of ideas and concepts.

3. Build upon existing relationships with Academia and collaborate to ensure existing
specialty programs address restoration capacity building (e.g., Sir Sandford Fleming

College, University of Trent, Niagara College).

4. Continue to develop Best Management Practices and associated guidance documents for
industry.
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5. Continue to examine the policies and accepted practices around soil requirements in
rehabilitation. There are many ecological niche communities that can be established
effectively with limited soils. Consider the appropriateness of increased flexibility around
soils (e.g., aesthetic berms) where it might not be helpful to the end use and rehabilitation

process.

6. Encourage innovation and the creation/retention of interesting features (e.g., alvars, fens,

cliff and bank faces, floating islands, sheltered cliff perches, etc.).

7. There is currently a disconnect for owners/operators between the conservation and/or
enhancement of habitat for Species at Risk and the retention of their right to extract
licenced material under the ARA. While the aggregate industry has the land base, and
access to proven scientific and technical methodologies to create and protect habitat, the
successful creation, enhancement, and protection of habitat to benefit Species at Risk
could curtail or shut down the operation. This should be resolved between Ministry

programs.

8. Engage in discussions with Ontario’s landscape nursery and seed industries to foster a
dialogue that will lead to more commercially available endemic plant materials and

preferred seed mixes.

9. Enable partnerships to occur between producers and stakeholders without penalty or
hardship to either (e.g. public use of licenced lands for trails).

10. Consider opportunities for the development of funding mechanisms to assist in the
delivery of recommended programming. This final recommendation is one of the most
important of this study. Financial resources will need to be put in place in order to see the

real change that is achievable for pits and quarries.
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CHAPTER 1
SAROS PAPER 6: REHABILITATION
INTRODUCTION

As stated in the Provincial Policy Statement, aggregate extraction and the supply of stone, sand
and gravel for the construction industry is recognized as an important component for
development and growth in southern Ontario, and maintenance of infrastructure. Understanding
where the sources of aggregates exist, planning for appropriate extraction and implementing
rehabilitation and/or re-development are necessary to ensure future access to these vital resources
for the people of Ontario. These however are not easy tasks particularly given the increasing

adversity over aggregate extraction in some rural areas of Ontario.

The Province not only has the responsibility to protect and make available aggregate resources
for the long term, but also to ensure that meeting this need is balanced with other cultural and
natural heritage land uses. In order to ensure the best planning and management of aggregate
resources, current science, new data and information on the resource must be collected (SAROS,

Request for Proposals, 2009).

In 1990, the Ministry of Natural Resources (MNR) commissioned a study to conduct a
comprehensive technical assessment of the current state of aggregate resources in Southern
Ontario. This study was released in 1992, entitled “Aggregate Resources of Southern Ontario - A
State of the Resource Study”. The study provided a valuable framework for the development of
future provincial and municipal initiatives and policy formulation with respect to aggregate
resources of Ontario (State of the Resource Study, 1992). However, much of the information is
now out of date. Additionally, new emerging science and government leadership on building
strong sustainable communities has changed the context for aggregate resource demand and
availability (SAROS RFP, 2009).

Other reports have also been released on Aggregate Resources, including “Rebalancing the Load:
The Need for an Aggregates Conservation Strategy for Ontario” by The Pembina Institute, 2005,
and more recently “Between Rock and a Hard Place — Understanding the Foundations of
Ontario’s Built Future” by the Canadian Urban Institute, undated (released October 2009).
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It has been MNR’s intent to update their original study, and as the Premier stated in 2007:

“We recognize that more needs to be done on aggregate resource conservation, but that
conservation will address only a part of the growing demand for aggregate products. As a key
next step to ensure a better understanding of aggregate resources, we will undertake to update
key parts of the Aggregate Resources of Southern Ontario — A State of the Resource Study (1992).
The Ministry of Natural Resources will work with other ministries and stakeholders to review this
new information.” (SAROS, RFP, 2009, letter to the Priorities for Ontario Coalition, Sept. 23,
2007).

In March of 2009, MNR released a Request for Proposals for the Study of Aggregate Resources
of Ontario (SAROS), consisting of 6 papers to be completed within 6 months. The study was
divided up into 6 individual papers in order to maximize consulting expertise and assist
consultants in meeting the tight timeframe. The project manager is Brian Hollingsworth, Policy
Officer, Planning, Aggregate & Petroleum Resources Section. The governance structure for the
study is supported by two committees: the Advisory Committee and the Technical Expert Panel.
The Advisory Committee is made up of leaders of stakeholder organizations, with a role to
review the scope of the project, monitor progress, review the consolidated report and provide
recommendations back to government. The Technical Expert Panel includes experts from
various ministries, aggregate industry associations, academics and environmental stakeholders
with specialized knowledge in areas of recycling, rehabilitation, economics, construction,
geology, transportation, aggregate planning and management (SAROS, RFP 2009). The role of
the Technical Expert Panel is to advise MNR on information received from the consultants,
review the reports and provide feedback, and prepare the consolidated report for review by the

Advisory Committee.

The objective of the SAROS study is to gain a better understanding of aggregate resource
management by gathering current information. The six papers focus on consumption and
demand, future availability and alternatives, value, recycling and reuse, reserves in existing

operations, and rehabilitation.

Specifically, this Report addresses Rehabilitation, with the intention of providing insight into the
status of rehabilitation in Ontario, including actual assessments of a sample study, and review of
public expectations and more global applications of science and technology to enhance
rehabilitation.
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As outlined in the Terms of Reference, Paper 6: Rehabilitation was divided into 9 separate tasks;

1. Review 50 licences for effectiveness of progressive rehabilitation in the context of site

specific healthy ecosystem and healthy community objectives (Task 1);

2. Review of 50 surrendered licences and list the range of after uses (Task 2);
3. Comment on public expectations related to amount, timing and quality of rehabilitation;
4. Provide a list of opportunities to use rehabilitated aggregate sites to achieve broader

healthy community objectives;

5. Discuss the opportunities for comprehensive rehabilitation plans and investigate the
opportunities and barriers of the concept both from a resource utilization and integrated
rehabilitation viewpoint;

6. Review current science recommendations for pit and quarry rehabilitation in Ontario and

how they could support other initiatives;

7. Compare and contrast the differences in rehabilitation methodologies for quarries vs. pits;
8. Provide a global scan of rehabilitation technologies and applications; and
9. Undertake a global scan of alternative after uses of aggregate pits and quarries.

This report is set up in chapters to address these 9 tasks, with cross referencing and integration of
topics. Each chapter introduces the task being reviewed, to tie in directly with the Terms of
Reference. Reference to Task 1 and 2 is used consistently throughout the report, identifying the
50 licenced and 50 rehabilitated sites reviewed, respectively (Chapters 4 and 5). For the most
part, detailed conclusions and recommendations are found at the end of each chapter, with
summation conclusions and recommendations at the end of the report. Appendices have been
included at the end of each chapter, and references have been combined for the whole report, and

are found in Chapter 12.

There have not been significant changes to on-site rehabilitation requirements for pits and
quarries in Ontario since the implementation of the Aggregate Resources Act (ARA) in 1990.
This project presents an opportunity to carefully examine the current state and perspective of
rehabilitation in Ontario, and compare it with global jurisdictions. The information provided
within this report identifies the current thinking around planning and science as it relates to
rehabilitation, and makes recommendations for consideration by the province so they can ensure

the best planning and management of aggregate resources is carried out.
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1.0 INTRODUCTION

In Ontario, aggregate extraction and site rehabilitation is governed by a number of Provincial
Acts and Plans. The primary regulatory mechanism is the Aggregate Resources Act (ARA) with
its associated regulations, and the Provincial Standards which address licensing, operations and
rehabilitation. The Provincial Policy Statement (PPS), issued under Section 3 of the Planning
Act, provides policy framework relative to matters of provincial interest which include aggregate

resources.

Provincial Plans apply to particular areas of the province and provide more specific policies for
rehabilitation than the ARA. These Plans have specific enabling legislation and include the

Niagara Escarpment Plan, the Oak Ridges Moraine Conservation Plan and the Greenbelt Plan.

The legislation and policies that apply to aggregate extraction and rehabilitation are in effect to
ensure that aggregate extraction is an interim land use and rehabilitation is carried out to return
the lands to the previous use, or one that is compatible with adjacent land uses. This chapter
provides a brief introduction to these documents to establish the legislative framework under
which rehabilitation is governed, and must occur. More detailed discussion of specific policy and

requirements is included in Chapter 6.

2.0 AGGREGATE RESOURCES ACT

The Ministry of Natural Resources is responsible for the management of aggregate resources
including sand, gravel and stone under the ARA. The ARA does not apply to the entire province,
but only those municipalities designated within the Act. Currently, all of southern Ontario and
parts of northern Ontario are designated. A licence is issued for private land, and a permit is

issued for Crown land.

The purposes of the Aggregate Resources Act are to:

@) provide for the management of the aggregate resources of Ontario;

(b) to control and regulate aggregate operations on Crown and private lands;

(c) to require the rehabilitation of land from which aggregate has been excavated; and

(d) to minimize adverse impact on the environment in respect of aggregate operations.
(ARA, 1990, Part 1, Section 2.)
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2.1

Rehabilitation Requirements — Aggregate Resources Act (ARA)

Rehabilitation of pits and quarries has been required since implementation of the Pits and
Quarries Control Act (1972). The Aggregate Resources Act requires every licensee and permittee
to perform progressive as well as final rehabilitation on the site in accordance with the Act, the
regulations, the site plan and the conditions of the licence/permit to the satisfaction of MNR
(ARA, 1990). Sites licenced prior to 1990 were required to prepare replacement site plans in
compliance with the ARA and the Provincial Standards. Therefore all licences and permits are

subject to the requirement for progressive and final rehabilitation.

The following definitions from Section 1 (1) of the ARA are relevant to rehabilitation:

“Progressive Rehabilitation means rehabilitation done sequentially, within a reasonable time, in

accordance with this Act, the regulations, the site plans and the conditions of the licence or

permit during the period that aggregate is being excavated.”

“Final Rehabilitation means rehabilitation in accordance with this Act, the regulations, the site

plan and the conditions of the licence or permit performed after the excavation of aggregate and

the progressive rehabilitation, if any, have been completed.”

“Rehabilitate means to treat land from which aggregate has been excavated so that the use or

condition of the land:

a) is restored to its former use or condition, or
b) is changed to another use or condition that is or will be compatible with the use of

adjacent land.”

Where progressive rehabilitation is not undertaken as required by the site plan, Act or licence,
MNR may issue an order to perform progressive or final rehabilitation in accordance with Section
48 (2) of the ARA.

The Aggregate Resources of Ontario Provincial Standards (Provincial Standards) have been
developed to support the ARA. They provide standards for site plans, which include the
requirements of progressive and final rehabilitation that must be illustrated on site plans.

Specifically they require:
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e The sequence and direction of progressive rehabilitation;

e Details on how the overburden and topsoil will be used to facilitate progressive
rehabilitation;

e The location, design and type of vegetation (e.g. grasses, legumes, shrubs and trees, etc.) that
will be established on the site during progressive and final rehabilitation;

e How the slopes (progressive and final) will be established on the excavation faces and the
pit/quarry floor;

e Details on how progressive rehabilitation will be conducted in relation to the operational
sequences; and

o If proposed, details on the importation of topsoil or inert material to facilitate rehabilitation of

the site.

The Provincial Standards also include Operational Standards that specify operational
requirements that must be adhered to, unless the site plan specifically provides otherwise, and is
approved by the MNR. Operational standards that pertain to rehabilitation include:

e Topsoil must be stripped sequentially prior to aggregate extraction;
o All topsoil or overburden that is stripped during the operation of the site will be stored
separately with vegetated stable slopes;
o Adequate vegetation is established and maintained to control erosion of any berm of
stockpile of topsoil or overburden;
e Removal of topsoil from the site shall not occur;
e All topsoil or overburden stripped in the operation of the site is used in the rehabilitation of
the site;
e Adequate vegetation is established and maintained to control erosion of any topsoil or
overburden replaced on the site for rehabilitation purposes;
e When the site is finally rehabilitated, all excavation faces:
o0 Of any pit has a slope that is at least three (3) horizontal metres for every vertical
metre;
o0 Of any quarry has a slope that is a least two (2) horizontal metres for every vertical
metre;

e Rehabilitation of the site shall ensure that:
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2.2

0 Adequate drainage and vegetation of the site is provided; and

0 Any compaction of the site is alleviated.

MNR Rehabilitation Policies and Procedures Manual

MNR Staff in the Aggregate and Petroleum Resources Section have developed a Policy and
Procedure Manual (Manual) that guides the delivery of the Aggregates Program. As stated within
the Rehabilitation General Policy A.R. 6.00.00 of the Manual dated March 15, 2006, site plans
are the primary driver for defining rehabilitation requirements for licenced and permitted sites.
Rehabilitation practices should be determined on a site-specific basis, with consideration of the

following:

a) restoration to former use or condition;

b) compatibility with surrounding land uses, including aesthetics;

c) agricultural productivity/soil capability;

d) encouraging biodiversity; and

e) meeting the requirements of the Oak Ridges Moraine Conservation Plan, the Greenbelt

Plan, or the Niagara Escarpment Plan.

In addition, an objective for the site plan design is to keep the “disturbed area” to a minimum. In
this regard, consideration is to be given to the variability of the resource and the need for
adequate area for processing, stockpiling and handling of aggregate, so that there is enough open
area for full site operations. (Manual Policy A.R. 6.00.00, March 15, 2006).

Policy A.R. 6.00.00 clarifies that the Provincial Standards provide a minimum expectation for
rehabilitation that can be applied to all pits and quarries. Because of the diversity of factors
affecting rehabilitation opportunities (topsoil quality and availability, climate, pit vs. quarry,

intended after-use) additional standards or enhancements may be added on a site specific basis.

The manual provides additional information that is useful to producers and MNR staff on:
rehabilitation to agriculture (recommends 12 months monitoring to verify productivity and soil
capability standards have been met); natural regeneration; establishing slopes; cliff faces and
pubic safety.
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2.3

3.0

Newly Designated Areas

The ARA provides for designation of new geographic areas (i.e. parts of province not currently
designated for aggregate extraction) by the Province. Owners of existing pits and quarries within
newly designated areas have the opportunity to apply for a licence under the ARA, a process
referred to as “grandfathering”, or they may choose to cease operations. If they choose not to
licence their property, any obligation for rehabilitation would be in compliance with municipal
requirements (e.g. zoning provisions, site plan, development agreement), or personal objectives.
If the owner fails to rehabilitate the site, it is classified as “abandoned” and falls under the
jurisdiction of the Management of Abandoned Properties Program (MAAP), which is discussed

below.

If the owner chooses to be grandfathered under the ARA, they must apply for a licence. If the
licence is issued, a site plan, meeting the same Provincial Standards is required, similar to a new

application.

PLANNING ACT

The purposes of the Planning Act are set out in Section 1.1 as follows:

(@ to promote sustainable economic development in a healthy natural environment within the
policy and by the means provided under this Act;

(b)  to provide for a land use planning system led by provincial policy;

(c) tointegrate matters of provincial interest in provincial and municipal planning decisions;

(d) to provide for planning processes that are fair by making them open, accessible, timely and
efficient;

(e)  toencourage co-operation and co-ordination among various interests; and

(f)  to recognize the decision-making authority and accountability of municipal councils in

planning.

The Planning Act requires that decisions of municipalities and local planning boards be
consistent with matters of provincial interest including the conservation and management of
natural resources and the mineral resource base, and provides for municipalities to pass zoning
by-laws which in part will prohibit the use of land except as permitted in a zoning by-law. The
establishment or operation of a pit or quarry is a “use of land” for the purposes of this section
(Section 34 (1) 1. and (2)).
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3.1

4.0

5.0

6.0

Provincial Policy Statement (PPS)

As noted in the Introduction, the PPS sets a policy framework for matters of provincial interest,
including aggregate resources. Section 2.5.3.1 of the document specifically requires the
progressive and final rehabilitation “to accommodate subsequent land uses, to promote land use
compatibility, and to recognize the interim nature of extraction” and to “take surrounding land

use and approved land use designations into consideration”.

Where aggregate operations are located in areas of the province not designated under the ARA,
the PPS encourages standards for rehabilitation that are compatible with those under the ARA.
(Section 2.5.3.2)

GREENBELT ACT
The Greenbelt Act (Greenbelt 2005) and the Greenbelt Plan, February 28, 2005, includes lands

within by the Oak Ridges Moraine Conservation Plan, the Niagara Escarpment Plan, and the
Parkway Belt West Plan Area. The Act as implemented by the Plan requires progressive and

final rehabilitation that contributes to the goals of the plan.

Specifics of the Greenbelt Act, Niagara Escarpment Plan and the Oak Ridges Moraine

Conservation Plan are discussed in more detail relative to rehabilitation in Chapter 6.

NIAGARA ESCARPMENT PLAN

New Mineral Resource Extraction Areas are permitted by the Niagara Escarpment Plan only in
areas designated Escarpment Rural Areas.  Relative to rehabilitation of mineral resource
extraction areas, the Niagara Escarpment Plan (2005, update 2009) outlines a number of
objectives to ensure that rehabilitation provides for uses that are compatible and integrated with

surrounding land uses and landscapes.

OAK RIDGES MORAINE CONSERVATION ACT

The Oak Ridges Moraine Conservation Act and the Oak Ridges Moraine Conservation Plan
(ORMCP) apply to the specific area of this landform. Any amendment to an official plan or
zoning by-law to establish or expand a licence application must conform to this Plan. Along with

other policies regarding rehabilitation of aggregate operations, the ORMCP encourages
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municipalities and the mineral aggregate sector to work together to develop and implement

comprehensive rehabilitation plans for those areas affected by mineral aggregate operations.

Municipal Official Plans and Zoning By-laws may not contain policy or provisions that are more

restrictive relative to Mineral Aggregate Operations than ORMCP (Section 33. (2)).

7.0 PLACES TO GROW ACT
The Places to Grow Act and related Growth Plan for the Greater Golden Horseshoe (GPGGH)
provide policies for how and where urban development should best and most appropriately occur
and encourages the intensification of growth, both in population and jobs, within the existing
communities to create compact, transit supportive, and complete communities. Relative to
aggregate rehabilitation, the Plan encourages “coordinated approaches... where feasible”
(GPGGH Section 4.2.3.).

8.0 LAKE SIMCOE PROTECTION ACT

The Lake Simcoe Protection Act, which applies to the Lake Simcoe watershed, is part of the

provincial government’s strategy to protect and restore the ecological health of the Lake.

With respect to rehabilitation of pits and quarries, the Act applies to lands outside the Greenbelt
and Oak Ridges Moraine. Applications for a new pit or quarry within a key natural heritage

features, key hydrologic feature or related protection zone must demonstrate that:

o the health, diversity and size of key natural heritage features be maintained or restored, and
where possible improved for net gain; and
e any extraction in these features will be completed, and the area rehabilitated, as early as

possible in the life of the pit or quarry.

All applications for new operations must demonstrate how connectivity will be maintained
throughout the operations and how any habitat lost will be immediately replaced or restored on

the site or adjacent lands.
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9.0 GOVERNMENT ROLES IN LICENCED OPERATIONS

9.1

9.2

9.3

Ministry of Natural Resources

The Ministry of Natural Resources (MNR), through the aggregates program, is responsible for
the management of aggregate resources in the province. The objectives of MNR’s aggregates
program are to minimize adverse impacts, contribute to ecological sustainability, protect
aggregate resources and ensure they are available through participation in the municipal planning
process, and promote conservation of the resource through reuse and recycling of aggregate

(www.mnr.gov.on.ca/en/Business/Aggregates).

With respect to the rehabilitation of pits and quarries, it is MNR’s responsibility to:

e Review, create and implement policies for the management of aggregate resources;

e Provide direction and interpretation of the policies;

e Process applications for licences and permits including requirements for rehabilitation; and

e Inspect aggregate operations and to ensure compliance with the Act, including those related

to rehabilitation.

Ministry of Transportation

MNR has given the Ministry of Transportation (MTO) the authority under the ARA for the
issuance and management of wayside permits and aggregate permits where the aggregate is
required for provincial road projects. MTQO’s role includes processing applications, conducting

inspections and enforcement (www.mnr.gov.on.ca/en/Business/Aggregates).

Ministry of Northern Development, Mines and Forestry

The Ministry of Northern Development, Mines and Forestry (MNDMF) responsibilities include
the identification and mapping of significant mineral aggregate resources in selected regions of
Ontario. MNDMF publishes reports on geographic areas entitled “Aggregate Resource Inventory
Papers (ARIP)”. These papers provide geological information and an assessment of aggregate
resources to assist in preparing planning strategies and official plan policies including an
assessment of sand, gravel and crushed stone resources (www.mnr.gov.on.ca

/en/Business/Aggregates).
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9.4  Environmental Commissioner of Ontario
The Environmental Commissioner of Ontario (ECO) monitors and reports on the government’s
compliance with the Environmental Bill of Rights (EBR), including the Statement of
Environmental Values of the MNR, to ensure that the natural environment is protected and
conserved for the future. The ECO acts as an independent environmental review body which
provides annual and special reports to the Legislative Assembly; public education; and assists

ministries when requested.

9.5  The Ontario Aggregate Resources Corporation (TOARC)
The Aggregate Resources Trust (The Trust) was incorporated in 1997 to administer portions of
the Aggregate Resources Program that was formerly administered by MNR. The Ontario
Aggregate Resources Corporation (TOARC) is the trustee for The Trust and is responsible for the
collection and disbursement of the aggregate fees, the rehabilitation of abandoned pits and
quarries, the rehabilitation of sites where licences or permits have been revoked, the collection
and publication of production statistics and other information, and the education and training of

those in or interested in the aggregate industry (www.toarc.com/home). TOARC is not

responsible or involved with the rehabilitation of licenced pits and quarries.

The original purposes of the Trust include:

e Rehabilitation of land for which a Licence or Permit has been revoked and for which final
rehabilitation has not been completed;

¢ Rehabilitation of abandoned pits and quarries, including surveys and studies respecting their
location and condition;

o Research on aggregate resources management, including rehabilitation;

e Payments to the Province and upper and lower tier municipalities in accordance with
regulations made pursuant to the Act; and

¢ Management of the Abandoned Pits and Quarries Rehabilitation Fund;

The TOARC mandate was expanded in 1999 to include education and training related to
management of the aggregate resources and publishing of related information

(www.toarc.com/corporate/formation).
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9.6

10.0
10.1

Annual reports are prepared by TOARC detailing financial affairs, a statistical update, and a

report on the MAAP program described below.

Management of Abandoned Aggregate Properties (MAAP)

The Management of Abandoned Aggregate Properties (MAAP) is administered by TOARC and
funded by the Abandoned Pits and Quarries Fund. The aggregate industry contributes % cent for
every tonne of aggregate removed from all licences and wayside permits each year to this fund
through the annual licence fee.

(http://www.mnr.gov.on.ca/en/Business/Aggregates/2ColumnSubPage/263752)

The MAAP program uses this fund to rehabilitate abandoned pits and quarries defined by MNR
as sites not under licence since 1990. Varied methods are utilized in the rehabilitation and sites
are monitored for success or failure. Documentation is prepared to record the methods and
results of the completed projects. In addition, the program’s mandate is to encourage, support
and manage research regarding rehabilitation and encourage partnership development in projects.
(Manual Policy A.R. 5.00.19, March 15, 2009)

Since 1990, 420 ha of land has been rehabilitated to agricultural, wetlands, grasslands and
recreational uses under MAAP at a cost of $4.5 million, with funding contributed by TOARC and

other matching contributions (www.toarc.com/maap/information/overview).

INDUSTRY ASSOCIATIONS
Ontario Stone Sand and Gravel Association (OSSGA)

The OSSGA is an industry association representing producers of stone, sand and gravel in the
province of Ontario along with suppliers of industry products and services. OSSGA promotes the
responsible use of these resources by encouraging stewardship and the maintenance and
enhancement of the environment. OSSGA works in partnership with government and the public
to promote a safe and competitive aggregate industry contributing to the creation of strong
communities in the province (OSSGA Mission, Annual Source Book 2009-2010).

One of the objectives of OSSGA is to increase public awareness and recognition of the need for a
responsibly managed aggregate industry, which of course includes rehabilitation. To that end,

OSSGA has a Community Relations and Rehabilitation Committee made up of a staff
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10.2

representative, and members (pit and quarry operators) and associate members (consultants and
service providers). Among other tasks, this committee organizes an annual Rehabilitation Tour
that is open to members, non-members and government employees. Each year a different theme
or topic is discussed in a class room setting, with guest speakers, followed by a tour of various

pits and quarries. This tour is held in different areas of the province each year.

The Community Relations and Rehabilitation committee is also responsible for reviewing and
assessing the Industry Advancement Awards, issued annually by OSSGA. Guests are invited
from outside the industry to assist in the judging process. The Industry Advancement Awards
Program recognizes member companies that excel in community relations, progressive
rehabilitation and property enhancement. Three special awards are also issued: The Award of
Excellence, recognizing a culmination of multiple initiatives; The Bronze Plaque, recognizing
outstanding final rehabilitation; and The Environmental Achievement Award, recognizing the
development of and successful implementation of industry-leading policies, programs or projects

that make positive contributions to the environment. (OSSGA website http://www.apao.com/)

Canadian Land Reclamation Association (CLRA)

CLRA is a non-profit organization incorporated in Canada in 1975 with members throughout
North America and other countries. The main objectives of CLRA are to provide opportunities
for its members to share information about problems and solutions, research and practical
experience, to encourage education and corporate involvement,and to acknowledge significant

achievements in land reclamation.
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CHAPTER 3
SAROS PAPER 6: REHABILITATION
PUBLIC EXPECTATIONS OF REHABILITATION
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1.0

11

INTRODUCTION

Rehabilitation has been a requirement under the Aggregate Resources Act, and previously, under
the Pits and Quarries Control Act since 1972. Some 40 years later, there is growing criticism of
the aggregate industry that rehabilitation is not being sufficiently undertaken, and of the Ministry
of Natural Resources (MNR) that rehabilitation requirements and plans are not being adequately
enforced. Most would agree that there are some excellent examples of quality rehabilitation to
agriculture and to natural heritage features. Most would also agree that rehabilitation within
urban environments provides opportunities for residential, commercial and industrial
development, along with a variety of recreation opportunities. However, the current concerns
suggest that notable examples are the exception and that rehabilitation today takes too long to

achieve.

Chapter 3 of the Rehabilitation Paper explores public expectations for rehabilitation.
Specifically, this chapter is to “Comment on public expectations related to amount, timing and
quality of rehabilitation.” This paper discusses the view and expectations of a variety of
stakeholders, including members of the public and various groups/organizations, with some
knowledge of aggregate extraction and rehabilitation. Contacts were chosen to represent a broad
spectrum of the public, and these contacts were asked a set series of questions regarding
rehabilitation (listed in section 2.2). Their responses are summarized below, and based on their

responses and broader research, conclusions and recommendations are identified.

What is Rehabilitation?

Generally speaking, rehabilitation of pits and quarries refers to the grading, replacement of soil,
and re-vegetation to transform depleted pits and quarries to a post-extractive land use or uses.
The concept of rehabilitation can be further separated into progressive and final rehabilitation.
Progressive rehabilitation refers to rehabilitation that is initiated in depleted areas of the pit or
quarry, while extraction continues in other areas. Final rehabilitation is the process of completing
the last stages of progressive rehabilitation (such as the removal of a processing plant) and
development of the final end use. Once final rehabilitation is completed to the satisfaction of the
MNR, the licence is surrendered and there are no further obligations or responsibilities on behalf
of the operator under the Aggregate Resources Act. Chapter 2 —Legislative Framework expands

on definitions of rehabilitation and which legislation specifies rehabilitation requirements.
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2.0

APPROACH TO CHAPTER 3

A great deal of attention has been paid to the amount and quality of rehabilitation, most recently
reported and discussed by the Environmental Commissioner of Ontario (ECO). In Annual
Reports of that office, and in the discussions hosted with various stakeholders (e.g. Aggregate
Round Table, 2006), the lack of progressive rehabilitation on an annual basis was identified as an
issue. The ECO, Gord Miller commented that rarely was rehabilitation implemented to return
lands to original landscapes: rather, they were rehabilitated to alternative land uses such as golf

courses and subdivisions.

Issues around the apparent lack of rehabilitation, the apparent lack of diversity of functions
captured by rehabilitation, and the absence of ongoing monitoring of upgraded rehabilitation have
been raised by the public and by many stakeholder groups (e.g. Gravel Watch, Coalition on the
Niagara Escarpment, Conservation Ontario, Ontario Nature, Pembina Institute, etc.), especially in
the recent past.

The intent of this chapter is not to quantify how much land (in terms of hectares) is being
rehabilitated, but rather to gain a current measure of public sentiment about rehabilitation by
contacting key individuals and groups involved in and/or related to the industry and discussing

their views on expectations of rehabilitation.

2.1 Contacts
In reaching out to obtain the public expectation on rehabilitation, a balanced representation of
agencies and organizations having involvement and/or knowledge of rehabilitation of pits and
quarries were contacted. Aggregate producers were deliberately not contacted for their input on
this Task. While they have substantial collective experience working with agencies, groups and
the public, the aim of this specific exercise was to reach out to groups independently and
generically, and to divert away from discussions related to specific companies or properties. The
following is a list of the agencies/organizations that participated in this aspect of the study:
e Canadian Land Reclamation Association (CLRA)
e Community Relations and Rehabilitation Committee (OSSGA)
e Couchiching Conservancy
e Environmental Commissioners Office (ECO)
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e Gravel Watch

e Niagara Escarpment Commission (NEC)

e Ontario Stone, Sand and Gravel Association (OSSGA)

e Toronto Region Conservation Authority (TRCA)

2.2 Discussion Questions on Public Expectations for Rehabilitation

The questions that were asked of the contacts are as follows:

1. a) What are your expectations for progressive and final rehabilitation?

b) Interms of amount, do you think there is enough land being rehabilitated?

c) Could it be increased? If so, how?

d) Interms of timing, is rehabilitation occurring as quickly as it should?

e) If not, why not?

f) Is rehabilitation occurring satisfactorily in terms of quality?

g) If not, what would improve it?

h) Are rehabilitation objectives (i.e. recreation, agriculture, natural heritage, development)
adequately responding to socio-economic and ecological priorities?

2. a) Based on your experience with broad public comment on rehabilitation, how would you
describe the public’s expectations regarding rehabilitation of pits and quarries and
whether they are being met?

3. a) Are you or your staff engaged in any periodic observations regarding rehabilitation
examples and advancements?

b) What site or sites stick in your mind as either very positive or very negative examples of
rehabilitation?

c) Do you see a role for public education in rehabilitation? (e.g. tours, open houses, etc.)

d) Do you see a role for engaging/partnering with the public in rehabilitation? What sort of
engagement? (e.g. tree planting, tours, monitoring, and meetings)

e) Who do you think would be natural partners/collaborators in rehabilitation efforts?

f) How are rehabilitated sites identified (e.g. plaques, signage)? Should they be?
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2.3

3.0
3.1

These questions, in most cases, were a starting point for discussions that extended well beyond
the specifics noted. The results are a comprehensive perspective of expectations for

rehabilitation and new ideas that were suggested to improve aspects of rehabilitation.

Other resources
As part of our feedback from the Technical Expert Panel and the Aggregate Resource Advisory
Committee guiding the SAROS Study, we received a request to review the following documents,

as part of our research.

1. Rebalancing the Load: The Need for an Aggregates Conservation Strategy for Ontario,
The Pembina Institute, Mark S. Winfield, Amy Taylor, January 25, 2005.

2. Rehabilitation of Ontario’s Aggregate Pits and Quarries: Who Will Pay for It?,
Application for Review under Section 61, Ontario Environmental Bill of Rights, of the
Aggregate Resources Act With Respect to Rehabilitation of Ontario’s Pits and Quarries,
Richard C. Holt and Edward S. James, October 14, 2003.

3. Ministry of Natural Resources, Environmental Bill of Rights — File No. R2003008,
Review of the Aggregate Resources Act with respect to “Rehabilitation of land from

which aggregate has been excavated”, July 2008.

These documents were reviewed and highlights are reflected in this chapter. Additional

references are included at the end of this chapter.

RESULTS

General

Comments received from the contacts were extremely thoughtful and insightful. All of the
people we contacted were interested in the study, and wanted to participate. In some cases,
efforts were made to make sure we spoke with the most knowledgeable person representing the
group, and in one case a conference call was held so multiple representatives could participate.
The level of engagement in this task was significant, a reflection of both the perceived
importance of this discussion and of the sense of appreciation by many for the opportunity to

provide input.
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Given the wide range of people/groups contacted, it was expected that comments would vary
widely. This was not entirely true. It is interesting to note that there were some consistencies in
responses, and groups that are often in opposition to one another were offering similar
suggestions and raising similar concerns. This study provided the opportunity to listen to a
variety of voices in a neutral dynamic, without the rather charged environment normally
associated with this dialogue. The identification of many commonalities points to significant
opportunities to create positive gains associated with rehabilitation. Comments are included in

this report in the boxes below.

Discussions were initiated by asking what individual expectations were for progressive and final

rehabilitation. The following summarizes responses, in no specific order:

Expectations for Progressive and Final Rehabilitation

e Rehabilitation must ensure a compatible after use with surrounding lands;

e Progressive rehabilitation should return the land back to what it was before extraction (e.g.
agriculture or natural heritage features);

e There needs to be a variety of end-uses such as agriculture, recreation and development. There
seems to be a push now for biodiversity, and the value of other end uses must continue to be
recognized;

e Itis areasonable expectation to make the land after extraction as good as it was before;

e Progressive rehabilitation should be visible in a lifetime;

e Rehabilitation should be done as quickly as possible after extraction, using the best tools
available;

e For pits above water, rehabilitation should provide a useful state, such as agriculture, or
function as part of a natural ecosystem;

e For below water extraction it is a different situation as it is not possible to restore the land to its
original condition. As a result there should be consideration of offsets (e.g. destroy habitat in
one area obliges an operator to restore similar habitat in the vicinity);

e Progressive rehabilitation results should be seen on an on-going basis. This should be visible
from the air, to see neat, organized progress over the years;

e If extraction is truly an interim land use, then there needs to be an interest in the long term use,
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Expectations for Progressive and Final Rehabilitation

by the public and by the operator;

e The requirement for progressive rehabilitation should not enable operators to leave an open pit
or quarry as a sterile resource over the years;

e Progressive rehabilitation should show a level of care and concern from berm development and
maintenance to slopes and shorelines. This illustrates an investment and interest on the part of
the operator;

e The expectation is to see progressive rehabilitation, and in most cases, the public does not see
into licensed pits or quarries. This leads to the perception that there is no rehabilitation
underway; and

e Wherever possible, progressively rehabilitated land should go into public ownership. Extraction
covers such a long period of time, there should be some end benefit for the public. Public
partnerships and end use should be considered during progressive rehabilitation as well to get
the community to engage with the transition of the pit/quarry and maximize rehabilitation

opportunities.

Contacts were also asked what they thought the public’s perspective was on rehabilitation.

Comments indicated that observed public expectations are varied, and are summarized below:

Public Expectations on Rehabilitation

e Public relations and education about rehabilitation is lacking, and what exists is not reaching
the public;

e The public’s expectations are not being met, particularly relative to rehabilitation to natural
heritage features. The public sees licences as a total loss of natural heritage features for all
time, and this causes hostility. There are some people who are interested in working with
companies that are trying to do the right thing (e.g. net gain and compensation). Producers
that tend to be more successful are working towards public interests, with less focus on
corporate financial gain;

e The public does not have any expectation about rehabilitation because they are not aware of it,

or don’t understand it. This is because the rehabilitation is so good the public is not aware it
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3.2

Public Expectations on Rehabilitation

was a pit (e.g. agricultural lands, urban development). The industry is not getting the
rehabilitation message out about these successful outcomes;

Most people have a very narrow understanding of what is available for rehabilitation, therefore
their expectations are narrow. This leads to continual disappointment of what the industry
does;

There is general dissatisfaction by the public because they believe rehabilitation is not
happening. The public sees “show-case” sites, yet recognizes this is not representative. This
causes the public expectations to be unrealistically high, and not likely to be met on most sites;
There is confusion between in-active sites and depleted sites. It is often assumed that if a site is
inactive, the operator has left and will not be carrying out rehabilitation;

The industry should be focusing on after-use, as opposed to rehabilitation. There is not enough
attention paid to real value in the land and how it can best be used, instead of meeting the
minimum requirements for sloping and seeding. This is difficult due to the long term
investment in pits and quarries; and

There is a general scepticism by the public that the rehabilitation proposed is not possible, that
MNR is unable to enforce the rehabilitation as noted on the site plan, and many companies do

not have the will to do the rehabilitation as promised.

Amount of Rehabilitation
Most contacts agreed that there is not enough rehabilitation occurring on an annual basis although
a number of people mentioned they had no way of knowing. It is difficult to quantify, as

statistics are not readily available from MNR, and the accuracy of numbers available is uncertain.

It was also suggested that the larger producers tend to be able to do a better job in terms of the
amount of rehabilitation, than smaller producers. Another disparity noted was in geographic
areas — some areas of the province there is enough rehabilitation being completed, whereas in

other areas there needs to be a more concerted effort.
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It was suggested that the industry should be doing more rehabilitation on an annual basis. Things
have improved over the years, but there still is a long way to go. It was further suggested that it
would be helpful if the industry reported annually on the amount of rehabilitation that is being
undertaken, and if that number was high, it would certainly help with the perception of the

amount of progressive rehabilitation that is on-going.

A number of reasons for the lack of rehabilitation were identified and include:

Reasons for Lack of Rehabilitation

e Requirements on site plans for rehabilitation for the old licences are not as high as the sites
being licensed today. As a result, some sites only require rehabilitation to a “dry bowl!”. The
Provincial Standards are not necessarily higher now, but some applications develop more
details on progressive rehabilitation prior to licensing due to an interest in providing a more
useful and ecologically valuable end use, and due to increased public and agency comment and
involvement.

e There are not strong enough requirements on individual site plans to ensure progressive
rehabilitation.

e MNR does not have the personnel or political will to enforce rehabilitation as defined in the
ARA. Staff cuts in the program illustrate this. MNR Inspectors cannot keep up with their
workload. There is scepticism that they get to every site, and it raises the question as to, “who
is minding the store”. There must be adequate enforcement to deal with operators that are not
following the rules.

e Not only is there an inability to enforce, where required, but if MNR is not reaching the
operators, or visiting the licences, there is no opportunity to educate the operators. This is
particularly a critical loss for those operators that work in relative isolation, without the benefit
of expert input (e.g. do not retain consultants, do not have property managers on staff, or are
not members of the industry association — OSSGA). Without these resources, the MNR is the
only link for information and advice on rehabilitation.

e Site plans should be both designed with stricter obligations for progressive rehabilitation and
more strictly enforced to require progressive rehabilitation as identified within the ARA.

e A licence needs a mechanism to make the rehabilitation happen. An example would be a 20
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Reasons for Lack of Rehabilitation

year review, or a sunset clause with a time period for the licence. MNR needs to be identifying
steps to require rehabilitation.

There needs to be more openness surrounding rehabilitation. The public should know where
rehabilitation is occurring, and should be able to access information about the rehabilitation.
This information, along with information such as how long areas have been disturbed is very
hard to access.

There needs to be more ability to import and blend aggregate products so that the poorer
guality material left over on some licences can be blended and extracted as a new product, and
sites finally rehabilitated.

There needs to be more rigour of management (e.g. a materials management plan) to keep the
footprint of disturbed area constrained. Other industries are controlled in this fashion.

There should be a cost to keeping land disturbed, a negative incentive.

Operators need to realize rehabilitation is more than compliance. There is a link missing
between the design and actual site work in many cases. Additionally, most companies do not
have a rehabilitation specialist, so a current, innovative and knowledgeable resource for
rehabilitation is not necessarily present.

Companies often do not look at the property from a long term perspective, and miss out on
value added opportunities that progressive and final rehabilitation can offer.

Rehabilitation is not the main business of operators, and takes the backseat to production.

3.3 Timing
Most of the contacts stated that rehabilitation was not occurring as quickly as it could. They
noted that progressive rehabilitation should be initiated as soon as possible, not in “the fullness of
time.” It is recognized that there are legitimate operational reasons that prevent progressive
rehabilitation from occurring in certain areas.
It was believed by respondents that since most licences don’t have time limits, this, among other
things, has lead to many operators simply not complying with their rehabilitation obligations.
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Examples cited by respondents of why rehabilitation is not accomplished as quickly as it could be

include:

Timing of Rehabilitation

e Secondary uses take over (such as processing) and the area cannot be rehabilitated until the
entire site is depleted;

e Producers argue that they need all the area open for operations;

e Agencies (e.g. conservation authorities, Niagara Escarpment Commission, municipalities, and
MNR) sometimes have competing interests regarding rehabilitation, and their standards are not
the same;

e Companies do not financially plan for rehabilitation, and there is a lack of money available for
rehabilitation;

e Many companies have a lack of knowledge of how to start and integrate rehabilitation into
yearly operations;

e There is a lack of incentive to rehabilitate. There needs to be a higher profile corporately for
rehabilitation so it is in the minds of companies daily — respondents note that it comes after
operations in terms of dollars and attention;

e The respondents recognized that the licensing process is increasingly complex, long and costly.
Since producers have to ensure future reserves for the continuation of their company, some
producers licence properties before they are required, for future security. As a result, some
sites may sit idle before they are extracted. If the process were streamlined, there may not be
as much land licensed;

e There needs to be incentives to rehabilitate sooner — in many cases compliance with the site
plans is not an adequate tool;

e There is a lack of compliance with the site plans on behalf of the operators; and

e There is a lack of enforcement on behalf of MNR to ensure operators are in compliance with
their site plans, largely due to underfunding of the aggregates program and the resulting lack of

field staff. Inspectors have too large an area to cover and additional field staff is required.
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3.4

Quality

There were mixed comments from respondents regarding the quality of rehabilitation. Most
people would agree that there are some excellent examples of rehabilitation. Most would also
agree that there are sites that have quite limited rehabilitation. Most respondents note that with a
base level of effort, sites could be significantly improved in terms of final landscape, value and/or

function.

It was noted that there is no evaluation of or information available on, how well the rehabilitation
is being implemented, unless the operator undertakes a monitoring role on their own accord.
There is no certification of the progressive rehabilitation, and no apparent feedback as to how it

could be improved as MNR does not get to every site, every year.

Some respondents raised concerns that in many cases, it is not possible to return the land to the
same or similar land use. Therefore it is not in fact rehabilitation but rather redevelopment to a
new use. In the case of extraction below water, the land base is removed to be replaced by water-
based uses. Rehabilitation to a water body might be a desirable use, depending on the quality of
rehabilitation and interests of the local community. However, the removal of the original land-
based use, even though it may be rehabilitated to something else, is a point that many respondents

remain concerned with.

Some respondents noted that some rehabilitated pits or quarries have life-time monitoring or
maintenance responsibilities, which can be onerous especially if the land is returned to public use.
In some cases there are not budgets in place for maintenance; in other cases there are examples
where producers have worked with agencies to put funding in place for future monitoring and/or

maintenance.

It was clear in discussing rehabilitation quality that many were aware of the “showcase”
rehabilitation examples in the province. Most could reference rehabilitation examples that were
not successful. There was not a strong awareness of the majority of rehabilitated sites that are
integrated into the surrounding landscape to the extent that they are no longer recognized as

former pits or quarries.
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Many respondents note that there appears to be a difference in quality of rehabilitation relative to
the final end use. Rehabilitation to agriculture was felt to be generally successful. Respondents
felt that there are examples of adequate, and in some cases very good, rehabilitation. Similarly,
rehabilitation to recreation and development was seen as successful, with some excellent
examples. However, rehabilitation to natural heritage and aquatic features was noted to be a long

way from achieving wide spread success.

Examples cited by respondents regarding why the quality of rehabilitation is not as high as it

could be:

Reasons that Quality of Rehabilitation is not as High as it Could Be

e Pit or quarry operators are focused on producing sand, gravel and stone. Their primary job is
not rehabilitation and there are only a few companies that have experts retained to oversee
their rehabilitation projects.

e It costs more to do more in terms of quality rehabilitation and there is no incentive to do this if
it is not required on the site plans.

e The application of rehabilitation as per site plan requirements (ones that have details) has not
been rigorous enough.

e The site plan process continues to improve, providing more details to establish functioning
ecosystems, but most site plans dating back to the early 1990’s are lacking detail.

e Site plans need to deal with a final designation to public ownership. Given that a producer is
asking for the public concession to extract aggregate where it exists, then there should be
consideration of returning those lands to the public in some fashion.

e MNR Provincial Standards for rehabilitation are too low. Some sites exceed the minimum
standards, but in order to positively affect the majority of sites the minimum expectations
identified by the Provincial Standards need to be raised. Specifics can be established on a site
by site basis, so that each pit or quarry develops a rehabilitation plan unique to that property.
These do not have to be legislative changes, and they do not have to cost the operator more. It

takes more planning and commitment.
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4.0

4.1

International Examples of Rehabilitation Meeting Public Expectations
In researching rehabilitation in other areas of the world, it became apparent that there are many
good examples of industry working with local communities and organizations to reach mutually

acceptable goals, as well as different examples of legislative controls.

Legislative Controls
In the United Kingdom, progressive rehabilitation is required under the British Aggregates Act
and includes very tight timelines for progressive rehabilitation. In Greece, licences are issued for

a fixed time period of 30 years, after which the licence is revoked. Innovative Partnerships

The following are select examples of innovative partnerships between the aggregate industry and

a range of organizations. Others are provided in Chapter 10.

Hanson Cement launched a UK biodiversity and geodiversity action plan in 2005, and as part of
this initiative they signed a memorandum of understanding with English Nature (now Natural
England). The agreement was aimed at improving standards of conservation management in both
active and disused quarries, including working closely with Natural England in the planning of
rehabilitation strategies (HHCG 2009).

In Bernieres-sur-Seine, northwest of Paris France, Lafarge France was interested in expanding
extraction area to include an old oxbow of the Seine river. However, the local municipality did
not want to see trucks travel through their village to transport the materials so through a series of
negotiations, a large 600 m conveyor belt was constructed across the Seine. While the restoration
plan includes the rehabilitation of an old pine plantation with native species to create a more
biodiverse system, the local residents stated that they did not want to see restoration efforts of this
nature near the village. Instead, they were interested in having fruit trees planted and this was
accommodated by Lafarge (Moreen Miller, pers. comm., July 27, 2009).

Lafarge Meadows is the rehabilitation of a sand and gravel pit in south Calgary, Alberta, which
has resulted in a 147 ha extension to the Fish Creek Provincial Park. The site includes a large
constructed wetland, First Nations historical sites, vital wildlife corridors and protected riparian
areas, all within the boundaries of a major urban centre (Emerald Foundation). Partnerships,

particularly community partnerships, were critical to the success and continuation of the project.
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The Provincial Park was a major partner throughout the project, and a unique partnership was
established with a local Funeral Home. A memorial forest has been established, with an annual
tree planting ceremony in memory of people that have passed away. Planting can continue for
the next twenty years, while also further developing community involvement and ownership in
the rehabilitated lands. Lafarge received the 2009 Emerald Award, supporting environmental

excellence (Alberta Emerald Foundation 2009).

CEMEX has signed a 10-year agreement with BirdLife International, a global partnership of
national non-governmental conservation organizations in over 100 countries and territories aimed
at conserving wild birds and their habitats. The agreement is focused on ensuring the integration
of the technical advice of BirdLife International into the management and restoration of the over
400 quarry sites operated by CEMEX around the world to benefit and minimize impacts for bird
populations at CEMEX sites. Since 2000, CEMEX has purchased over 120,000 hectares of land
and has entered into conservation agreements with adjoining private landowners to secure an
additional 60,000 hectares. CEMEX has also established a hands-on research center at their El
Carmen site, giving priority to scientific work, habitat restoration, and wildlife management
programs. A technical advisory board made up of scientists, local landowners, and other
representatives to help identify and implement research and restoration activities oversees all of
this work (CEMEX 2009c).

Heidelberg Cement is developing a nature trail in cooperation with Neckar-Odenwald Geo-
Rangers, with part of the trail located in inactive parts of the site open to the public, and the other
part of the trail for guided tours. The latter allows visitors to gain panoramic views of the active
quarry from a platform. Since 2006, more than 2,000 visitors have participated in guided tours
through the quarry (WBCSD 2009).

Information on these partnerships was readily available through internet research and corporate
publications. It is recognized that smaller operations are also often involved in partnerships,
particularly at the local level. Unfortunately, further exploration of specific examples was not

possible within the time frame of this study.
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5.0

CONCLUSIONS

Based on interviews with contacts, it is apparent that although there are exceptions, overall the
industry is not meeting public expectations: not enough rehabilitation is occurring, nor is it
occurring fast enough. Compare this with the statistic from Task 1, which illustrates that 40% of
the random 50 licenced pits and quarries inventoried do not have any progressive rehabilitation
underway, and it would appear that the opinion of the contacts interviewed are borne out by the
results of this small, random field survey. In fact, MNR agrees with this in the conclusions of
their 2006 review of the ARA, when they state “Although there are many examples of companies
performing excellent progressive rehabilitation, it is apparent that a significant component of the
aggregate industry is not making sufficient efforts to progressively rehabilitate their aggregate
sites as evidenced by an inventory of licences conducted on the Oak Ridges Moraine and from
discussions held with aggregate inspectors.” Encouragingly, there was consensus amongst
respondents and evidence from other examples that there are mechanisms that could be put in
place to increase the amount and timing of rehabilitation. There was a belief by respondents, that

with new incentives in place, both the timing and amount of rehabilitation can be increased.

Some criticism of the amount and timing of rehabilitation by contacts interviewed has also
suggested that there should be a direct link between disturbed area and rehabilitated area in any
given year. There is no evidence or mandate to suggest that the two are linked. This was
reviewed in the CUI report and it was determined that the ratio of disturbed land to rehabilitated
land has never achieved a 1:1 balance (although it came quite close in 2003). The report goes on
to state the reason for this could be due to the cost of rehabilitation or that rehabilitation
techniques must be carefully tailored to each site and its surrounding land use (Canadian Urban
Institute, 2009). It is our conclusion that each site should be maximizing the area to be
rehabilitated as soon as practical. The very nature of pit and quarry extraction provides for
unique sites that vary over their lifespan. For instance, a deeper pit or quarry will take longer to
be extracted to the limit of extraction before progressive rehabilitation will occur than a shallow
deposit. Pits or quarries starting up in the early years of extraction have less opportunity for
progressive rehabilitation than those further along in the extraction process. Quarries that extract
below the water table offer opportunities for shoreline rehabilitation, but until the site is depleted,
and the pumping ceases, there are limited opportunities for durable rehabilitation. And finally, in
order to maximize efficiencies and soil quality, rehabilitation does not often occur unless there is

stripping required as well.
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However, this is not to say that there cannot be some rehabilitation done. Even small amounts
benefit the site, and are a positive reflection of the company. As evidenced from this study and, in
particular the review of Tasks 1 and 2 sites, efforts by landowners to carry out some level of
progressive rehabilitation on a visible, ongoing basis is necessary, and supported, but

unfortunately lacking on many properties.

Views on the quality of rehabilitation amongst contacts interviewed were varied, and ranged from
being satisfied with the quality of rehabilitation, to identifying that there should be greater
attention to the landscape context, as opposed to individual licences. For instance, in sites to be
rehabilitated to natural ecosystems, it is necessary to understand linkages and the role the site can
play in the broader landscape. In developing a new landscape, the opportunity exists to create

what is most appropriate to optimize landscape ecology.

Respondents expressed a lack in confidence that MNR has the resources to carry out its role as a
regulator. Most noted that there is a lack of support and funding for the program that enables the
Aggregate Resources Officers to get into the field and work with the operators towards improved

rehabilitation. As one contact stated “Everything falls down if MNR is not properly equipped™.

The need to increase education and work in partnership go hand in hand. There is an atmosphere
of scepticism or distrust by the public of the aggregate industry. The existing negative image of
the industry among the public cannot be reduced through education alone (CLRA, 2009). What
is required is the establishment of more open and collaborative communications amongst various
stakeholders. Rather than directing energies towards fighting against stakeholders and their
positions, more beneficial outcomes will come from increased dialogue and partnerships. A
successful partnership is a relationship between organizations built on mutual trust (Whitbread-
Abrutat, P. H. 2006). The most successful partnerships are those that include representatives
from the industry, the government and the public, as they all gain, and all can share a common

goal.

There is much attention and research regarding the loss of one ecosystem to provide the
opportunity for extraction of aggregates, but nothing required to recognize the return to the
original land use or re-birth of a new land use. Good rehabilitation makes the history of the site

disappear and it is not being adequately recognized or recorded.
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6.0 RECOMMENDATIONS

The discussions and interviews with selected contacts generated very diverse and helpful
suggestions regarding how rehabilitation can meet public expectations. Furthermore, international
examples prove that communication and partnerships can lead to increased opportunities for final
land use through rehabilitation of pits and quarries.  The following summarizes the
recommendations brought forward through this study.

6.1 Suggestions to Increase Amount, Timing and Quality of Rehabilitation

i) Recognition Program

There is a certain prestige with being recognized for the achievement of excellence in the field of
rehabilitation. The industry association, OSSGA, has a series of achievement awards for
operations and rehabilitation that are presented to selected producer members of OSSGA on an
annual basis. This program has served an important function in establishing benchmarks for
excellence especially within the OSSGA membership base. Building upon this program, it would
be appropriate to consider the establishment of a province-wide recognition program that
captures all industry members including those within and outside of OSSGA. Ideally this
program would be implemented and maintained by the province, in association with a number of
collaborating or partnering groups. A recognition program would be a positive element to

complement an effective enforcement monitoring program for progressive rehabilitation.

i) Information on Rehabilitation Must Reach Operators

MNR should provide more information to operators on when and how they can undertake
progressive rehabilitation. This would be effectively facilitated through an annual site visit,
where the Inspector reviews the operation and ensures the operator has been appropriately

implementing progressive rehabilitation.

iii) Companies, Public and Agencies Benefit from Open-Door Policy

Some leading companies have opened their doors to the public and agencies in the form of
Community Open Houses. These are beneficial in terms of maintaining and enhancing
community relationships. Some companies have extended this approach and are inviting
agencies to review annual monitoring reports and discuss aspects of the operation that are of

interest.
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iv) Incentives

Without exception, all respondents agreed that it is necessary to establish an incentive program
for the operator, in order to obtain faster and better rehabilitation. It was recognized that
incentives can play a role to increase rehabilitation in addition to the enforcement requirement

and the desire to do the right thing. Examples for incentives put forward include:

Examples of Incentives

e Some form of rebate program (respondents cited apparent success of the recent “Home
Improvement Rebate”);

e More innovative tax incentives as land is rehabilitated; (e.g. Currently rehabilitated land is
assessed at a lower rate than disturbed land. If it were assessed lower than the pre-extraction
land there would be a further financial incentive to rehabilitate as quickly as possible and keep
disturbed area to a minimum.)

e Development of Certification Standards (e.g. Forestry Industry);

e Implementation of Best Management Practices; and

e An operator should have to earn the right to continue extraction (i.e. a social licence to

operate).

V) MNR Needs to Encourage More Rehabilitation

MNR needs to increase efforts to educate those operators that need assistance with rehabilitation.
There is information available (see Tasks 6 & 7 reports and associated references), but it is not
necessarily reaching the producers in a useful manner. MNR should consider bulletins or annual
reports that would assist operators. Furthermore, respondents noted that MNR needs to enforce
the existing legislation. Some respondents noted that there needs to be a will to conform on
behalf of both MNR and the industry.

Although a valuable position exists within the Science and Research Branch of MNR for
rehabilitation, there is no parallel position in the Aggregate & Petroleum Resources Section. Up
until the 1990’s there was a “Rehabilitation Specialist” in this section that was a “go to” person
for the Aggregate Resources Officers and was responsible for policy development on

rehabilitation. If such a position were re-instated (either with current Policy Advisors, or a new
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position), there would be an information source for field staff, as well as an avenue to produce
annual reports, analyze rehabilitation costs, publish newsletters, recognize good rehabilitation
practices and provide educational updates, review licence applications to ensure practical and
feasible rehabilitation, and field assistance. This would not only provide new information to
operators and field staff, but it would assist in disseminating MNR’s on-going research through
TOARC and the Science and Research Branch

vi) Important MNR Research Requires More Dissemination
There is research being undertaken by both TOARC and MNR in the Wildlife Research and

Development Section; however this information is not necessarily reaching the Aggregate

Resources Officers, and ultimately the operators, in a practical manner. There needs to be more
communication between TOARC and key MNR groups with a focus on getting practical and

helpful information to the pit and quarry operators.

vii) Involve More People — Openness and Accountability

Currently, rehabilitation is the responsibility of the MNR and operators. Some respondents
perceive this to be too tight a relationship, and point towards the potential benefit of including
other agencies. Interestingly, it was also suggested that operators and MNR inspectors are not
communicating effectively enough. With an increase in openness and accountability there is an

opportunity to educate more people on the status of progressive rehabilitation.

viii)  More Time and Resources to Research

More time and resources (both government and industry) need to be invested to better understand
what rehabilitation techniques work and how they are suited to certain areas. This includes
allowing operators more flexibility in terms of research and innovation on their properties. This

has been resisted in some MNR districts.

iX) Involve University Students and Broader Academia

Some respondents noted that it is important to get students involved as they bring new ideas to
the industry and they represent the future of pit and quarry rehabilitation. Involvement with
academia is an opportunity to have research carried out and results published for broader

integration with government programs.
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X) Partnerships
In some cases, partnerships with local groups could enhance rehabilitation. There are a wide

range of groups with specific expertise such as Tallgrass Ontario, Nature Conservancy of Canada,
Ontario Invasive Plants Council, Ontario Federation of Agriculture, recovery teams for species at
risk, etc. that would be well positioned to work with aggregate producers to assist in

rehabilitation if the end result helped to further their individual mandates.

Some respondents are interested in providing increased access for local and interest groups (e.g.

ORM, land trusts, etc.) for assuming rehabilitation requirements under agreements.

Xi) Eliminate Punitive Measures Which can Discourage Successful Rehabilitation

Some producers have experienced designations being added to their properties, based on
rehabilitation they have undertaken (e.g. tree planting resulting in significant woodland
designations). Similarly, there is concern on behalf of some producers that they may be creating
habitat that attracts Species at Risk. These positive outcomes should not be detrimental to the
continued operation of the site, and should be carefully considered in terms of consequences for

the end use after the licence is surrendered.

Xii) Comprehensive Rehabilitation Plans

In order to increase the quality of final rehabilitation in areas where there are multiple licences on

a deposit, comprehensive rehabilitation plans are necessary.

xiii)  Time Periods for Extraction

Some respondents felt that a pit that has been left open for an extended period of time (e.g. 20
years) with no extraction, should be rehabilitated and the licence should be surrendered. This
was raised as a particular sensitivity in some areas, where sites have been seen as eye sores for
many years. Respondents stated that there should be a time limit for extraction, after which the
public and producer know the site must be rehabilitated.
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xiv)  Site Specific Increased Tonnages to Assist in Efficiently Consuming Resources

Some sites are not rehabilitated because they have small amounts of material left. One suggestion
is that the MNR could offer an increase in tonnage (where tonnages are low) so that the material

could be removed all at once, allowing final rehabilitation to occur sooner.

XV) Maximum Area Disturbed on the Site Plan

There could be limits put on the site plan as to a maximum disturbed area. This should be limited
to one area, so there are not multiple areas open at one time. Some respondents noted that this
has occurred in the Greenbelt, through the Greenbelt Plan, but could be introduced province-wide

through changes to Provincial Standards.

xvi)  Strengthening the Rehabilitation Requirements of the ARA

One of the recommendations of the Report by The Pembina Institute (Rebalancing the Load,
January 2005) states that “The requirements under the Aggregate Resource Act for the
rehabilitation of pits and quarries should be strengthened. The expansion of existing operations
should only be permitted on the basis of substantial progress on the rehabilitation of the disturbed
area within the existing licensed area (generally no less than 50 % of rehabilitation of the
disturbed area). In the meantime, the enforcement of the existing rehabilitation provisions of the

Act should be significantly strengthened.”

This has been supported by a public request that the ARA be enforced and modified to provide
rehabilitation in an open and accountable manner. Specifically, it was suggested amendments are
required so that the ARA becomes effective in ensuring that rehabilitation actually takes place. It
was felt this would require additional revisions to regulations and policies to support the clear
intention of accomplishing progressive and final rehabilitation of the ARA (Holt, R, and James,
E. 2003).

It was interesting to note that for many of the suggestions noted above, the policy and legislative
framework currently exists to support these initiatives, and in some cases can be implemented

outside the legislative framework.

MNR’s review of the ARA with respect to “rehabilitation of land from which aggregate has been

excavated” (July 2006), determined similar results and concluded:
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. The fundamental principles of the ARA and the specific sections of the Act, provide a solid
foundation for achieving the purpose of carrying our progressive and final rehabilitation of

aggregate sites.

. The ARA has the enforcement tools necessary for aggregate inspectors to ensure that

progressive rehabilitation is carried out in accordance with the ARA.

6.2 Public Education on Rehabilitation
Most contacts felt there was a need to educate the public on rehabilitation efforts for pits and
quarries. However, there was a caution that some forms of education could be detrimental. The
public could see efforts as “green washing” if the industry promotes themselves as excelling at
rehabilitation. The following is a summary of suggestions and ideas as to how to increase public

education.

Suggestions for Increased Public Education

e Open Houses have been used by companies to open their doors and meet with neighbours.
More attention to progressive rehabilitation would be beneficial and these Open Houses could
be used to discuss what has worked and what has been learned in terms of preferred
rehabilitation techniques.

e Use of Citizens Advisory Committees can be effective tools for education, sharing of information
and listening to concerns.

e The Industry, Conservation Authorities, Municipalities, School Boards and TOARC can each
contribute to communicating about successful rehabilitation projects. There are some fine
examples of progressive rehabilitation that should be shared. Conservation Authorities and
others could assist with programming and signage and offer an opportunity to partner in
educational opportunities. Pits offer an opportunity to serve as outdoor classrooms.

e Tours can be an excellent way to educate the public on pit and quarry operations and
rehabilitation. They can provide more information than an Open House, but some respondents
suggested that tours are not always balanced.

e Signage may help educate the community. For instance, if a pit is used sporadically for local

road jobs, a sign could be posted to describe the use of the material and the frequency. The
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6.3

Suggestions for Increased Public Education

public would better understand the reason for pits being left “fallow”.

There needs to be more education on operations and rehabilitation as the two are (or should
be) connected. Education should contribute more to an understanding of rehabilitation. It is
also important to understand what was learned from rehabilitation efforts (e.g. was the end
result different than what was planned, what would be done differently, etc.), so that efforts

can continue to get real gains.

Opportunities for Partnering in Rehabilitation

It was agreed by interviewees that there is an important role for engaging/partnering with the
public and/or groups in rehabilitation. It was generally felt that if people are engaged and
educated about a site, they will want to be involved with its development. Community support
can also assist in obtaining funding for projects. Finally, many respondents noted that the local

community knows the area. With their input, the rehabilitation of each site can be optimized.

It was recognized that some pits and quarries have greater opportunities than others for
partnering. For instance, an agricultural field, returned to agriculture, does not offer as much
potential. However, if the land becomes a part of the community (e.g. recreational pond, or open
space surrounded by residential), then the public might offer some additional perspectives

regarding rehabilitation (e.g. shorelines, access, etc.).

Respondents identified the following types of engagement, and who natural partners/collaborators

in rehabilitation efforts would be.

Suggested Engagement Activities

Developing manuals;
Development of rehabilitation programs for a pit or quarry, or portions of the site;
Rehabilitation tours;

Discussions as to what rehabilitation will entail;
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Suggested Engagement Activities

e Discussion of potential conflicts and ways to remedy them;
e Seed collection and nurseries; and

e  Practical rehabilitation — true and long term (e.g. developing amphibian habitat)

Suggested Partners

e ENGO’s (environmental non-governmental organizations) such as Ducks Unlimited, Nature
Conservancy of Canada, Bird Studies Canada, Tallgrass Ontario, recovery teams for species at
risk, etc.;

e Interested community members, that could include environmental programs, research groups
and birders, as well as more non-traditional groups such as book clubs or road maintenance
groups;

e The Aggregate Forum (a group of ENGO’s and Aggregate Industry representatives);

e  Universities and other research institutions;

e Industry groups (OSSGA, CLRA, TOARC);

° MNR;

e  Municipalities;

e  Conservation Authorities;

e School classrooms;

e  Other provincial ministries (e.g. MMAH staff play a significant role in developing policy to
protect land for extraction, yet they are not as informed about the operating pits and quarries,
including their rehabilitation); and

e Service Clubs (e.g. Boy Scouts). The scouting movement has a long association with many pit

and quarry operators and has contributed to tree planting on many sites every year.

Establishing and maintaining these partners takes time, effort and money, but according to many
contacts interviewed, it must be done in order to build relationships and educate one another on

interests and goals.
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6.4

Identification and Record Keeping of Rehabilitated Pits and Quarries

It is recognized that there is no protocol to identify the location of licenced pits and quarries, once
they have been rehabilitated. As a result, most people are not aware that there are rehabilitated
pits and quarries in their locales. Ironically, this can be viewed as positive feedback to the
producer who completed the rehabilitation. The history of the site, and the pit or quarry itself,

blends into the landscape.

There have been publications documenting the history of the industry such as From Pits to
Playgrounds: Aggregate Extraction and Pit Rehabilitation in Toronto — A Historical Overview

(Yundt and Augaitis, 1992), and these provide important guidance for future generations.

OSSGA has established a series of awards, one of which is the prestigious Bronze Plaque award.
The Bronze Plaque was established in 1975 and is only awarded to sites to recognize outstanding
examples of rehabilitation. These sites demonstrate rehabilitation that is compatible with
surrounding land use, as well as outstanding site design and ongoing property management. The
recognized pits and quarries provide opportunities for wildlife habitat, passive and active
recreation, geological interpretation, botanical research and they showcase important cultural
heritage features (OSSGA, About Aggregates #2). This ongoing historical record is also
important. OSSGA has produced an information brochure on the Bronze Plaque Award and it is
attached as Appendix A.

MNR will surrender a licence when the Inspector is satisfied rehabilitation has occurred in
accordance with the ARA, the regulations, the site plan and the conditions of the licence. This
includes contacting TOARC to ensure that all licence fees have been paid. Policy indicates that
the licensee must submit a request in writing to the MNR and the Aggregate Inspector must
conduct a site inspection with the licensee to confirm that all rehabilitation requirements have
been met. If the rehabilitation work is satisfactory, a Notice of Inspection is completed and kept
in the file, and a letter is sent to the licensee, advising them the MNR accepts the surrender of the

licence.

However, in the review of the 50 surrendered licences, it was apparent that the final
documentation of the site, including contact names and photographs varied from district to

district. MNR policy is clear on the steps to be taken for surrender of a licence relative to
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compliance with the ARA, however, there is no additional requirement for documentation of the
life of the pit or quarry and subsequent rehabilitation, and associated record keeping on a data
base. As the mandate for Pits and Quarries falls under MNR, if they are not keeping track of this
information, no one is. It would be relatively simple for Aggregate Resources Officers to fill out
a form as part of the surrendering process, and have this information added to the data base
established by this study. It was widely recognized by the contacts that there should be an
improved historical record kept of when the site was operated, who operated it, what the material
was used for and how much was extracted, and when it was rehabilitated. Further, there was a
suggestion that it should be publicly available on a database. If the database is not continued for
this purpose, other existing documents could include this information (e.g. MNR Land Use
Policy or District Land Use Guideline mapping, Official Plans, Trail Guides, etc.)

There should be a complete data record from MNR at the time of licence surrender (including the
development of a data collection form on the history of the site) and regular updating of a data
base to historically document the sites that have been rehabilitated. It is imperative that there be a
permanent record keeping of the extractive sites, accessible by the public, otherwise these sites

will disappear, along with the history of their contribution to local communities.

In additional, there should be further discussion as to whether recognition is provided for quality
rehabilitation. This includes signage on properties, awards issued by governments or ENGQO’s,

and publications.

There has been precedent set by other industries that identify with signs either the history of the
site (e.g. retired landfills), or what work is underway (e.g. Ducks Unlimited projects for wetland

construction).

The question was posed to the contacts as to whether or not rehabilitated sites should be
identified. Many did not feel a sign was necessary, but was a potential valid form of education
and good marketing. It is also a form of documentation. Concepts of what the site will eventually
look like could be good promotion and education for new sites. There was recognition that
without proper documentation and identification, the next generation will not know what we have

learned and the history of the sites we have learned from.
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6.5 MNR Recommendations from their 2006 Report
MNR should continue fulfilling the recommendations in their 2006 report including:

Collaborate with key stakeholders and examine in detail the merits of a rehabilitation

incentive system, including the re-introduction of the former rehabilitation security

deposit system.

The existing rehabilitation data does not allow MNR to accurately analyze the

effectiveness and efficiency of the existing management of rehabilitation efforts across the

province. The reports recommend changes to improve the reliability of the data including
recommendations related to:

" more education and training for industry;

" establishing mechanisms for data sharing between TOARC and MNR,;

" the creation of base-line data;

" the use of new technologies (i.e.. GIS technology, satellite imagery) to determine
landscape changes (i.e. disturbed area) within licenced and/or permitted sites and
to track those changes over time. A pilot project will be established for sites within
the GTA, by April 1, 2007;

" the feasibly of developing an electronic filing system for the compliance assessment
reports and improving efficiencies to data management for new licence and permit
applications and existing reporting requirements under the ARA (e.g. production,
rehabilitation) by April 1, 2007; and

. developing mechanisms by April 2007 to improve the accuracy of reported
rehabilitation information including the merits of requiring licensees and
permittees to annually report (i.e. rehabilitation report) on their compliance with
respect to their rehabilitation requirements.

Transparent public reporting plays a key role in driving the transition of companies,

industries, and economies towards the ultimate goals of continuous improvement and

sustainable development. This strategy should also increase industry awareness of their
responsibilities and act as a deterrent to those poorly performing members of the

aggregate industry (MNR, Review of Aggregate Resources Act, 2006).
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6.6 Industry Involvement
In the last year there has been development of a group of Industry members, OSSGA and
ENGO’s working together in positive discussions about aggregate management within the
province of Ontario. These industry and ENGO collaborative discussions are a positive step and
one that would be beneficial to continue to build upon. Certainly many of the recommendations

within this report can be met through this kind of collaboration.
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OSSGA

RECREATIONAL BRONZE PLAQUE WINNERS

Our late Prime Minister, the Right Honourable Pierre Elliot Trudeau, enjoys a dip at the St. Mary'’s

Swimming Quarry, a Bronze Plaque Award (1983) winning site in St. Mary’s, Ontario.

Pits and quarries can be rehabilitated to a variety of

recreational after uses. OSSGA Bronze Plaque

Award winning sites include:

St. Mary’s Swimming Quarry
Hagersville Ball Park

Professor’s Lake, Brampton

Wasaga Sands Golf Community
Meclintyre Creek Estates, Wasaga Beach
Lakeland Estates, Ottawa

Smythe Park, Toronto

These sites combine residential and recreational

uses. Smythe Park, for example, was once a gravel

pit and now features a marshy environment for wild-

life habitat, and facilities for swimming, baseball,

and tennis.

About Aggregates #2

A popular water sports facility, Professor’s Lake,
Brampton, is a rehabilitated pit and a recipient of
the Bronze Plaque Award (1989).
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BRONZE PLAQUE AWARD

FROM PITS TO PLAYGROUNDS

Hagersville Ball Park in Hagersville, Ontario, is a Bronze Plaque winner (1994). This recreational facility
is a good example of a rehabilitated site adjacent to a working site where aggregate extraction continues. A

working pit is in the background of this site.

Bronze Plaque Award winning sites demonstrate:

e Rehabilitation compatible with the surrounding landscape
e OQOutstanding site design and rehabilitation, and

o QOutstanding ongoing site management

The Ontario Stone, Sand &
Gravel Association’s Bronze
Plaque award (formerly the
Aggregate Producers’ Asso-
ciation of Ontario).

The Bronze Plaque (1987) is unveiled at Lakeland Estates,
a recreational and residential development, following aggregate
extraction in the Ottawa area.
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...GOLF COURSES

Fore! Lining up for a shot at East Park
Gardens, a rehabilitated pit and Bronze
Plaque Award winner (1977), in London,
Ontario.

Golf courses are a popular after use for pits and quarries. Examples of
Bronze Plaque Award Winning golf courses include:

e  FEast Park Gardens, London

e Oaks Golf Course, London

e  Orchard View Golf Course, Leamington

e  Peninsula Lakes Golf Club, Fonthill

e Wasaga Sands, Wasaga Beach

Careful design and soil resources management are required to create a

quality golf course from a pit or quarry.

This aerial photograph shows the
beginnings of the development of the
Peninsula Lakes Golf Club, a Bronze
Plaque (1986) site in Fonthill,
Ontario. Extraction continues to the
south.
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BRONZE PLAQUE AWARD

Bronze Plaque Award winning sites such
as the Royal Botanical Gardens in Ham-
ilton, Erindale College (University of
Toronto) in Mississauga, the University
of Guelph Arboretum in Guelph, and the
Don Valley Brick Works Park in Toronto
are all excellent educational resources to
their host communities.

These rehabilitated pits and quarries
provide opportunities for wildlife habi-
tat, passive recreation, geological inter-
pretation, botanical research and show-
case important cultural heritage features.

<

A rehabilitated pit in the University of Guelph Arboretum provides
research opportunities for students (Bronze Plaque, 1996).

— —

The Don Valley Brick Works Park received a
« AP AR L, Bronze Plaque in 2000 to commemorate the

: ) origins of this site as a quarry and its
transformation into an outstanding natural
environment and cultural heritage park for the
citizens of the Greater Toronto Region. The
quarry face in the background is considered an
internationally  significant geologic ~site by
geologists around the world.

Erindale College today is a buzzing community campus
Mississauga (Circa: 1955). (Bronze Plaque, 1980).
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BRONZE PLAQUE AWARD WINNING SITES

NAME OF SITE

Royal Botanical Gardens, Hamilton
East Park Gardens, London
Smythe Park, Toronto
Erindale College, University of Toronto, Mississauga
St. Mary’s Swimming Quarry, St. Mary’s
Orchard View Golf Course, Leamington
Peninsula Lakes Golf Club, Fonthill
Lakeland Estates, Ottawa
Professor’s Lake, Brampton
Hagersville Ball Park, Hagersville
Oaks Golf Course, London
University of Guelph Arboretum, Guelph
Wasaga Sands Golf Community &

Maclntyre Creek Estates, Wasaga Beach
Don Valley Brick Works Park, Toronto
Glen Major Management Tract, Uxbridge
Wainfleet Wetlands Conservation Area, Niagara

Kerncliff Park, Burlington

SITE USE YEAR
Botanical Gardens 1976
Golf Course 1977
Recreation 1977
Education/Recreation 1980
Swimming 1983
Golf Course 1984
Golf Course 1986
Recreation/Residential 1987
Water Sports/Residential 1989
Baseball Park 1994
Golf Course 1995
Education/Research 1996
Recreation/Residential 1998
Natural Environment/Cultural Heritage/Interpretive 2000
Natural Environment/Recreation 2003
Natural Environment/Education/Recreation 2004
Recreation 2005

Visit a Bronze Plaque site near you and see what the aggregate industry is doing
to give back to their communities!

Also available in the "About Aggregates” series:

Aggregates and the Law

Bronze Plaque Award Program
Rehabilitation of Pits and Quarries
Being a Good Neighbour

Importance of Aggregates

Geology and Aggregate Extraction
Controlled Blasting at Quarries
Groundwater in the Aggregate Industry
Management of Abandoned Aggregate
Properties Program (MAAP)

LOoONOUAWNE

About Aggregates #2

iy
®®® OSSGA

ONTARIO STONE, SAND
& GRAVEL ASSOCIATION

365 Brunel Road, Unit 2

Mississauga, ON L4Z 175

T: (905) 507-0711 F: (905) 507-0717
WWww.ontariossga.com




CHAPTER 4
SAROS PAPER 6 REHABILITATION
TASK 1 - AREVIEW OF PROGRESSIVE REHABILITATION
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1.0

2.0

INTRODUCTION

The objective of Task 1 was to conduct a ‘review of selected sites in existing licences for
effectiveness of rehabilitation in the context of site specific, healthy ecosystem and healthy
community objectives.” This provides a rare opportunity to understand what kind of rehabilitation,

and how much is ongoing in a small sample group.

BACKGROUND
A total of 50 sites were selected in a blind-random fashion by the SAROS Advisory Committee

out of a list of all licenced sites in southern Ontario. Advisory Committee members were

instructed to select ten sites from a total of five geographic zones including:

Niagara Escarpment Plan Area;

Oak Ridges Moraine Conservation Plan Area;
Greenbelt Plan Area;

Eastern Ontario (Area 6) (East); and
Southwestern Ontario (Area 1) (West).

o &~ Do

These sites were all assigned an identification number (101-150) and mapped (Figure 1).
Preliminary research to gain a better understanding of the site characteristics included a review of

individual Compliance Assessment Reports (CARS), site plans, and aerial photography.

These data were then integrated into a database and used as the basis for planning the field
assessments, including clustering visits to both Task 1 and 2 sites to maximize efficiencies.
Those sites where the CARs indicated that some level of rehabilitation had taken place were
automatically included as part of the field assessments. For those sites where the CARs indicated
that no progressive rehabilitation had taken place, confirmatory phone calls with site
operators/owners were carried out to validate reported rehabilitation status. Any sites where site
operators/owners indicated that any level of progressive rehabilitation had taken place were then

added to the list for field assessments.
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Figure 1 — Distribution of Task 1 Sites
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All field staff were assigned temporary ‘Aggregate Site Inspector Status’ by MNR to help
facilitate access to the sites. Furthermore, for the most part phone calls were conducted
approximately one week prior to proposed field visits for those identified as having some level of
rehabilitation to notify site operators/owners and to answer any questions about the initiative.
Field staff were instructed to contact operators/owners upon arrival at the sites to ensure full
compliance with on-site safety protocol and also to confirm permission to access the site. In most
cases, site operators/owners were responsive to the SAROS initiative and met the field staff on-

site to highlight the rehabilitated portions of the site and to answer any questions.

2.1  Creation of the Database
All of the data collected, including photographs, were entered into the study database to facilitate
the analysis. The database may be used in the future to continue to capture information at the
time of licence surrender, and to facilitate additional research.
2.2  Field Assessment Protocol
Field assessments of the Task 1 sites for which any level of progressive rehabilitation had been
confirmed were conducted between July 6" and August 14", 2009 by Skelton Brumwell and
Associates Inc. and Savanta Inc. staff. The following field assessment sheets were drafted and
reviewed by MNR, with much of the gathered data focused on determining the extent to which
Task 1 sites are achieving (or might achieve) site-specific healthy community or healthy
ecosystem attributes (Appendix A):
1. Background Data;
2. Site Survey: General,
3. Owner/Operator Interview;
4. End Land Use
1. Natural Heritage/Open Space;
2 Recreation;
3. Agriculture; and
4 Commercial/Industrial/Residential Development.
Four end land use categories were used for the purposes of the field assessments: natural
heritage/open space; recreation; agriculture; and commercial/industrial/residential development.
SAROS Paper 6 Rehabilitation Chapter 4-3 Savanta/Skelton, Brumwell
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3.0

The approach to rehabilitation determined which of the following ‘end land use’ assessment
sheets were completed by field staff on-site. Efforts were made to complete site operator/owner
interviews on-site, although in some cases interviews were carried out by phone with a small
number being incomplete due to difficulties in obtaining the information from the site

OWﬂGI’/OpGI’&tOI’S.

TASK 1 SITES: ASSESSMENT RESULTS

It was confirmed through review of the CAR’s and field investigation that 29 sites were
undergoing progressive rehabilitation, 20 had not initiated progressive rehabilitation, and 1 site
denied access so it could not be assessed. Field assessments for a total of 33 sites were
undertaken to confirm the quantity and quality of rehabilitation. Rehabilitation was defined,
consistent with S.1 (1) of the ARA as it relates to ‘progressive rehabilitation®, *final
rehabilitation’, and ‘rehabilitate’. Particular emphasis was given to the definition of ‘progressive
rehabilitation” in terms of ensuring that rehabilitation is ‘done sequentially, within a reasonable
time, in accordance with this Act, the regulations, the site plan, and the conditions of the licence

or permit during that period that aggregate is being extracted...’.

Of the total of 50 sites, 16 are quarries and the remaining 35 are pits (one site was found to have
both a pit and a quarry). Rehabilitation has not been initiated on 8 quarries and 12 pits, with one
site not allowing access so it was unclear as to whether rehabilitation had been initiated. Given
the relatively small sample size, caution must be exercised in drawing any definitive conclusions;

however, some generalizations are offered in the discussion that follows.

Four end land use categories were used as part of the site assessments: (1) natural heritage/open
space; (2) agriculture; (3) recreation; and, (4) commercial/industrial/residential development. It
should be noted that in many cases those sites being rehabilitated to ‘open space’ had not yet
determined a final end land use.
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Figure 2 provides a breakdown of the end land uses of the 50 sites assessed as part of Task 1:

Figure 2 — End Land Uses

29 ® Natural Heritage/Open Space (48%)
(]
| Agriculture (8%)
M Recreation {2%)

H Development {0%)

B No Rehabilitation {40%)

m Access Refused (2%)

8%

3.1  Natural Heritage/Open Space
For the natural heritage/open space field assessments, the Ecological Land Classification protocol
was followed (Lee et al 1998). Soil samples were also taken at these sites for specialized analysis
by the lab at the University of British Columbia, led by Dr. John Klironomos (formerly
University of Guelph).

A total of 24 sites, of which 6 are quarries and 18 are pits, were found to be undertaking
progressive rehabilitation with the end land use of natural heritage/open space. While in some
cases, the end land use of natural heritage is clearly defined, for those sites being rehabilitated to

open space, the end land use is sometimes still to be determined.
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3.1.1 Progressive Rehabilitation
All of the sites undertaking progressive rehabilitation to natural heritage/open space were found
to be following the general approaches outlined in the rehabilitation plan, with the most common
being ‘grading and seeding’. The majority of the seed mixes were determined to be widely
available commercial seed mixes. Only five sites were found to be incorporating the planting of

trees and shrubs as part of the rehabilitation plan (Table 1).

Table 1 Natural Heritage/Open Space: Approaches to Rehabilitation

Site Above or Below Water Progressive Adjacent Natural Adherence to
ID Pit or Quarry Rehabilitation Heritage Feature(s) Rehabilitation
Plan
101  Above - and Below - Grading, Seeding No Yes
Water Pit
103 Above — Water Pit Grading, Seeding Yes Yes
110  Below — Water Pit Grading, Seeding Yes Yes
111 Below — Water Quarry  Grading, Seeding Yes Yes
115 Below — Water Pit Grading, Yes Yes
Seeding, Planting
116  Above — Water Pit Grading, Seeding Yes Yes
117 Above- and Below- Grading® Yes Yes
Water Pit
120  Below — Water Quarry  Grading, Yes Yes
Seeding, Planting
121  Below — Water Quarry  Grading, Yes Yes
Seeding, Planting
123 Above — Water Pit Grading, Seeding Yes Yes
125  Above - Water Quarry  Grading, Seeding No Yes
129  Above — Water Pit Grading, Seeding Yes Yes
130  Above — Water Pit Grading, Seeding Yes Yes
131  Above — Water Pit Grading, Seeding No Yes
132 Above — Water Pit Grading, Seeding Yes Yes
133  Below — Water Pit Grading, Yes Yes
Seeding, Planting
134  Above — Water Pit Grading, Seeding Yes Yes
135  Above — Water Pit Grading, Seeding Yes Yes
137 Above — Water Pit Grading, Seeding Yes Yes
139  Below - Water Quarry  Grading, Yes Yes
Seeding, Planting
140  Above — Water Quarry Grading, Seeding Yes Yes
141 Above — Water Pit Grading, Seeding No Yes
144  Above — Water Pit Grading, Seeding Yes Yes
146 Above — Water Pit Grading, Seeding No Yes

! Seeding and clustered plantings proposed for Fall 2009 and Spring 2010
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The only sites that specifically stated that natural heritage was the targeted final land use are:
Sites 115, 117, 120, 121, and 140. The following are summary of the approaches to

rehabilitation being adopted at those sites:

Site 115 has planted a range of woody species including: Red Pine, White Pine, White Spruce,
Staghorn sumac, Black Walnut, Carolina Poplar, Red Oak, and Black Locust. With the exception
of Carolina Poplar, these species are all native to Ontario. The topsoil is generally being applied
immediately to areas under progressive rehabilitation to avoid double handling and also

stockpiling. The ponds have been stocked with native fish species including large-mouth bass.

Site 117 is in the early stages of progressive rehabilitation such that only grading and seeding had
been completed at the time of the assessment. However, the intent is to seed in the fall 2009 and
then to plant with a range of native woody trees and shrubs beginning in Spring 2010, clustered
to allow for a range of habitat types including some open areas that will succeed overtime to a
forested landscape. This approach will also ensure full integration with the adjacent licence, and

also with the surrounding landscape, including a provincially significant wetland.

Site 120 is experimenting with ‘pit and mound’ restoration to maximize diversity in
microtopography and to create some seasonally inundated habitat features. Stones are being used
across the site to further diversify the habitat, including the creation of hibernacula. A range of
native species including: white cedar, white spruce, white pine, red oak, red osier dogwood, white
birch, yellow birch, sugar maple, and alternate-leaved dogwood have been planted on the site.
While earlier rehabilitation efforts used a more standard seed mix, attempts are now being made

to use seed mixes with a greater range of species including native species.

Site 121 is planting a range of native trees and shrubs including: white pine, poplar, white spruce,
eastern white cedar, silver maple, sugar maple, red oak, chinquapin oak, red osier dogwood, grey
dogwood, highbush cranberry, and sumac. Monitoring at this site has confirmed the use of the

new habitat by a range of wildlife including insects, amphibians, birds and various mammals.

Site 140 is in the early stages of progressive rehabilitation; however, the ultimate objective is to
undertake the comprehensive rehabilitation of several adjoining licences with the end land use

being natural heritage. This approach is discussed in greater detail in Task 5.
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3.1.2

Vegetation Communities

Floristic inventories were conducted at all 24 sites, and a list of species by individual site is

provided in Appendix B. A total of 271 plant species were recorded across the 24 sites, of which

76 (or 28%) are non-native and invasive. While it is not possible to determine which of these

species were introduced through the seeding and which ones arrived passively to the site, some

such as timothy, Kentucky bluegrass, bird’s foot trefoil, field fescue, orchard grass, white sweet

clover, red clover, tufted vetch, and trailing crown vetch are typically associated with commercial

seed mixes. Table 2 provides a summary of the top 20 most abundant species encountered across

the sites being rehabilitated to natural heritage/open space, with 75% of these species being non-

native.

Table 2 - Top 20 Most Abundant Species: Natural Heritage/Open Space

Species Non- Number
Code Scientific Name Common Name Native of Sites
DAUCARO | Daucus carota wild carrot Yes 23
MELALBA | Melilotus alba sweet white clover Yes 21
VICCRAC | Viccia cracca tufted vetch Yes 20
ASCSYRI | Asclepia syriaca common milkweed No 19
TRIPRAT | Trifolium pratense red clover Yes 18
Chrysanthemum ox-eye daisy Yes
CHRLEUC | leucanthemum 17
LOTCORN | Lotus corniculatus bird’s foot trefoil Yes 17
POAPRPR | Poa pratensis ssp. pratensis | Kentucky blue grass Yes 17
TAROFFI | Taraxacum officinale common dandelion Yes 16
PHLPRAT | Phleum pratense timothy Yes 16
MEDLUPU | Medicago lupulina black medic Yes 16
ERISTRI | Erigeron strigosus lesser daisy fleabane No 15
VERTHAP | Verbascum thapsus common mullein Yes 15
AMBARTE Ambrosia artemisifolia common ragweed No 15
POACOMP Poa compressa Canada blue grass No 15
Solidago altissima var. tall goldenrod No
SOLALAL | altissima 14
BROININ | Bromus inermis ssp. inermis | smooth brome Yes 14
ECHVULG | Echium vulgare blueweed Yes 14
SILVULG | Silene vulgaris catchfly Yes 13
ELYREPE | Elymus repens quack grass Yes 13

The individual floristic species’ makeup found across the Task 1 sites is reflected in the

distribution of vegetation communities across the sites with the most common one being cultural

meadow (CUM1-1) or old-field.

In fact, this vegetation community was recorded at 22 sites
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3.1.3

(Figure 3). Other vegetation communities encountered across the sites includ

e: CUP (cultural

plantation); CUT (cultural thicket); CUW (cultural woodland); FOD (deciduous forest); and,

MAM (meadow marsh), with a full list of vegetation communities by individua

Appendix C.

Figure 3 — Vegetation Communities
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Wildlife Observations

Incidental observations of wildlife were carried out as part of the assessmen

ts of sites being

rehabilitated to natural heritage/open space (Figure 4). Sedge wren and upland sandpiper are

noteworthy observations at Sites 115 and 110, respectively. Upland sandpiper is a grassland

species that has declined significantly in much of its range due to habitat loss
While it is not formally designated in Ontario, its probability of observation in
declined by 37% since the first breeding bird atlas (1981-85) (Cadman et al 2007

and degradation.

the province has

)-

Although sedge wren does have a broad range in Ontario and it is not formally designated, it does

not tend to be found in large numbers at any one location and it is quite susceptible to habitat loss
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and degradation. The habitat for the sedge wren is typically wet sedge meadows, often with
scattered shrubs; habitats that are not themselves very common. Sedge wrens tend to have low
site fidelity, moving from one site to another for reasons likely related to water levels, although

they may reoccur at sites even years apart (Cadman et al 2007).

Finally, bank swallows were observed at several sites and this species has been identified as one
of three priority ‘aerial insectivores’ (i.e. eat insects while flying) in southern Ontario under the
Ontario Landbird Conservation Plan: Lower Great Lakes/St. Lawrence Plain (Ontario Partners in

Flight 2005).

Figure 4 — Incidental Observations of Wildlife Species
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3.1.4  Soil Analysis
At 29 sites soil samples were collected from areas that had been graded and in most cases seeded
(see Table 1) and sent to the lab of Dr. John Klironomos (UBC) for food web analysis, and levels
of both pH and % organic matter. It was later determined that 5 of the sites were being
rehabilitated to recreation and agriculture, and one site had only initiated grading in a small
portion of the site. The focus of the soil analysis was to gain a better understanding of the soils

relative to rehabilitation to open space/natural heritage end land uses.

The composition of the soil food web is a good indicator of soil quality. There are two main
energy channels within the food web — (i) the bacterial channel and (ii) the fungal channel.
Bacteria and fungi are groups of highly diverse microorganisms that are largely responsible for
decomposition, and thus responsible for recycling dead organic materials and for the
development of the soil ecosystem. The ratio of bacteria to fungi (B:F) in the soil is a particularly
good indicator. Bacteria are smaller organisms that grow and reproduce very quickly, particularly
in wet environments. They are more effective at utilizing simple sugars and inorganic nitrogen. In
contrast, fungi are relatively larger, grow slower, and are more effective at utilizing complex
carbohydrates (cellulose and lignin) and organic nitrogen. They are tolerant of very dry
environments. Thus soils with high B:F ratios typically have faster, more open nutrient cycles
and promote plants with fast growth rates (such as weedy herbaceous plants). Soils with low B:F
ratios typically have slower, more closed nutrient cycles and promote slower-growing plants
(such as woody perennials).

Bacterial and fungal abundance in the soils were measured and the abundance of other organisms
associated with the bacterial and fungal food chains was extracted and measured (see below for
specific groups of organisms).

A) BACTERIAL FOOD CHAIN

BACTERIA
L

Bacterial feeding nematodes
|

Predatory nematades
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Fungal feeding nematodes
r ]
Funel 9 Collembola =» Predatory mites
]

Fungal feeding nematodes
¥

Predatory nematodes

All abundance data was also analyzed using the food web model by De Ruiter et al. (1994) to
determine the relative rate of nutrient cycling in the soil. Across the sites B:F (bacterial: fungal)
ratios were found to range from 0.65 — 13.7, with 91% of sites containing a higher abundance of
bacteria than fungi. By far, the soils at these sites are bacterial dominated. Furthermore the
foodweb analyses showed nutrient cycling that was predominantly fast and open, requiring new
inputs on a regular basis. Overall these results indicate that weedy plants are most likely to be
successful at those sites (and will continue to be so), unless something is done to increase the
fungal energy channel in the soils (such as adding soil amendments (e.g. wood mulch) that are
low in available nutrients and high in carbon to nitrogen (C:N) ratios, as discussed in greater
detail in Chapter 6.

The soil was further analyzed for the abundance of arbuscular mycorrhizal fungi (AMF), a group
of mutualistic symbiotic fungi, that are important for the establishment, growth, reproduction,
and survival of most native plants (alien invasive plants do not require this symbiosis to any great
degree). AMF abundance ranged from 8-90 (on a possible range of 0-100), with only 17% of
samples containing a score >50. This indicates a very disturbed mycorrhizal fungal network in
these soils overall, and as a result it is unlikely that these developing ecosystems will easily
support plants that are highly mycorrhizal dependent (including most plants found in late
successional systems, plants that are rare and endangered, and also most native woody perennial
species in North American temperate ecosystems). The composition and diversity of the AMF
community was not analysed, but it is very likely that many fungal taxa are missing from those
sites, considering their degraded state. Amendment with AMF inoculation may be recommended
to help support plants that are more mycorrhizal dependent. All plants listed in Table 2 (Section

3.1.2) have a low requirement for mycorrhizas, so it is not surprising that they are so abundant.
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The range in pH across the sites was found to be 5.7 - 7.8, which is considered quite high and will
promote a bacterial dominated system. In general, fungi tend to prefer a lower pH. The %
organic matter content ranged from 0.8 - 4% across the sites which is quite low, and compares
with mature grasslands and forests that typically range from 4% - 10%. Management strategies
that would increase the organic matter content would go a long way towards promoting the
appropriate fungal dominated soil required for desirable plants to grow (e.g wood mulch), as

discussed in greater detail in Chapter 6.

3.1.5 Adjacent Land Uses
Almost 80% of the sites being rehabilitated to natural heritage/open space have some type of
natural heritage feature in the surrounding landscape (Table 1). As such, there is a “surrounding
seed source’ that may overtime contribute to the recovery of these sites to natural habitat. In
particular, sites 115, 117, 120, 121, and 140 may benefit from nearby natural heritage features in
that they are being actively rehabilitated to natural heritage end land uses. It should be noted that
because no surveys were undertaken in the surrounding lands, the species’ makeup, hence the
seed source, is not known. As noted in Chapters 6,7 and 9, while the surrounding vegetation is
important, different site-specific environmental conditions will filter the regional species’ pool
enabling only a specific subset of species to establish themselves. For examples, as noted in
Section 3.1.4, limitations in the soil fungal diversity will likely affect the full recovery of most of
the Task 1 sites to certain habitats and associated complements of native species without

additional intervention.

The potential rehabilitation of the Task 1 sites to natural heritage features will, in turn, contribute
to overall natural cover and connectivity at the landscape scale. As discussed in greater detail in
Chapters 6, 7, and 9, biodiversity at the landscape scale is almost as important a determinant of

the long-term health of the ecosystem as the local species’ makeup.

3.2  Agriculture
Four sites are being rehabilitated to agricultural land uses — Sites 102, 105, 107, and 128.

Site 102 is surrounded by agricultural lands, so rehabilitation to this end land use allows for full
integration with the surrounding landscape. The pre-extraction soils were classified by the

Canada Land Inventory Soil Capability for Agriculture as Class 3T with the limiting factor being
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3.3

3.4

4.0

topography, and it is expected that the rehabilitation will result in soils of Class 2 or better

because of the improvement in topography (Proctor & Redfern Ltd, 1997).

Site 105 is surrounded by agricultural lands, so rehabilitation to this land use allows for seamless

integration into the surrounding landscape.

Site 107 is surrounded by a combination of agricultural, light industrial, and recreational
(golfcourse), but is generally compatible with the broader surrounding land uses. Both ripping

and stone picking were undertaken at this site.

Site 128 is found on the Niagara Escarpment, within the Protected Countryside of the Greenbelt,
and also within the Growth Plan for the Greater Golden Horseshoe. The surrounding lands are
predominantly agricultural, so this end land use is compatible with the prevailing policies.
Consistent with the science recommendations (see Chapter 6), a seed mix of mostly legumes has
been applied to this site and left for several years prior to full rehabilitation of the site to

vineyards.

Recreation

Site 114 is being rehabilitated to a public golf course, which required an amendment to the site
plan that originally called for an agricultural end use. The site is in the early stages of
rehabilitation and at this point has only been seeded. This site is located in the Oak Ridges

Moraine Conservation Plan — Countryside designation, which allows for this land use.

Commercial/Industrial/Residential Development

No sites were being rehabilitated to commercial, industrial, or residential land uses.

HEALTHY ECOSYSTEM AND HEALTHY COMMUNITIES

A more detailed discussion related to both ‘healthy ecosystems’ and ‘healthy communities’ is
provided in Chapter 7; however, it is possible to correlate some of the findings of the Task 1 site
assessments to these concepts. It is important to note that the Task 1 sites are under progressive

rehabilitation and are generally early in their development, such that the contributions to both
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4.1

site-specific and broader landscape ‘healthy community’ and ‘healthy ecosystem’ objectives are

expected to develop over time.

Healthy Communities

Attributes of healthy communities include a “diverse and vital economy’ and ‘adequate access to
income, safety, work, and recreation for all’ (OHCC 2009). A number of the Task 1 sites
contribute both directly and indirectly to the local economy in several ways including direct

employment, but also by both financial and in-kind contributions.

For example, the owners of Sites 110 and 115 hold Open Houses to the public and for more
specific groups such as boyscouts and schools, in addition to sponsoring various local sports
teams. The Bruce Trail passes through inactive parts of Site 120, thereby contributing directly to
fostering healthy and active lifestyles. An annual tree planting event is held at Site 121 during
Earth Week. The site owners have also created a display board to educate individuals about the

objectives of their rehabilitation. (See Figure 5)

Figure 5 — Site 121: Display Board

s avaristy Abtedgnéin i along he souther

standard at the time was 13 of wildlifo, " i a hre s Al c ‘quarry y
‘walls of the quarry so that they were waterfowl, and wading birds. The - Halton. Thanks to the part w
‘completely covered. irregular shoreline Increases interaction - the BTA, a similar length of side trails
ol field The next step Is to extend the trails
btk . into the completed areas of the quarry
over the next few years.

tsland hakitat “Young forest

The extent to which the Task 1 sites may contribute to healthy communities will only be realised

over time. Some of the sites such as Site 114, a golf course, will be open to the public and will
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contribute in terms of fostering healthier and active lifestyles through the provision of

recreational open space.

Healthy Ecosystems

A number of the Task 1 sites have initiated progressive rehabilitation and are developing along a
path that will contribute to the attributes associated with “healthy ecosystems’, in part because of
the techniques implemented at the outset (e.g. the use of species that occur in the reference
ecosystem, indigenous species, and suitable integration into the surrounding landscape).
Specific examples include: Sites 115, 117, 120, 121, and 140 (discussed in greater detail in
Section 3.1.1; Figure 6). In general these sites are examples of efforts working towards
maximizing habitat diversity, using native species, and maximizing connectivity and integrating
with surrounding natural heritage features. Notwithstanding these efforts, as noted in Section
3.1.4, and discussed further in Chapter 6, additional amendments and research may be necessary
to ensure achievement of full rehabilitation of these systems to fully-functioning natural heritage

features.

It should be noted that the prevailing approach to rehabilitation of the Task 1 sites using grading
and seeding, solely, and without follow-up plantings of native species and potentially soil
amendments, will do little to achieve either site-specific or landscape level objectives related to
‘healthy ecosystems’, and this is discussed in greater detail in Chapter 6. Additional measures
including specific research aimed at addressing knowledge gaps, such as soil remediation
measures, are likely necessary to achieve full and comprehensive site rehabilitation. Browning
and Tan (2002) also determined that the traditional techniques of spreading overburden, grading,
and seeding with a non-native seed mix only makes a difference in the short-term, and

recommended that this approach be discontinued.
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Figure 6 — Site 120: Progressive Rehabilitation

5.0 CONCLUSIONS AND RECOMMENDATIONS

The Task 1 sites that have initiated progressive rehabilitation are generally fulfilling the
requirements of the rehabilitation plans; however, as discussed in greater detail in Chapter 6,
there are opportunities to improve some of these techniques and approaches in order to better
achieve certain end use objectives and to optimize contributions to healthy communities and
healthy ecosystems.

Progressive rehabilitation has not been initiated at twenty (40%) of the random sample of 50
sites. It is important to note that it was not within the scope of this study to investigate the
reasons why progressive rehabilitation had not been initiated, nor to assess compliance issues.
Chapter 6 of this report discusses progressive rehabilitation in general, the differences between
pits and quarries, and introduces the operational logistics that dictate when and where progressive
rehabilitation can occur.
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Twelve of these sites (60%) are found in the East and West geographic zones (Figure 1). From
some more qualitative observations and review of data collected, there seems to be a further
pattern that suggests that more advanced and complex rehabilitation is being performed by mid to
large sized producers and less so by the smaller site operators/owners. This is consistent with

some of the public perceptions outlined in Chapter 3.

This points towards topics that merit further discussion, such as the economics associated with
traditional rehabilitation approaches and a potential increased role for outreach and education
related to progressive rehabilitation. A number of the interviewed producers expressed some
frustration about the lack of information and guidance concerning approaches to rehabilitation,

and also access to suitable native seed mixes.

The following are summary recommendations emerging from the assessment of those sites under

progressive rehabilitation:

1. Forty percent of the sample sites have not initiated progressive rehabilitation. It was
beyond the scope of this study to assess whether there is an opportunity to initiate
rehabilitation on these sites. Therefore, it is recommended that the Aggregate Resources
Officer meet with these operators to determine what, if any opportunities exist to
commence progressive rehabilitation.

2. It was evident through the field visits with operators that many are lacking information on
how to initiate and develop quality rehabilitation programs for their properties. As an
immediate step, MNR should forward all available information on rehabilitation to all
licensees (e.g. existing MNR papers/newsletters, MNR publications and other references
within this report).

3. As recommended in other sections of this report, it would be useful to have a
Rehabilitation Specialist within MNR Aggregates and Petroleum Section who could
coordinate these activities as well as other needed rehabilitation initiatives.

4. The results of the floristic inventories at the 24 sites under rehabilitation to natural
heritage/open space indicate the presence of a high number of non-native and in many
cases invasive species. This combined with the site operator/owner interviews suggest
that there is a heavy reliance on the use of commercial seed mixes in the approaches to
rehabilitation of aggregate sites. There is a need for additional guidance, outreach and
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education to ensure that more appropriate native seed mixes are used, and also that there
are readily available supplies of suitable seed mixes. Associated with this is a need for
applied research into the types and sequencing of native seed mixes to maximize
successful rehabilitation to natural heritage/open space land uses.

5. The prevailing approach of limiting rehabilitation to grading and seeding at sites, in the
absence of follow-up plantings with native species (and potentially soil amendments) will
not contribute to successful achievement of ‘healthy ecosystems’ in the longer term. It is
recommended that operators be educated and encouraged to put their money and efforts
into more effective rehabilitation (e.g. variable grading, native seed mixes, diversity of
native species, etc).

6. The incidental observations of wildlife suggest revealed that some of these sites provide
habitat for a certain number of species that are relatively rare or at some level of decline
in the province. There appear to be opportunities and an interest with some producers to
create a greater diversity of habitat that will maximize benefits to wildlife; however,
greater outreach and education and technical guidance is required.

7. The results of the soil sample analysis indicated that they are bacterial-dominated and that
nutrient cycling is fast and open. Applied research aimed at soil amendments to increase

carbon:nitrogen ratios, organic matter, and overall fungal diversity is recommended.
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SAROS Paper No. 6 - REHABILITATION

Ta'si_li(fgl gnd 2 A ‘Background Data

ﬁte Number

Site Name e.g. Smith Pit

Owners Name

Address

Telephdhe

email address

Permission for Access

Location

County/Region

Township/City

Street Address

Geogra pith' ?6wnship

Lot

Concession

Geoloéi//Physiography (if
known)

|

Historic data (Source)

Licence Reference #

l')aitie 7oif‘SAurrender

Pit or Quarry
ARA Site Plan

Licenced Area ha
e.g. 40 (ARA Site Plan)

Area to be extracted ha %

Rehabilitated Area ha |

CAR Report e.g 2007, 2008
(owner) ]
Photos e.g. 4 X 6 Prints
(OSSGA)

Air Photos e.g. 1971(MNR)

Written description  e.g.
(OSSGA awards)
Maps e.g. OP Schedule
(County)

Development Plans
e.g. Plan of Sub'n (Twp)

Task 1 and 2 Background Data
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Task 1 and 2 ) WBackgroundiData
Site Number |

Other Informatiah

Applicable Plannririrg Policy

e.g. ORM, NEC I | -
Other ’

e.g. Articles o

Integration of Existing Road |

Integration of Unopened \
Road Allowance o]
Integration with adjacent pit
[above water table ‘
Integration with adjecent pit |
below water table |
Comprehensive
Rehabilitation Plan |

Task 1 and 2 Background Data
Sheet 20f2 10/03/2010
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?éSk l1and 2
Site Number

General Site Survey Sheet

Site Name e. g. Smith Pit

Date

Surveyor

Total Site Area (ha)

Observed Rehabilitated Area ha

Area of backslopes (ha)

Area of Pit Floor (ha)

E(lstmg Land Use e.g. Residential
subdivision/ golf course/
agricultural/ private open space

Buildings

Access e.g. Private road

Visibility e.g. Visible to the public to
the north

Vegetation e.g.
Naturalized/manicured,
varied/uniform

Topography e.g. Faces/f/bbf are
Flat/sloped/varied

Béécrir;tii-(i)n of Pit/Quarry Water
Features e.g. Size, naturalized,
stable shorelines

Task 1 and 2 General Site
Survey Sheet
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Task 1 and 2

‘General Site Survey Sheet

Site Number

a:scripti'c;h of Natural Water
Features e.g. Watercourse, pond

Adjaceht Land Uses - General
e.g.rural/urban/forested

North

Soufh

East

West

Photos taken e.g. Adjdcent propertfyr
from north west corner of site

Comments e.g. Integrat-i'oh with

features, etc.

adjacent land uses, natural heritage |

Task 1 and 2 General Site
Survey Sheet

20f 2

10/03/2010
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Task 1and 2

Owner/Operator Interview

Site Number

Interviewer 1

B(A/ner/Operator ‘

Address

If different from Background Data Sheet

?élephone 7

If different from Background Data Sheet

email |

If different from Background Data Sheet

,&bove/Below Water Table ‘

ng of Pit_/Quarry ‘ i

'I“Depth of extraction m

Fehabilitated Area Hai ‘

Baiterof rehabilitation

S |

?ype of rehabilitation ‘

» Rippihg\

' Grading‘

|

Seeding

. 7Topsoii\

Fertili>zeir‘

Tree Planting

Final or progressive (in \
specific area)

Other.

Aim of rehabilitation ‘

Agricultural|

Task 1 and 2 Owner/Operator

Interview Sheet

1of5

10/03/2010




Recreational (golfcourse
etc)

| Natural Heritage (describe)

Other

General condition of
rehabilitation (if complete in |
an area) i

Approx Survival Rate
(%)

7 Approx Percent reforested

Planting distance/density.

40

Erosion

5

Source of planted materials

MNR
|

Private Nursery

Conservation Authority‘

On-site transplantation
(specify from where )

Other|

Type of plant stock

|

Barerootl

|

Container

' Balled and burIappéEl

Seedling‘

Seedg
|

Task 1 and 2 Owner/Operator
Interview Sheet

20f5

10/03/2010



Plugs.

Other

List of species

Trees

Shrubsj

Herbaceous|

Agricultural

|
|

Type of crop,

Previous years crop and crop|
yield‘

Site Preparé'tion “

Overburden replaced'
_ (source)

Depth of overburden

Topsdil replac&i (source) ‘

vagr;gth of time that to;gb?l‘
was stored|

B |
Depth of topsoil m

2 |

Use of pond fines or plant
byproducts|

'Amendments added |
(fertilizer, organic material)

|

Gradedj

Equi;i)Ament used.

|

Blanting techniques ‘

‘Mechanical (hired; |
staff; other) 1

Task 1 and 2 Owner/Operator
Interview Sheet
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Tree/shrub planting

Manual (hired; |
staff; other)

Seeding

Tree/shrdbmpla nting

Hyd roseéding (hired;
staff; other)

Hydrogebiogy

Depth of water table relative
to rehabilitation

Source of any surface water|
on-site

Maintenance Program

Personnel (hired;
contract; staff)

Description

pruning; watering; mowing; |
staking, equipment;

mulching; cocomats, etc) |

(fertilizer; ] :

Rehabilitation Monioring

Recor&s of rehabilitation to-
date

On-site monitoring

Applications for awards or|
awards received

Press articles regarding
rehabiltiation

Conferences, workshop
presentations re:

Socio-economic/cultural

7 (5pen houses or other t;)‘
engage community|

Task 1 and 2 Owner/Operator
Interview Sheet

4 of 5

10/03/2010




Access to public allowed |
(e.g. tours)

Corporate donations, event
sponsorships, etc|

Proximity to adjacent
communities|

Size of operation (scale |
house, lunch room, etc)

Number of employees (f/t vs ‘

| Y LA

" Longevity of employment|

1

Average commute distance
for employees

Task 1 and 2 Owner/Operator
Interview Sheet

50of5
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3 |Licence Number |
\
4 |Site Number |
s Site Name e.g. Smith Pit
. Description of Rehabilitation ‘ - Areal 77‘7'{ Area 2
Final Rehabilitated Area (ha) N “”\*4"\} Serl asininieT RolisiiidcfaR]|
7
‘Slopes (m) i ’ | D03 -
8 [ ———— — - . gy
Descrlptlon of slopes (e.g. area, grade simple or‘ ‘
9 complex, un|form|ty) ‘
“Floor (ha) - 1 T T ; o 1
o] - P - |
11 Surface Dralnage
P/Q Floor contoured to allow for surface ‘
12| drainage? ] a |  wisnygom ]
Soil Dramage (descrlbe) !
3y | | Al
Outlet Drain Visible? Type? ‘ ‘[
4y - (St SEE0 ghariw
Surface dramage adequate or are there T [‘
areas of apparent seasonal standing i ;
water? | ‘
15 s N B 7 L_M -
Depth to} p|t t floor frpﬁexfﬁtngigrade R
16| (m) U ST IR S e | A
Depth to watertable ‘where ¢ apparent
171 (m) ey e e M TR e R - bisi ]
Soil Descrlpt|ons (soil profile dlagram)* ‘
Details where observable
18 N I T IR L A R e
Topsonl (y/n) ‘
19 i et v | gentas e iy walbiesan kL 36 diamk. ot e ekl el
Depth ofTopsonI (cm) (Ah/Ap) |
20 ‘t i > moht il |
Depth of Band C horizon top f
21| 7 o imooR = 2E vhow A iktw novisviil o digeb sds ui f dbnel
Subsoil and/or overburden (y/n) T ’
22 S e N I T 7777471 e
Depth to top of S and/or O (cm) | |
23 | ,
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Task1

2
Thickness of Sgand/or O layer (cm)
241 i - - -
Soil Texture
25 - o ) i i i
Soil Compaction (y/n) (describe
26 | nature/extent) B ) i 4
Rehabilitation Technlques Used (Where
27 |known) B . - - 7
Pit roor(PF) - composmon of PF
28 | (compacted glacial till/silty-clay - . !
Topsoil Chisel ploughed & stone picked
29| G/n2
Seeding Technique
30 = B i
31| Crops
Type of Crops - Specialty
crops/row
crops/cereals/forage/pasture/other?
2 . | i
Crop Type and Condition (vigour, colour,
continuity & where observable, in
comparison with nearby crops in non-
rehabilitated settings)
331 - - )
Average height of crop (cm) o b
34 — - - B L= == = = -
Even growth?; uneven growth and % of T
field in each?
351 - I Tk
Description of Samples ; [P
36
*One test pit dug per 10 ha.and soils described to depth of 1.2m according to Field Manual for Describing Soils in Ontario. Use
OMAFRA and Ontario Soil Survey Reports for soil descriptions/classes and use 1:50,000 series CLI soil capability maps available
fr+Al4om OMAFRA for soil capability.
**Topsoil-The upper most layer of soil recognized by the dark colour due to the accumulation of organic matter. On
agricultural lands it is the depth of cultivation which is usually 15 -30 cm.;
Subsoil-This is the layer of soil immediately below the topsoil and may extend downwards for up to 1m. It consists of the B
horizon and the upper C horizon. The subsoil is low in organic matter, often contains an accumulation of clay and may be well
structured;
Overburden-The term is restricted to all material lying below the subsoil down to the surface of the aggregate deposit. It may
37 |be absent in many gravel pits.
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2 |[Task 1
3 |Licence Number \ e )
4 [Site Number 15 St R
s Site Name e.g. Smith Pit ‘
Desription of Rehabilitation = T
6 gl Areal A2 8
Rehabilitation End Use e.g. |
Active recreation, passive .
recreation, waterbased ‘ ‘
7 JESURRRE N SEPPRE T, SN | )
Rehabilitated Areas 1
e.g. Slopes along north ‘ ‘
boundary, north part of floor 1
s| i i A A 2 I N 3
Slopes e.g. area, grade, “ J‘h
9 uniformity 1 \
i S o e ‘7 S S S e S P SIS Sy S S o S
Floor (ha) | —f
1 R B -
Homogeneous/vanable | ‘\
Y Ty By N D T |
Slopes (m) T |
12
~ Use of Overburden ‘ T
13 | A IR I SO, £
Use of Topsoil
‘ i
14 | |
= il . . —
Seeding (grass, clover,etc.) 1
‘ i
| |
15 \
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A |- B_ | c
1 SAROS Paper No. 6 - REHABILITATION
2 |[Task 1 | ~ Detailed Site Survey: Recreation
o —— . = e e = ] e
e.g. Sports fields, trails,
signage
16 ) ik ) . -
Maintenance
w
i
17 e * | 7
Comments
‘ |
i |
| |
| ‘
‘\
|
|
18 |
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Site Name e.g. Smith Pit

Desription of Rehabilitation |
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Rehabilitation End Use e.g. | \
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7 7 JEETEr TR, S = ) 1 - I B
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Appendix B
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Task 1 - Plant Species by Site

Site Number

Polygon

October 26, 2009

101
A

Species Code
ABUTHEO
AMAPOWE
AMBARTE
AMBTRIF
ASTLALA
ASTLALA
ASTLALA
BERINCA
BROTECT
CHEALAL
CIRARVE
CYCATRI
DAUCARO
DIGSANG
DIPMURA
ELYREPE
EQUARVE
ERACILI
ERAPEPE
ERUGALL
LEPDENS
LOLPERE
MEDLUPU
MELALBA
OENPARV

UTM Coordinate

TYPE
Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb
Graminoid
Herb
Graminoid
Fern
Graminoid
Graminoid
Herb

Herb
Graminoid
Herb

Herb

Herb

17 363350E 4661303N

SCIENTIFIC NAME
Abutilon theophrasti
Amaranthus powellii
Ambrosia artemisiifolia

Ambrosia trifida

Symphyotrichum laeve var. laevell(Aster laevis var. |

Symphyotrichum lanceolatum ssp. (Aster lanceolat
Symphyotrichum lateriflorum var. lateriflorum@ (As
Berteroa incana

Bromus tectorum

Chenopodium album var. album

Cirsium arvense

Cycloloma atriplicifolium

Daucus carota

Digitaria sanguinalis

Diplotaxis muralis

Elymus repens

Equisetum arvense

Eragrostis cilianensis

Eragrostis pectinacea var. pectinacea

Erucastrum gallicum

Lepidium densiflorum

Lolium perenne

Medicago lupulina

Melilotus alba

Oenothera parviflora

Vegetation Type Mixed Cultural Meadow

Vegetation Type Code

COMMON NAME
Velvetleaf

Green Amaranth

Annual Ragweed (Common Ragweed)
Great Ragweed

Smooth Aster

Panicled Aster

Small White Aster (One-sided Aster)
Hoary False-alyssum

Cheat Grass (Downy Chess)
Lamb's Quarters

Canada Thistle

Winged Pigweed

Wild Carrot

Large Crabgrass

Sand Rocket

Quack Grass

Field Horsetail

Stink Grass

Small Love Grass

French Rocket

Common Pepper-grass
Perennial Rye Grass

Black Medick

White Sweet-clover

Small-flowered Evening-primrose

CuM1-1
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PHRAUST Graminoid Phragmites australis Common Reed

PHYHETE Herb Physalis heterophylla Clammy Ground-cherry

PLALANC Herb Plantago lanceolata Ribgrass

POLCONV Vine Polygonum convolvulus Black Bindweed

POLPERS Herb Polygonum persicaria Lady's Thumb

SETPUMI Graminoid Setaria pumila Yellow Foxtail

SISALTI Herb Sisymbrium altissimum Tall Tumble-mustard

THLARVE Herb Thlaspi arvense Field Penny-cress

TRIHYEL Herb Trifolium hybridum ssp. elegans Alsike Clover

VICCRAC Vine Vicia cracca Cow Vetch

VICTETR Vine Vicia tetrasperma Sparrow Vetch
Polygon B UTM Coordinate| 17 363338E 4661193N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CuM1-1

October 26, 2009

Species Code
AMBARTE
AMBTRIF
ARESERP
ASCSYRI
ASTPIPI
BERINCA
BROTECT
CONARVE
CONCANA
DAUCARO
DIPMURA
ELYREPE
ERISTRI
JUNVIRG
LACSERR
MEDLUPU

TYPE
Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Vine

Herb

Herb

Herb
Graminoid
Herb

Tree

Herb

Herb

SCIENTIFIC NAME
Ambrosia artemisiifolia
Ambrosia trifida
Arenaria serpyllifolia
Asclepias syriaca
Symphyotrichum pilosum var. pilosum
Berteroa incana
Bromus tectorum
Convolvulus arvensis
Conyza canadensis
Daucus carota
Diplotaxis muralis
Elymus repens
Erigeron strigosus
Juniperus virginiana
Lactuca serriola

Medicago lupulina

COMMON NAME

Annual Ragweed (Common Ragweed)
Great Ragweed

Thyme-leaf Sandwort

Kansas Milkweed (Common Milkweed)
White Heath Aster (Hairy Aster)
Hoary False-alyssum

Cheat Grass (Downy Chess)

Field Bindweed

Horseweed

Wild Carrot

Sand Rocket

Quack Grass

Lesser Daisy Fleabane

Eastern Red Cedar

Prickly Lettuce

Black Medick

Page 2 of 70



MELALBA Herb Melilotus alba White Sweet-clover
MELOFFI Herb Melilotus officinalis Yellow Sweet-clover
PHRAUST Graminoid Phragmites australis Common Reed
PLALANC Herb Plantago lanceolata Ribgrass
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
RHUTYPH Shrub Rhus typhina Staghorn Sumac
RUMCRIS Herb Rumex crispus Curly Dock
SALEXIG Shrub Salix exigua Sandbar Willow
SISALTI Herb Sisymbrium altissimum Tall Tumble-mustard
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
THLARVE Herb Thlaspi arvense Field Penny-cress
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIREPE Herb Trifolium repens White Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 103

Polygon A UTM Coordinate| 17 439800E 4765800N Vegetation Type Mixed Cultural meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AGRGIGA
ARAARPU
ASCSYRI
ASTERER
ASTNOVA
BROTECT
CIRVULG
CONARVE
DAUCARO

TYPE
Graminoid
Herb

Herb

Herb

Herb
Graminoid
Herb

Vine

Herb

SCIENTIFIC NAME

Agrostis gigantea

Arabis arenicola var. pubescens

Asclepias syriaca

Symphyotrichum ericoides var. ericoides? (Aster eri
Symphyotrichum novae-angliael (Aster novae-angli
Bromus tectorum

Cirsium vulgare

Convolvulus arvensis

Daucus carota

COMMON NAME

Black Bentgrass (Redtop Grass)

Arbis arenicola var. Pubescens

Kansas Milkweed (Common Milkweed)
White Heath Aster

New England Aster

Cheat Grass (Downy Chess)

Bull Thistle

Field Bindweed

Wild Carrot

Page 3 of 70



DIPFUSY Herb Dipsacus fullonum ssp. sylvestris Common Teasel
ELYREPE Graminoid Elymus repens Quack Grass
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
FESPRAT Graminoid Festuca pratensis Meadow Fescue
GLEHEDE Herb Glechoma hederacea Ground vy
HORJUJU Graminoid Hordeum jubatum ssp. jubatum Squirrel-tail Grass
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDLUPU Herb Medicago lupulina Black Medick
MELALBA Herb Melilotus alba White Sweet-clover
MELOFFI Herb Melilotus officinalis Yellow Sweet-clover
PHAARUN Graminoid Phalaris arundinacea Reed Canary Grass
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIREPE Herb Trifolium repens White Clover
Polygon B UTM Coordinate| 17 439800E 4765800N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CuM1-1

October 26, 2009

Species Code
ACHMIMI
ARAARPU
ASTERER
ASTPIPI
BROTECT
DAUCARO
DIPFUSY
ELYREPE
ERISTRI
FESPRAT
HYPPERF
LOTCORN

TYPE
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Graminoid
Herb
Graminoid
Herb

Herb

SCIENTIFIC NAME

Achillea millefolium ssp. millefolium

Arabis arenicola var. pubescens

Symphyotrichum ericoides var. ericoidesl (Aster eri

Symphyotrichum pilosum var. pilosum

Bromus tectorum

Daucus carota

Dipsacus fullonum ssp. sylvestris
Elymus repens

Erigeron strigosus

Festuca pratensis

Hypericum perforatum

Lotus corniculatus

COMMON NAME

Common Yarrow

Arbis arenicola var. Pubescens
White Heath Aster

White Heath Aster (Hairy Aster)
Cheat Grass (Downy Chess)
Wild Carrot

Common Teasel

Quack Grass

Lesser Daisy Fleabane
Meadow Fescue

Common St. John's-wort

Bird's-foot Trefoil
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MEDLUPU Herb Medicago lupulina Black Medick
MELALBA Herb Melilotus alba White Sweet-clover
MELOFFI Herb Melilotus officinalis Yellow Sweet-clover
PHLPRAT Graminoid Phleum pratense Timothy
POACOMP Graminoid Poa compressa Canada Blue Grass
RUMCRIS Herb Rumex crispus Curly Dock
SALEXIG Shrub Salix exigua Sandbar Willow
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
SONARAR Herb Sonchus arvensis ssp. arvensis Field Sow-thistle
TAROFFI Herb Taraxacum officinale Common Dandelion
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot

Site Number 110

Polygon A UTM Coordinate| 17 499119E 4795088N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CuM1-1

October 26, 2009

Species Code
AGR__SP
AGRGIGA
ASCSYRI
CHRLEUC
CICINTY
CONARVE
DAUCARO
IMPCAPE
LOTCORN
MELALBA
PHLPRAT
SAL__SP

SIL__sSp

TYPE

Herb
Graminoid
Herb

Herb

Herb

Vine

Herb

Herb

Herb

Herb
Graminoid
Shrub

Herb

SCIENTIFIC NAME
Agrimonia sp
Agrostis gigantea
Asclepias syriaca
Chrysanthemum leucanthemum
Cichorium intybus
Convolvulus arvensis
Daucus carota
Impatiens capensis
Lotus corniculatus
Melilotus alba
Phleum pratense
Salix sp

Silene sp

COMMON NAME

Agrimony Species

Black Bentgrass (Redtop Grass)
Kansas Milkweed (Common Milkweed)
Ox-eye Daisy

Chicory

Field Bindweed

Wild Carrot

Spotted Touch-me-not
Bird's-foot Trefoil

White Sweet-clover

Timothy

Willow Species

Catchfly Species
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SOL__SP Herb Solidago sp Goldenrod Species
TRIPRAT Herb Trifolium pratense Red Clover
VICCRAC Vine Vicia cracca Cow Vetch
Polygon B UTM Coordinate| 17 499051E 4795477N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CUuM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
AGRGIGA Graminoid Agrostis gigantea Black Bentgrass (Redtop Grass)
AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
CALCANA Graminoid Calamagrostis canadensis Canada Blue-joint
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CICINTY Herb Cichorium intybus Chicory
CORSTOL Shrub Cornus stolonifera Red-osier Dogwood
DAUCARO Herb Daucus carota Wild Carrot
FRAPENN Tree Fraxinus pennsylvanica Red Ash
HIEAURA Herb Hieracium aurantiacum Orange Hawkweed
IMPCAPE Herb Impatiens capensis Spotted Touch-me-not
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MELALBA Herb Melilotus alba White Sweet-clover
MENARVE Herb Mentha arvensis Wild Mint
PHLPRAT Graminoid Phleum pratense Timothy
PHRAUST Graminoid Phragmites australis Common Reed
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPDEDE Tree Populus deltoides ssp. deltoides Eastern Cottonwood
SAL__SP Shrub Salix sp Willow Species
SCICYPE Sedge Scirpus cyperinus Wool Grass
SILLATI Herb Silene latifolia Bladder Campion
SOL__SP Herb Solidago sp Goldenrod Species
THUOCCI Tree Thuja occidentalis Eastern White Cedar
TRIPRAT Herb Trifolium pratense Red Clover
VICCARO Vine Vicia caroliniana Carolina Vetch

October 26, 2009
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Polygon C UTM Coordinate| 17 499160E 4795658N Vegetation Type Reed- canary Grass Mineral Meadow Marsh T Vegetation Type Code MAM2-2
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACERUBR Tree Acer rubrum Red Maple
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
CIRVULG Herb Cirsium vulgare Bull Thistle
CORSTOL Shrub Cornus stolonifera Red-osier Dogwood
FRAPENN Tree Fraxinus pennsylvanica Red Ash
IMPCAPE Herb Impatiens capensis Spotted Touch-me-not
PHRAUST Graminoid Phragmites australis Common Reed
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPDEDE Tree Populus deltoides ssp. deltoides Eastern Cottonwood
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
SAL__SP Shrub Salix sp Willow Species
SOL__SP Herb Solidago sp Goldenrod Species
THUOCCI Tree Thuja occidentalis Eastern White Cedar

Site Number 111
Polygon A UTM Coordinate. 17 510829E 4934795N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AGRSTOL
ARCMIMI
CHRLEUC
CICINTY
DAUCARO
ECHVULG
FRAVIRG
LOTCORN
MELALBA
MENARVE
MITNUDA

TYPE
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Herb

Herb

SCIENTIFIC NAME
Agrostis stolonifera
Arctium minus ssp. minus
Chrysanthemum leucanthemum
Cichorium intybus
Daucus carota

Echium vulgare

Fragaria virginiana

Lotus corniculatus
Melilotus alba

Mentha arvensis

Mitella nuda

COMMON NAME
Spreading Bentgrass
Common Burdock
Ox-eye Daisy
Chicory

Wild Carrot

Viper's Bugloss
Scarlet Strawberry
Bird's-foot Trefoil
White Sweet-clover
Wild Mint

Naked Mitrewort
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PLAMAJO Herb Plantago major Common Plantain
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
SILVULG Herb Silene vulgaris Catchfly
SINARVE Herb Sinapis arvensis Wild Mustard
SOL__SP Herb Solidago sp Goldenrod Species
SOLDULC Woody Vine Solanum dulcamara Bittersweet Nightshade
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 115

Polygon A UTM Coordinate| 17 595070E 4862672N Vegetation Type Fresh-Moist Willow Lowland Deciduous Fores Vegetation Type Code FOD7-3

Species Code TYPE SCIENTIFIC NAME COMMON NAME
AGRSTOL Graminoid Agrostis stolonifera Spreading Bentgrass
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
ASTNOVA Herb Symphyotrichum novae-angliae (Aster novae-angli New England Aster
BETPAPY Tree Betula papyrifera Paper Birch (White Birch)
CALCANA Graminoid Calamagrostis canadensis Canada Blue-joint
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CLEVIRG Vine Clematis virginiana Virgin's Bower
CORSTOL Shrub Cornus stolonifera Red-osier Dogwood
EQUPRAT Fern Equisetum pratense Meadow Horsetail
FRAPENN Tree Fraxinus pennsylvanica Red Ash
FRAVIRG Herb Fragaria virginiana Scarlet Strawberry
GLYGRAN Graminoid Glyceria grandis American Manna Grass
IMPCAPE Herb Impatiens capensis Spotted Touch-me-not
MELALBA Herb Melilotus alba White Sweet-clover
MENARVE Herb Mentha arvensis Wild Mint
ONOSENS Fern Onoclea sensibilis Sensitive Fern
PICGLAU Tree Picea glauca White Spruce

October 26, 2009
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POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPTREM Tree Populus tremuloides Trembling Aspen
RHUTYPH Shrub Rhus typhina Staghorn Sumac
SAL__SP Shrub Salix sp Willow Species
SILVULG Herb Silene vulgaris Catchfly
SOL__SP Herb Solidago sp Goldenrod Species
THUOCCI Tree Thuja occidentalis Eastern White Cedar
TYPLATI Herb Typha latifolia Broad-leaved Cattail
VICCRAC Vine Vicia cracca Cow Vetch

Polygon B UTM Coordinate| 17 595128E 4862510N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ASTNOVA Herb Symphyotrichum novae-angliae (Aster novae-angli New England Aster
CALCANA Graminoid Calamagrostis canadensis Canada Blue-joint
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
DAUCARO Herb Daucus carota Wild Carrot
EQUPRAT Fern Equisetum pratense Meadow Horsetail
FRAPENN Tree Fraxinus pennsylvanica Red Ash
FRAVIRG Herb Fragaria virginiana Scarlet Strawberry
GERBICK Herb Geranium bicknellii Bicknell's Geranium
HIEAURA Herb Hieracium aurantiacum Orange Hawkweed
MELALBA Herb Melilotus alba White Sweet-clover
PINRESI Tree Pinus resinosa Red Pine
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPTREM Tree Populus tremuloides Trembling Aspen
POTSIMP Herb Potentilla simplex Common Cinquefoil
RANACRI Herb Ranunculus acris Tall Buttercup
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
SAL__SP Shrub Salix sp Willow Species
SILVULG Herb Silene vulgaris Catchfly

October 26, 2009
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SOL__SP Herb Solidago sp Goldenrod Species
VICCRAC Vine Vicia cracca Cow Vetch

Polygon C UTM Coordinate| 17 595002E 4862490N Vegetation Type NA Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ASTNOVA Herb Symphyotrichum novae-angliael (Aster novae-angli New England Aster
CALCANA Graminoid Calamagrostis canadensis Canada Blue-joint
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
DAUCARO Herb Daucus carota Wild Carrot
EQUPRAT Fern Equisetum pratense Meadow Horsetail
FRAPENN Tree Fraxinus pennsylvanica Red Ash
FRAVIRG Herb Fragaria virginiana Scarlet Strawberry
GERBICK Herb Geranium bicknellii Bicknell's Geranium
HIEAURA Herb Hieracium aurantiacum Orange Hawkweed
IMPCAPE Herb Impatiens capensis Spotted Touch-me-not
MELALBA Herb Melilotus alba White Sweet-clover
PICGLAU Tree Picea glauca White Spruce
PINRESI Tree Pinus resinosa Red Pine
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPTREM Tree Populus tremuloides Trembling Aspen
POTSIMP Herb Potentilla simplex Common Cinquefoil
QUEVELU Tree Quercus velutina Black Oak
RANACRI Herb Ranunculus acris Tall Buttercup
RHUTYPH Shrub Rhus typhina Staghorn Sumac
ROBPSEU Tree Robinia pseudo-acacia Black Locust
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
SAL__SP Shrub Salix sp Willow Species
SILVULG Herb Silene vulgaris Catchfly
SOL__SP Herb Solidago sp Goldenrod Species

October 26, 2009
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VICCRAC Vine Vicia cracca Cow Vetch

Polygon D UTM Coordinate| 17 595229E 4862753N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
AGRSTOL Graminoid Agrostis stolonifera Spreading Bentgrass
ASTNOVA Herb Symphyotrichum novae-angliael (Aster novae-angli New England Aster
CALCANA Graminoid Calamagrostis canadensis Canada Blue-joint
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CICINTY Herb Cichorium intybus Chicory
DAUCARO Herb Daucus carota Wild Carrot
EQUPRAT Fern Equisetum pratense Meadow Horsetail
FRAPENN Tree Fraxinus pennsylvanica Red Ash
FRAVIRG Herb Fragaria virginiana Scarlet Strawberry
GERBICK Herb Geranium bicknellii Bicknell's Geranium
HIEAURA Herb Hieracium aurantiacum Orange Hawkweed
MELALBA Herb Melilotus alba White Sweet-clover
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPTREM Tree Populus tremuloides Trembling Aspen
POTSIMP Herb Potentilla simplex Common Cinquefoil
RANACRI Herb Ranunculus acris Tall Buttercup
RHUTYPH Shrub Rhus typhina Staghorn Sumac
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
SAL__SP Shrub Salix sp Willow Species
SILVULG Herb Silene vulgaris Catchfly
SOL__SP Herb Solidago sp Goldenrod Species
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 116
Polygon A UTM Coordinate| 17 578989E 4856375N Vegetation Type Mixed Old Field Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code

AMBARTE

TYPE
Herb

SCIENTIFIC NAME

Ambrosia artemisiifolia

COMMON NAME

Annual Ragweed (Common Ragweed)
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October 26, 2009

ARAGLAB
ASCSYRI
ASTERER
BROININ
CENJACE
CERFONT
CHRLEUC
CONARVE
CONCANA
CYNROSS
DACGLOM
DAUCARO
ELYREPE
ERISTRI
EUTGRAM
HYPPERF
LEOCACA
LEPDENS
LOTCORN
MEDLUPU
MEDSASA
MELALBA
NEPCATA
OENPARV
PARINSE
PHLPRAT
POACOMP
POAPRPR
POTRECT

SALEXIG

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Vine

Herb

Vine
Graminoid
Herb
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb
Woody Vine
Graminoid
Graminoid
Graminoid
Herb
Shrub

Arabis glabra

Asclepias syriaca
Symphyotrichum ericoides var. ericoides? (Aster eri
Bromus inermis ssp. inermis
Centaurea jacea

Cerastium fontanum
Chrysanthemum leucanthemum
Convolvulus arvensis

Conyza canadensis

Cynanchum rossicum

Dactylis glomerata

Daucus carota

Elymus repens

Erigeron strigosus

Euthamia graminifolia
Hypericum perforatum
Leonurus cardiaca ssp. cardiaca
Lepidium densiflorum

Lotus corniculatus

Medicago lupulina

Medicago sativa ssp. sativa
Melilotus alba

Nepeta cataria

Oenothera parviflora
Parthenocissus inserta

Phleum pratense

Poa compressa

Poa pratensis ssp. pratensis
Potentilla recta

Salix exigua

Tower-mustard

Kansas Milkweed (Common Milkweed)

White Heath Aster

Awnless Brome (Smooth Brome)
Brown Knapweed

Common Mouse-ear Chickweed
Ox-eye Daisy

Field Bindweed

Horseweed

White Swallow-wort

Orchard Grass

Wild Carrot

Quack Grass

Lesser Daisy Fleabane
Grass-leaved Goldenrod
Common St. John's-wort
Motherwort

Common Pepper-grass
Bird's-foot Trefoil

Black Medick

Alfalfa

White Sweet-clover

Catnip

Small-flowered Evening-primrose
Thicket Creeper

Timothy

Canada Blue Grass

Kentucky Blue Grass
Rough-fruited Cinquefoil
Sandbar Willow
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SILVULG Herb Silene vulgaris Catchfly
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
URTDIDI Herb Urtica dioica ssp. dioica European Stinging Nettle
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Polygon B UTM Coordinate| 17 578907E 4856291N Vegetation Type Forb Cultural Meadow Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ARAGLAB Herb Arabis glabra Tower-mustard
ARESERP Herb Arenaria serpyllifolia Thyme-leaf Sandwort
ASTLALA Herb Symphyotrichum laeve var. laeveB|(Aster laevis var.| ~ Smooth Aster
ASTLALA Herb Symphyotrichum lanceolatum ssp. (Aster lanceolat Panicled Aster
ASTLALA Herb Symphyotrichum lateriflorum var. lateriflorum@ (As Small White Aster (One-sided Aster)
ASTNOVA Herb Symphyotrichum novae-angliael (Aster novae-angli New England Aster
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CAPBURS Herb Capsella bursa-pastoris Common Shepherd's Purse
CARNULE Herb Carduus nutans ssp. Leiophyllus Nodding Thistle
CERFONT Herb Cerastium fontanum Common Mouse-ear Chickweed
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CONCANA Herb Conyza canadensis Horseweed
CRETECT Herb Crepis tectorum Narrow-leaved Hawk's Beard
DAUCARO Herb Daucus carota Wild Carrot
ECHVULG Herb Echium vulgare Viper's Bugloss
ELYREPE Graminoid Elymus repens Quack Grass
EPIPARV Herb Epilobium parviflorum Small-flowered Willow-herb
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
EUTGRAM Herb Euthamia graminifolia Grass-leaved Goldenrod
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HYPPERF Herb Hypericum perforatum Common St. John's-wort
LACSERR Herb Lactuca serriola Prickly Lettuce
LEPDENS Herb Lepidium densiflorum Common Pepper-grass
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDLUPU Herb Medicago lupulina Black Medick
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
NEPCATA Herb Nepeta cataria Catnip
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POLCONV Vine Polygonum convolvulus Black Bindweed
POTNORV Herb potentilla norvegica Cinquefoil
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
RUMCRIS Herb Rumex crispus Curly Dock
SALKALI Herb Salsola kali Russian Thistle
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Polygon C UTM Coordinate| 17 578599E 4855765N Vegetation Type Mixed Old Field Cultural Meadow Vegetation Type Code CuUM1-1

October 26, 2009

Species Code
ACHMIMI
AGRGIGA
AMBARTE
ASTNOVA
BROININ
CENJACE

TYPE
Herb
Graminoid
Herb
Herb
Graminoid

Herb

SCIENTIFIC NAME

Achillea millefolium ssp. millefolium

Agrostis gigantea

Ambrosia artemisiifolia

Symphyotrichum novae-angliae (Aster novae-angli
Bromus inermis ssp. inermis

Centaurea jacea

COMMON NAME

Common Yarrow

Black Bentgrass (Redtop Grass)
Annual Ragweed (Common Ragweed)
New England Aster

Awnless Brome (Smooth Brome)

Brown Knapweed
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CERFONT
CHRLEUC
CONCANA
CRETECT
CYNOFFI
DAUCARO
ELYREPE
ERISTRI
EUTGRAM
HYPPERF
LEOCACA
LINVULG
LOTCORN
MEDLUPU
PARINSE
PHLPRAT
POACOMP
POAPRPR
POTARGE
POTNORV
POTRECT
RUMCRIS
SILVULG
SOLALAL
SOLCANA
SOLCANA
SOLJUNC
TAROFFI
TRIHYEL
TRIPRAT

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb

Herb
Woody Vine
Graminoid
Graminoid
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Cerastium fontanum
Chrysanthemum leucanthemum
Conyza canadensis

Crepis tectorum

Cynoglossum officinale

Daucus carota

Elymus repens

Erigeron strigosus

Euthamia graminifolia
Hypericum perforatum
Leonurus cardiaca ssp. cardiaca
Linaria vulgaris

Lotus corniculatus

Medicago lupulina
Parthenocissus inserta

Phleum pratense

Poa compressa

Poa pratensis ssp. pratensis
Potentilla argentea

potentilla norvegica

Potentilla recta

Rumex crispus

Silene vulgaris

Solidago altissima var. altissima

Solidago canadensis

Solidago canadensis var. canadensis

Solidago juncea
Taraxacum officinale
Trifolium hybridum ssp. elegans

Trifolium pratense

Common Mouse-ear Chickweed
Ox-eye Daisy

Horseweed
Narrow-leaved Hawk's Beard
Common Hound's-tongue
Wild Carrot

Quack Grass

Lesser Daisy Fleabane
Grass-leaved Goldenrod
Common St. John's-wort
Motherwort
Butter-and-eggs
Bird's-foot Trefoil

Black Medick

Thicket Creeper

Timothy

Canada Blue Grass
Kentucky Blue Grass
Silvery Cinquefoil
Cinquefoil

Rough-fruited Cinquefoil
Curly Dock

Catchfly

Tall Goldenrod

Canada Goldenrod
Canada Goldenrod

Early Goldenrod
Common Dandelion
Alsike Clover

Red Clover
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VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
Polygon D UTM Coordinate| 17 578754E 4855803N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AMBARTE
ARAGLAB
ARESERP
ASCSYRI
BROININ
CARCRIP
CENJACE
CHRLEUC
CONCANA
CRETECT
DAUCARO
ELYREPE
ERISTRI
LACSERR
LINVULG
LOTCORN
MEDLUPU
MEDSASA
MELALBA
PASSATI
POACOMP
POAPRPR
POTARGE
POTRECT
SILVULG

TYPE
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Graminoid
Graminoid
Herb
Herb

Herb

SCIENTIFIC NAME
Ambrosia artemisiifolia
Arabis glabra

Arenaria serpyllifolia
Asclepias syriaca

Bromus inermis ssp. inermis
Carduus crispus

Centaurea jacea
Chrysanthemum leucanthemum
Conyza canadensis

Crepis tectorum

Daucus carota

Elymus repens

Erigeron strigosus

Lactuca serriola

Linaria vulgaris

Lotus corniculatus
Medicago lupulina
Medicago sativa ssp. sativa
Melilotus alba

Pastinaca sativa

Poa compressa

Poa pratensis ssp. pratensis
Potentilla argentea
Potentilla recta

Silene vulgaris

COMMON NAME

Annual Ragweed (Common Ragweed)
Tower-mustard

Thyme-leaf Sandwort

Kansas Milkweed (Common Milkweed)
Awnless Brome (Smooth Brome)
Curled Plumless-thistle

Brown Knapweed

Ox-eye Daisy

Horseweed

Narrow-leaved Hawk's Beard
Wild Carrot

Quack Grass

Lesser Daisy Fleabane

Prickly Lettuce

Butter-and-eggs

Bird's-foot Trefoil

Black Medick

Alfalfa

White Sweet-clover

Wild Parsnip

Canada Blue Grass

Kentucky Blue Grass

Silvery Cinquefoil

Rough-fruited Cinquefoil
Catchfly
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SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 120

Polygon A UTM Coordinate| 17 580180E 4830375N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1

Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow
AGRGIGA Graminoid Agrostis gigantea Black Bentgrass (Redtop Grass)
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
ASTERER Herb Symphyotrichum ericoides var. ericoides? (Aster eri White Heath Aster
ASTLALA Herb Symphyotrichum lateriflorum var. lateriflorum@ (As Small White Aster (One-sided Aster)
ASTLALA Herb Symphyotrichum laeve var. laevell(Aster laevis var.| ~ Smooth Aster
ASTLALA Herb Symphyotrichum lanceolatum ssp. (Aster lanceolat Panicled Aster
ASTNOVA Herb Symphyotrichum novae-angliae (Aster novae-angli New England Aster
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CLIVULG Herb Clinopodium vulgare Wild Basil
DACGLOM Graminoid Dactylis glomerata Orchard Grass
DAUCARO Herb Daucus carota Wild Carrot
ERIANNU Herb Erigeron annuus Daisy Fleabane
FESPRAT Graminoid Festuca pratensis Meadow Fescue
FRAPENN Tree Fraxinus pennsylvanica Red Ash
FRAVIRG Herb Fragaria virginiana Scarlet Strawberry
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
PHLPRAT Graminoid Phleum pratense Timothy
PLALANC Herb Plantago lanceolata Ribgrass
POACOMP Graminoid Poa compressa Canada Blue Grass
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POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
PRUVUVU Herb Prunella vulgaris ssp. vulgaris Selfheal
RHACATH Shrub Rhamnus cathartica Common Buckthorn
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
SOLNENE Herb Solidago nemoralis ssp. nemoralis Gray Goldenrod
TRAPRPR Herb Tragopogon pratensis ssp. pratensis Meadow Goat's-beard
VICCRAC Vine Vicia cracca Cow Vetch
Polygon B UTM Coordinate| 17 580127E 4830346N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACENEGU Tree Acer negundo Manitoba Maple
ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
ASTLALA Herb Symphyotrichum lateriflorum var. lateriflorum@@ (As Small White Aster (One-sided Aster)
ASTLALA Herb Symphyotrichum lanceolatum ssp. (Aster lanceolat Panicled Aster
ASTLALA Herb Symphyotrichum laeve var. laeveBl(Aster laevis var.| ~ Smooth Aster
ASTNOVA Herb Symphyotrichum novae-angliael (Aster novae-angli New England Aster
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
DAUCARO Herb Daucus carota Wild Carrot
ELYREPE Graminoid Elymus repens Quack Grass
FRAAMER Tree Fraxinus americana White Ash
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LINVULG Herb Linaria vulgaris Butter-and-eggs
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
PARINSE Woody Vine Parthenocissus inserta Thicket Creeper
PHLPRAT Graminoid Phleum pratense Timothy
PINRESI Tree Pinus resinosa Red Pine
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
PRUPENS Shrub Prunus pensylvanica Pin Cherry
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RHACATH Shrub Rhamnus cathartica Common Buckthorn
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
SILVULG Herb Silene vulgaris Catchfly
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRAPRPR Herb Tragopogon pratensis ssp. pratensis Meadow Goat's-beard
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Polygon C UTM Coordinate| 17 580128E 4830663N Vegetation Type Red Pine Plantation Vegetation Type Code CUP3-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
DACGLOM Graminoid Dactylis glomerata Orchard Grass
DAUCARO Herb Daucus carota Wild Carrot
EPIHELL Herb Epipactis helleborine Helleborine
EQUARVE Fern Equisetum arvense Field Horsetail
FESPRAT Graminoid Festuca pratensis Meadow Fescue
FRAAMER Tree Fraxinus americana White Ash
HIEPILO Herb Hieracium piloselloides Glaucous King Devil
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LINVULG Herb Linaria vulgaris Butter-and-eggs
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MELALBA Herb Melilotus alba White Sweet-clover
MONHYPO Herb Monotropa hypopithys Pinesap
MONUNIP Herb Monotropa uniflora Indian-pipe
PICGLAU Tree Picea glauca White Spruce
PINRESI Tree Pinus resinosa Red Pine
PLALANC Herb Plantago lanceolata Ribgrass
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
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POPTREM Tree Populus tremuloides Trembling Aspen
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
PRUSERO Tree Prunus serotina Black Cherry
QUEMACR Tree Quercus macrocarpa Bur Oak
SALPETI Shrub Salix petiolaris Slender Willow
SILVULG Herb Silene vulgaris Catchfly
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
THUOCCI Tree Thuja occidentalis Eastern White Cedar
TRIPRAT Herb Trifolium pratense Red Clover
VEROFFI Herb Veronica officinalis Common Speedwell
VICCRAC Vine Vicia cracca Cow Vetch

Polygon D UTM Coordinate| 17 580909E 4830515N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CuUM1-1

October 26, 2009

Species Code
ACESACC
ACHMIMI
AGRGIGA
ASCSYRI
ASTERER
ASTNOVA
ASTPIPI
BETPAPY
BROININ
CARNULE
CHRLEUC
DAUCARO
DIAARME
DIPFUSY
ERISTRI

TYPE

Tree

Herb
Graminoid
Herb

Herb

Herb

Herb

Tree
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb

SCIENTIFIC NAME

Acer saccharinum

Achillea millefolium ssp. millefolium

Agrostis gigantea

Asclepias syriaca

Symphyotrichum ericoides var. ericoidesl (Aster eri
Symphyotrichum novae-angliae2 (Aster novae-angli
Symphyotrichum pilosum var. pilosum

Betula papyrifera

Bromus inermis ssp. inermis

Carduus nutans ssp. Leiophyllus

Chrysanthemum leucanthemum

Daucus carota

Dianthus armeria

Dipsacus fullonum ssp. sylvestris

Erigeron strigosus

COMMON NAME

Silver Maple

Common Yarrow

Black Bentgrass (Redtop Grass)
Kansas Milkweed (Common Milkweed)
White Heath Aster

New England Aster

White Heath Aster (Hairy Aster)
Paper Birch (White Birch)
Awnless Brome (Smooth Brome)
Nodding Thistle

Ox-eye Daisy

Wild Carrot

Deptford Pink

Common Teasel

Lesser Daisy Fleabane
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EUTGRAM Herb Euthamia graminifolia Grass-leaved Goldenrod
FESRUBR Graminoid Festuca rubra Red Fescue
FRAAMER Tree Fraxinus americana White Ash
GERROBE Herb Geranium robertianum Herb Robert
LEPCAMP Herb Lepidium campestre Field Cress
MEDLUPU Herb Medicago lupulina Black Medick
MELALBA Herb Melilotus alba White Sweet-clover
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
PHLPRAT Graminoid Phleum pratense Timothy
PLALANC Herb Plantago lanceolata Ribgrass
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
PRUPENS Shrub Prunus pensylvanica Pin Cherry
QUERUBR Tree Quercus rubra Red Oak
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
RUMCRIS Herb Rumex crispus Curly Dock
SAL__SP Shrub Salix sp Willow Species
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
THUOCCI Tree Thuja occidentalis Eastern White Cedar
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
ULMAMER Tree Ulmus americana White Elm
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Polygon E UTM Coordinate| 17 580837E 4830784N Vegetation Type White Spruce Plantation Vegetation Type Code Cup
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Species Code

TYPE

SCIENTIFIC NAME

COMMON NAME

Page 21 of 70



ACENEGU Tree Acer negundo Manitoba Maple
EPIHELL Herb Epipactis helleborine Helleborine
EQUARVE Fern Equisetum arvense Field Horsetail
PARINSE Woody Vine Parthenocissus inserta Thicket Creeper
PICGLAU Tree Picea glauca White Spruce
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar

Site Number 121

Polygon A UTM Coordinate 17 583829E 4819776N Vegetation Type Sumac Cultural Thicket CUT1-1 Vegetation Type Code CUT1-1

Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACESASA Tree Acer saccharum ssp. saccharum Sugar Maple
ALLPETI Herb Alliaria petiolata Garlic Mustard
ARCMIMI Herb Arctium minus ssp. minus Common Burdock
CIRLUCA Herb Circaea lutetiana ssp. canadensis Canada Enchanter's Nightshade
FRAAMER Tree Fraxinus americana White Ash
GERROBE Herb Geranium robertianum Herb Robert
GEUCANA Herb Geum canadense White Avens
HESMATR Herb Hesperis matronalis Dame's Rocket
MATSTPE Fern Matteuccia struthiopteris var. pensylvanica Ostrich Fern
RHUTYPH Shrub Rhus typhina Staghorn Sumac
ROSBLAN Shrub Rosa blanda Smooth Wild Rose
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
RUBODOR Shrub Rubus odoratus Purple Flowering Raspberry
RUMCRIS Herb Rumex crispus Curly Dock
SAMRAPU Shrub Sambucus racemosa ssp. pubens Red-berried Elderberry
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
SOLDULC Woody Vine Solanum dulcamara Bittersweet Nightshade
SOLGIGA Herb Solidago gigantea Giant Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
VITRIPA Woody Vine Vitis riparia Riverbank Grape
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Polygon

October 26, 2009

Species Code
ACESACC
ALLPETI
ARCMIMI
CIRARVE
CIRLUCA
DAUCARO
FRAPENN
GEUALEP
GEUCANA
HESMATR
LONTATA
NEPCATA
PARINSE
PHAARUN
PINSTRO
POACOMP
POAPRPR
POTRECT
ROBPSEU
ROSMULT
RUBIDID
RUMCRIS
SOLALAL
SOLDULC
TAROFFI
THUOCCI
TRIPRAT
TUSFARF

UTM Coordinate| 17 583902E 4819738N

TYPE

Tree

Herb

Herb

Herb

Herb

Herb

Tree

Herb

Herb

Herb
Shrub
Herb
Woody Vine
Graminoid
Tree
Graminoid
Graminoid
Herb

Tree
Shrub
Shrub
Herb

Herb
Woody Vine
Herb

Tree

Herb

Herb

Vegetation Type

SCIENTIFIC NAME

Acer saccharinum

Alliaria petiolata

Arctium minus ssp. minus
Cirsium arvense

Circaea lutetiana ssp. canadensis
Daucus carota

Fraxinus pennsylvanica
Geum aleppicum

Geum canadense

Hesperis matronalis
Lonicera tatarica

Nepeta cataria
Parthenocissus inserta
Phalaris arundinacea

Pinus strobus

Poa compressa

Poa pratensis ssp. pratensis
Potentilla recta

Robinia pseudo-acacia
Rosa multiflora

Rubus idaeus ssp. idaeus
Rumex crispus

Solidago altissima var. altissima
Solanum dulcamara
Taraxacum officinale

Thuja occidentalis
Trifolium pratense

Tussilago farfara

Green Ash - Black Locust Cultural Thicket

Vegetation Type Code

COMMON NAME
Silver Maple

Garlic Mustard
Common Burdock
Canada Thistle

Canada Enchanter's Nightshade
Wild Carrot

Red Ash

Yellow Avens

White Avens

Dame's Rocket
Tartarian Honeysuckle
Catnip

Thicket Creeper

Reed Canary Grass
Eastern White Pine
Canada Blue Grass
Kentucky Blue Grass
Rough-fruited Cinquefoil
Black Locust

Multiflora Rose

Red Raspberry

Curly Dock

Tall Goldenrod
Bittersweet Nightshade
Common Dandelion
Eastern White Cedar
Red Clover

Coltsfoot

CuUT
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ULMAMER Tree Ulmus americana White Elm
VICCRAC Vine Vicia cracca Cow Vetch
VIOSORO Herb Viola sororia Common Blue Violet
VITRIPA Woody Vine Vitis riparia Riverbank Grape

Polygon C UTM Coordinate| 17 583934E 4819696N Vegetation Type Mixed Cultural Thicket Vegetation Type Code CuUT
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACESASA Tree Acer saccharum ssp. saccharum Sugar Maple
ASTNOVA Herb Symphyotrichum novae-angliael (Aster novae-angli New England Aster
CLEVIRG Vine Clematis virginiana Virgin's Bower
CORALTE Shrub Cornus alternifolia Alternate-leaved Dogwood
CORSTOL Shrub Cornus stolonifera Red-osier Dogwood
ELAANGU Shrub Elaeagnus angustifolia Russian Olive
EQUARVE Fern Equisetum arvense Field Horsetail
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
PARINSE Woody Vine Parthenocissus inserta Thicket Creeper
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPTREM Tree Populus tremuloides Trembling Aspen
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
RANACRI Herb Ranunculus acris Tall Buttercup
RHACATH Shrub Rhamnus cathartica Common Buckthorn
RHUTYPH Shrub Rhus typhina Staghorn Sumac
ROSMULT Shrub Rosa multiflora Multiflora Rose
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
RUBOCCI Shrub Rubus occidentalis Black Raspberry
RUBODOR Shrub Rubus odoratus Purple Flowering Raspberry
SAL__SP Shrub Salix sp Willow Species
SALBEBB Shrub Salix bebbiana Bebb's Willow
SALDISC Shrub Salix discolor Pussy Willow
SALERIO Shrub Salix eriocephala Woolly-headed Willow
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SAMRAPU Shrub Sambucus racemosa ssp. pubens Red-berried Elderberry
SILVULG Herb Silene vulgaris Catchfly
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
SOLDULC Woody Vine Solanum dulcamara Bittersweet Nightshade
TAROFFI Herb Taraxacum officinale Common Dandelion
ULMPUMI Tree Ulmus pumila Siberian EIm
VICCRAC Vine Vicia cracca Cow Vetch
VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon D UTM Coordinate| 17 584022E 4819596N Vegetation Type OId Field Cultural Meadow Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CICINTY Herb Cichorium intybus Chicory
DACGLOM Graminoid Dactylis glomerata Orchard Grass
DAUCARO Herb Daucus carota Wild Carrot
DIPFUSY Herb Dipsacus fullonum ssp. sylvestris Common Teasel
ECHVULG Herb Echium vulgare Viper's Bugloss
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
FESRUBR Graminoid Festuca rubra Red Fescue
FRAPENN Tree Fraxinus pennsylvanica Red Ash
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
MELALBA Herb Melilotus alba White Sweet-clover
PARINSE Woody Vine Parthenocissus inserta Thicket Creeper
PHLPRAT Graminoid Phleum pratense Timothy
PLALANC Herb Plantago lanceolata Ribgrass
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POACOMP Graminoid Poa compressa Canada Blue Grass

POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass

POTRECT Herb Potentilla recta Rough-fruited Cinquefoil

ROSMULT Shrub Rosa multiflora Multiflora Rose

RUMCRIS Herb Rumex crispus Curly Dock

SILVULG Herb Silene vulgaris Catchfly

SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod

TAROFFI Herb Taraxacum officinale Common Dandelion

TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard

TRIPRAT Herb Trifolium pratense Red Clover

VICCRAC Vine Vicia cracca Cow Vetch

VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon E UTM Coordinate| 17 584229E 4819982N Vegetation Type Cultural Thicket Vegetation Type Code CcuT

Species Code TYPE SCIENTIFIC NAME COMMON NAME

ACESASA Tree Acer saccharum ssp. saccharum Sugar Maple

ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow

AGRGIGA Graminoid Agrostis gigantea Black Bentgrass (Redtop Grass)

APOANAN Herb Apocynum androsaemifolium ssp. androsaemifoliu Spreading Dogbane

ASTCORD Herb Symphyotrichum cordifolium@(Aster cordifolius) Heart-leaf Aster

ASTNOVA Herb Symphyotrichum novae-angliae2 (Aster novae-angli New England Aster

CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy

CICINTY Herb Cichorium intybus Chicory

CLIVULG Herb Clinopodium vulgare Wild Basil

CORAMOB Shrub Cornus amomum ssp. obliqua Silky Dogwood

CORSTOL Shrub Cornus stolonifera Red-osier Dogwood

CRA__SP Shrub Crataegus sp Hawthorn Species

DACGLOM Graminoid Dactylis glomerata Orchard Grass

DAUCARO Herb Daucus carota Wild Carrot

DIAARME Herb Dianthus armeria Deptford Pink
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October 26, 2009

DIELONI
ECHVULG
ELYREPE
ERISTRI
FRAAMER
FRAPENN
FRAVIRG
HYPPERF
LOTCORN
MAIRARA
MEDLUPU
MELALBA
MELOFFI
OENPARV
PHLPRAT
PLALANC
POACOMP
POAPRPR
PODPELT
POPDEDE
POPTREM
POTRECT
PRUVUVU
QUERUBR
RANACRI
RHUTYPH
ROSBLAN
RUBIDID
SALERIO
SALEXIG

Shrub
Herb
Graminoid
Herb

Tree

Tree

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Herb
Graminoid
Graminoid
Herb

Tree

Tree

Herb

Herb

Tree

Herb
Shrub
Shrub
Shrub
Shrub
Shrub

Diervilla lonicera
Echium vulgare
Elymus repens
Erigeron strigosus
Fraxinus americana
Fraxinus pennsylvanica
Fragaria virginiana
Hypericum perforatum

Lotus corniculatus

Maianthemum racemosum ssp. racemosum

Medicago lupulina

Melilotus alba

Melilotus officinalis
Oenothera parviflora
Phleum pratense

Plantago lanceolata

Poa compressa

Poa pratensis ssp. pratensis
Podophyllum peltatum
Populus deltoides ssp. deltoides
Populus tremuloides
Potentilla recta

Prunella vulgaris ssp. vulgaris
Quercus rubra

Ranunculus acris

Rhus typhina

Rosa blanda

Rubus idaeus ssp. idaeus
Salix eriocephala

Salix exigua

Bush Honeysuckle
Viper's Bugloss
Quack Grass

Lesser Daisy Fleabane
White Ash

Red Ash

Scarlet Strawberry
Common St. John's-wort
Bird's-foot Trefoil
False Solomon's Seal
Black Medick

White Sweet-clover

Yellow Sweet-clover

Small-flowered Evening-primrose

Timothy

Ribgrass

Canada Blue Grass
Kentucky Blue Grass
Mayapple

Eastern Cottonwood
Trembling Aspen
Rough-fruited Cinquefoil
Selfheal

Red Oak

Tall Buttercup
Staghorn Sumac
Smooth Wild Rose

Red Raspberry
Woolly-headed Willow

Sandbar Willow
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SALPURP Shrub Salix purpurea Purple Osier Willow

SILVULG Herb Silene vulgaris Catchfly

TAROFFI Herb Taraxacum officinale Common Dandelion

THUOCCI Tree Thuja occidentalis Eastern White Cedar

TILAMER Tree Tilia americana Basswood

TRIPRAT Herb Trifolium pratense Red Clover

VIBLENT Shrub Viburnum lentago Nannyberry

VIBTRIL Shrub Viburnum trilobum Highbush Cranberry

VICCRAC Vine Vicia cracca Cow Vetch

VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon F UTM Coordinate 17 584154E 4820049N Vegetation Type Willow-Dogwood Cultural Thicket Vegetation Type Code CUT

October 26, 2009

Species Code
ACESASA
ACHMIMI
AGRGIGA
ANEVIVI
ASTNOVA
CAREBUR
CHRLEUC
CIRVULG
CORSTOL
DAUCARO
DIPFUSY
EQUARVE
ERISTRI
FRAPENN
FRAVIRG
GEUALEP
HYPPERF

TYPE
Tree
Herb
Graminoid
Herb
Herb
Sedge
Herb
Herb
Shrub
Herb
Herb
Fern
Herb
Tree
Herb
Herb

Herb

SCIENTIFIC NAME

Acer saccharum ssp. saccharum
Achillea millefolium ssp. millefolium
Agrostis gigantea

Anemone virginiana var. virginiana
Symphyotrichum novae-angliael (Aster novae-angli
Carex eburnea

Chrysanthemum leucanthemum
Cirsium vulgare

Cornus stolonifera

Daucus carota

Dipsacus fullonum ssp. sylvestris
Equisetum arvense

Erigeron strigosus

Fraxinus pennsylvanica

Fragaria virginiana

Geum aleppicum

Hypericum perforatum

COMMON NAME

Sugar Maple

Common Yarrow

Black Bentgrass (Redtop Grass)
Thimbleweed

New England Aster

Ebony Sedge (Bristle-leaved Sedge)
Ox-eye Daisy

Bull Thistle

Red-osier Dogwood

Wild Carrot

Common Teasel

Field Horsetail

Lesser Daisy Fleabane

Red Ash

Scarlet Strawberry

Yellow Avens

Common St. John's-wort
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JUNDUDL Rush Juncus dudleyi Dudley's Rush
PHAARUN Graminoid Phalaris arundinacea Reed Canary Grass
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
POPDEDE Tree Populus deltoides ssp. deltoides Eastern Cottonwood
POPTREM Tree Populus tremuloides Trembling Aspen
PRUVUVU Herb Prunella vulgaris ssp. vulgaris Selfheal
RHUTYPH Shrub Rhus typhina Staghorn Sumac
ROSMULT Shrub Rosa multiflora Multiflora Rose
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
RUBODOR Shrub Rubus odoratus Purple Flowering Raspberry
SALBEBB Shrub Salix bebbiana Bebb's Willow
SALDISC Shrub Salix discolor Pussy Willow
SALERIO Shrub Salix eriocephala Woolly-headed Willow
SALPETI Shrub Salix petiolaris Slender Willow
SCIATRO Sedge Scirpus atrovirens Black Bulrush
SISMONT Herb Sisyrinchium montanum Common Blue-eyed Grass
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
SOLNENE Herb Solidago nemoralis ssp. nemoralis Gray Goldenrod
TRIAURE Herb Trifolium aureum Yellow Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VEROFFI Herb Veronica officinalis Common Speedwell
VITRIPA Woody Vine Vitis riparia Riverbank Grape

Polygon G UTM Coordinate| 17 583923E 4820398N Vegetation Type Fresh Black Locust Deciduous Forest Vegetation Type Code FOD

October 26, 2009

Species Code
ALLPETI
ARCMIMI
CLEVIRG

TYPE
Herb
Herb

Vine

SCIENTIFIC NAME
Alliaria petiolata
Arctium minus ssp. minus

Clematis virginiana

COMMON NAME
Garlic Mustard
Common Burdock

Virgin's Bower
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CORVARI Herb Coronilla varia Trailing Crown-vetch
DAUCARO Herb Daucus carota Wild Carrot
GERROBE Herb Geranium robertianum Herb Robert
GEUALEP Herb Geum aleppicum Yellow Avens
GEUCANA Herb Geum canadense White Avens
LIGVULG Shrub Ligustrum vulgare Common Privet
LONTATA Shrub Lonicera tatarica Tartarian Honeysuckle
PARINSE Woody Vine Parthenocissus inserta Thicket Creeper
PASSATI Herb Pastinaca sativa Wild Parsnip
PICGLAU Tree Picea glauca White Spruce
PINSTRO Tree Pinus strobus Eastern White Pine
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
RHACATH Shrub Rhamnus cathartica Common Buckthorn
RHAFRAN Shrub Rhamnus frangula Glossy Buckthorn
ROBPSEU Tree Robinia pseudo-acacia Black Locust
ROS__SP Shrub Rosa sp Rose Species
RUBALLE Shrub Rubus allegheniensis Common Blackberry
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
RUBOCCI Shrub Rubus occidentalis Black Raspberry
RUMCRIS Herb Rumex crispus Curly Dock
SALFRAG Tree Salix fragilis Crack Willow
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon H UTM Coordinate’ 17 583957E 4820432N Vegetation Type Old Field Cultural Meadow Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ARCMIMI Herb Arctium minus ssp. minus Common Burdock
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
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ASTLALA
ASTLALA
ASTLALA
ASTNOVA
CHRLEUC
CICINTY
CIRARVE
CIRVULG
CORVARI
DAUCARO
ELYREPE
HYPPERF
LOTCORN
MELALBA
PASSATI
PHLPRAT
PICGLAU
PINSTRO
POAPRPR
POPBABA
POPDEDE
POTRECT
ROSMULT
RUMCRIS
SILVULG
SOLALAL
TAROFFI
TRADUBI

VICCRAC

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb
Graminoid
Tree

Tree
Graminoid
Tree

Tree

Herb
Shrub
Herb

Herb

Herb

Herb

Herb

Vine

Symphyotrichum lanceolatum ssp. (Aster lanceolat

Symphyotrichum laeve var. laeveB(Aster laevis var. |
Symphyotrichum lateriflorum var. lateriflorum@ (As
Symphyotrichum novae-angliael (Aster novae-angli

Chrysanthemum leucanthemum

Cichorium intybus
Cirsium arvense
Cirsium vulgare
Coronilla varia
Daucus carota
Elymus repens
Hypericum perforatum
Lotus corniculatus
Melilotus alba
Pastinaca sativa
Phleum pratense
Picea glauca

Pinus strobus

Poa pratensis ssp. pratensis

Populus balsamifera ssp. balsamifera

Populus deltoides ssp. deltoides

Potentilla recta

Rosa multiflora

Rumex crispus

Silene vulgaris

Solidago altissima var. altissima
Taraxacum officinale
Tragopogon dubius

Vicia cracca

Panicled Aster

Smooth Aster

Small White Aster (One-sided Aster)

New England Aster
Ox-eye Daisy

Chicory

Canada Thistle

Bull Thistle

Trailing Crown-vetch
Wild Carrot

Quack Grass

Common St. John's-wort
Bird's-foot Trefoil
White Sweet-clover
Wild Parsnip

Timothy

White Spruce

Eastern White Pine
Kentucky Blue Grass
Balsam Poplar
Eastern Cottonwood
Rough-fruited Cinquefoil
Multiflora Rose

Curly Dock

Catchfly

Tall Goldenrod
Common Dandelion
Doubtful Goat's-beard

Cow Vetch

October 26, 2009
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Polygon

October 26, 2009

UTM Coordinate

Species Code TYPE
AGRGIGA Graminoid
AMBARTE Herb
ASTLALA Herb
ASTLALA Herb
ASTLALA Herb
BROTECT Graminoid
CARCRIP Herb
CHRLEUC Herb
CICINTY Herb
CIRARVE Herb
CONARVE Vine
CORVARI Herb
DAUCARO Herb
DIPFUSY Herb
ELYREPE Graminoid
ERIANNU Herb
ERISTRI Herb
HORJUJU Graminoid
LEPCAMP Herb
LOTCORN Herb
LYTSALI Herb
MATPERF Herb
MEDLUPU Herb
MEDSASA Herb
MELALBA Herb
MELOFFI Herb
PHLPRAT Graminoid
PLAMAJO Herb

17 583474E 4820513N

SCIENTIFIC NAME

Agrostis gigantea

Ambrosia artemisiifolia

Symphyotrichum lanceolatum ssp. (Aster lanceolat

Symphyotrichum lateriflorum var. lateriflorum@ (As

Symphyotrichum laeve var. laevell(Aster laevis var. |

Bromus tectorum

Carduus crispus
Chrysanthemum leucanthemum
Cichorium intybus

Cirsium arvense

Convolvulus arvensis

Coronilla varia

Daucus carota

Dipsacus fullonum ssp. sylvestris
Elymus repens

Erigeron annuus

Erigeron strigosus

Hordeum jubatum ssp. jubatum
Lepidium campestre

Lotus corniculatus

Lythrum salicaria

Matricaria perforata

Medicago lupulina

Medicago sativa ssp. sativa
Melilotus alba

Melilotus officinalis

Phleum pratense

Plantago major

Vegetation Type Mixed Old Field Cultural Meadow

Vegetation Type Code

COMMON NAME

Black Bentgrass (Redtop Grass)
Annual Ragweed (Common Ragweed)
Panicled Aster

Small White Aster (One-sided Aster)
Smooth Aster

Cheat Grass (Downy Chess)
Curled Plumless-thistle

Ox-eye Daisy

Chicory

Canada Thistle

Field Bindweed

Trailing Crown-vetch

Wild Carrot

Common Teasel

Quack Grass

Daisy Fleabane

Lesser Daisy Fleabane
Squirrel-tail Grass

Field Cress

Bird's-foot Trefoil

Purple Loosestrife

Scentless Chamomile

Black Medick

Alfalfa

White Sweet-clover

Yellow Sweet-clover

Timothy

Common Plantain

CumM1-1
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POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
PUCDIST Graminoid Puccinellia distans Spreading Goose Grass
RUMCRIS Herb Rumex crispus Curly Dock
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 123

Polygon A UTM Coordinate| 17 583088E 4816556N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CuUM1-1

October 26, 2009

Species Code
AMBARTE
ARAARPU
ATRPATU
BARVULG
BROININ
CICINTY
CIRARVE
CIRVULG
DAUCARO
HORJUJU
LACSERR
LEPCAMP
LOLPERE
LOTCORN
MATPERF
MEDLUPU
MELALBA
MELOFFI
PHAARUN
PLAMAIJO

TYPE
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Herb
Graminoid

Herb

SCIENTIFIC NAME

Ambrosia artemisiifolia

Arabis arenicola var. pubescens
Atriplex patula

Barbarea vulgaris

Bromus inermis ssp. inermis
Cichorium intybus

Cirsium arvense

Cirsium vulgare

Daucus carota

Hordeum jubatum ssp. jubatum
Lactuca serriola

Lepidium campestre

Lolium perenne

Lotus corniculatus

Matricaria perforata

Medicago lupulina

Melilotus alba

Melilotus officinalis

Phalaris arundinacea

Plantago major

COMMON NAME

Annual Ragweed (Common Ragweed)
Arbis arenicola var. Pubescens
Halberd-leaf Saltbush (Spearscale)
Yellow Rocket (Common Wintercress)
Awnless Brome (Smooth Brome)
Chicory

Canada Thistle

Bull Thistle

Wild Carrot

Squirrel-tail Grass

Prickly Lettuce

Field Cress

Perennial Rye Grass

Bird's-foot Trefoil

Scentless Chamomile

Black Medick

White Sweet-clover

Yellow Sweet-clover

Reed Canary Grass

Common Plantain
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POACOMP Graminoid Poa compressa Canada Blue Grass
POLCONV Vine Polygonum convolvulus Black Bindweed
POTNORV Herb potentilla norvegica Cinquefoil
RUMCRIS Herb Rumex crispus Curly Dock
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
SONASAS Herb Sonchus asper ssp. asper Spiny-leaved Sow-thistle
THLARVE Herb Thlaspi arvense Field Penny-cress
TRIPRAT Herb Trifolium pratense Red Clover
VICCRAC Vine Vicia cracca Cow Vetch
Polygon B UTM Coordinate 17 583101E 4816593FEREAN  Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
ARAARPU
ASTNOVA
BARVULG
BROININ
BROTECT
CARCRIP
CICINTY
CIRARVE
CIRVULG
DAUCARO
DIPFUSY
ELYREPE
LEPCAMP
LOLPERE
LOTCORN
MATPERF
MEDLUPU
MELALBA

TYPE
Herb
Herb
Herb
Graminoid
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb
Graminoid
Herb
Graminoid
Herb
Herb
Herb

Herb

SCIENTIFIC NAME

Arabis arenicola var. pubescens
Symphyotrichum novae-angliael (Aster novae-angli
Barbarea vulgaris

Bromus inermis ssp. inermis
Bromus tectorum

Carduus crispus

Cichorium intybus

Cirsium arvense

Cirsium vulgare

Daucus carota

Dipsacus fullonum ssp. sylvestris
Elymus repens

Lepidium campestre

Lolium perenne

Lotus corniculatus

Matricaria perforata

Medicago lupulina

Melilotus alba

COMMON NAME

Arbis arenicola var. Pubescens
New England Aster

Yellow Rocket (Common Wintercress)
Awnless Brome (Smooth Brome)
Cheat Grass (Downy Chess)
Curled Plumless-thistle

Chicory

Canada Thistle

Bull Thistle

Wild Carrot

Common Teasel

Quack Grass

Field Cress

Perennial Rye Grass

Bird's-foot Trefoil

Scentless Chamomile

Black Medick

White Sweet-clover
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MELOFFI Herb Melilotus officinalis Yellow Sweet-clover
PHAARUN Graminoid Phalaris arundinacea Reed Canary Grass
POACOMP Graminoid Poa compressa Canada Blue Grass
RUMCRIS Herb Rumex crispus Curly Dock
SINARVE Herb Sinapis arvensis Wild Mustard
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
SONARAR Herb Sonchus arvensis ssp. arvensis Field Sow-thistle
TAROFFI Herb Taraxacum officinale Common Dandelion
THLARVE Herb Thlaspi arvense Field Penny-cress
TRIPRAT Herb Trifolium pratense Red Clover
VICCRAC Vine Vicia cracca Cow Vetch

Polygon C UTM Coordinate| 17 582903E 4816457N Vegetation Type | Weed Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AGRGIGA
AMBARTE
ANAARVE
ASTLALA
ASTLALA
ASTLALA
ATRPATU
BIDFRON
CHEALAL
CIRARVE
DAUCARO
ELYREPE
LACSERR
LEPCAMP
LOLPERE

LYTSALI

TYPE
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Graminoid

Herb

SCIENTIFIC NAME
Agrostis gigantea
Ambrosia artemisiifolia
Anagallis arvensis

Symphyotrichum lanceolatum ssp. (Aster lanceolat

Symphyotrichum laeve var. laeveB(Aster laevis var. |

Symphyotrichum lateriflorum var. lateriflorum@ (As
Atriplex patula

Bidens frondosa

Chenopodium album var. album

Cirsium arvense

Daucus carota

Elymus repens

Lactuca serriola

Lepidium campestre

Lolium perenne

Lythrum salicaria

COMMON NAME

Black Bentgrass (Redtop Grass)
Annual Ragweed (Common Ragweed)
Scarlet Pimpernel

Panicled Aster

Smooth Aster

Small White Aster (One-sided Aster)
Halberd-leaf Saltbush (Spearscale)
Devil's Beggar-ticks

Lamb's Quarters

Canada Thistle

Wild Carrot

Quack Grass

Prickly Lettuce

Field Cress

Perennial Rye Grass

Purple Loosestrife
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MATPERF Herb Matricaria perforata Scentless Chamomile
MEDLUPU Herb Medicago lupulina Black Medick
MELALBA Herb Melilotus alba White Sweet-clover
PHAARUN Graminoid Phalaris arundinacea Reed Canary Grass
PHLPRAT Graminoid Phleum pratense Timothy
POACOMP Graminoid Poa compressa Canada Blue Grass
POLAVIC Herb Polygonum aviculare Common Knotweed
POLCONV Vine Polygonum convolvulus Black Bindweed
POLLAPA Herb Polygonum lapathifolium Pale Smartweed
POLPERS Herb Polygonum persicaria Lady's Thumb
PUCDIST Graminoid Puccinellia distans Spreading Goose Grass
SINARVE Herb Sinapis arvensis Wild Mustard
SONARAR Herb Sonchus arvensis ssp. arvensis Field Sow-thistle
TAROFFI Herb Taraxacum officinale Common Dandelion
THLARVE Herb Thlaspi arvense Field Penny-cress
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
TYPANGU Herb Typha angustifolia Narrow-leaved Cattail
VICCRAC Vine Vicia cracca Cow Vetch
VICSATI Vine Vicia sativa Spring Vetch

Polygon D UTM Coordinate| 17 583536E 4816727N Vegetation Type Crown Vetch Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
ACENEGU
BROININ
CARCRIP
CHRLEUC
CICINTY
CORVARI
DAUCARO

TYPE

Tree
Graminoid
Herb

Herb

Herb

Herb

Herb

SCIENTIFIC NAME

Acer negundo

Bromus inermis ssp. inermis
Carduus crispus
Chrysanthemum leucanthemum
Cichorium intybus

Coronilla varia

Daucus carota

COMMON NAME

Manitoba Maple

Awnless Brome (Smooth Brome)

Curled Plumless-thistle
Ox-eye Daisy

Chicory

Trailing Crown-vetch

Wild Carrot
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ECHVULG Herb Echium vulgare Viper's Bugloss
HYPPERF Herb Hypericum perforatum Common St. John's-wort
MEDLUPU Herb Medicago lupulina Black Medick
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
POACOMP Graminoid Poa compressa Canada Blue Grass
POPDEDE Tree Populus deltoides ssp. deltoides Eastern Cottonwood
RUMCRIS Herb Rumex crispus Curly Dock
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIHYEL Herb Trifolium hybridum ssp. elegans Alsike Clover
TUSFARF Herb Tussilago farfara Coltsfoot

Site Number 125

Polygon A UTM Coordinate Vegetation Type Dry-Moist Cultural Old Field Meadow Type Vegetation Type Code CuM1-1

Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACEPLAT Tree Acer platanoides Norway Maple
ACESACC Tree Acer saccharinum Silver Maple
AGRGIGA Graminoid Agrostis gigantea Black Bentgrass (Redtop Grass)
AGRGIGA Graminoid Agrostis gigantea Black Bentgrass (Redtop Grass)
ALLPETI Herb Alliaria petiolata Garlic Mustard
AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
ARCMIMI Herb Arctium minus ssp. minus Common Burdock
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
ASTCORD Herb Symphyotrichum cordifoliumB(Aster cordifolius) Heart-leaf Aster
ASTLALA Herb Symphyotrichum laeve var. laevel(Aster laevis var.| ~ Smooth Aster
ASTLALA Herb Symphyotrichum lanceolatum ssp. (Aster lanceolat Panicled Aster
ASTLALA Herb Symphyotrichum lateriflorum var. lateriflorum@ (As Small White Aster (One-sided Aster)

October 26, 2009
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ASTNOVA
BARVULG
BROININ
BROININ
CARNULE
CERARAR
CHRLEUC
CHRLEUC
CICINTY
CIRARVE
CIRARVE
CORAMOB
CRA__SP
DAUCARO
DIPFUSY
ELYREPE
EQUARVE
ERIANNU
ERIPHPH
FESRUBR
HYPPERF
HYPPERF
LEOCACA
LEPCAMP
LONTATA
LOTCORN
LOTCORN
MALMOSC
MEDLUPU

MEDLUPU

Herb

Herb
Graminoid
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb

Herb
Shrub
Shrub
Herb

Herb
Graminoid
Fern

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb
Shrub
Herb

Herb

Herb

Herb

Herb

Symphyotrichum novae-angliae® (Aster novae-angli
Barbarea vulgaris

Bromus inermis ssp. inermis
Bromus inermis ssp. inermis
Carduus nutans ssp. Leiophyllus
Cerastium arvense ssp. arvense
Chrysanthemum leucanthemum
Chrysanthemum leucanthemum
Cichorium intybus

Cirsium arvense

Cirsium arvense

Cornus amomum ssp. obliqua
Crataegus sp

Daucus carota

Dipsacus fullonum ssp. sylvestris
Elymus repens

Equisetum arvense

Erigeron annuus

Erigeron philadelphicus ssp. philadelphicus
Festuca rubra

Hypericum perforatum
Hypericum perforatum
Leonurus cardiaca ssp. cardiaca
Lepidium campestre

Lonicera tatarica

Lotus corniculatus

Lotus corniculatus

Malva moschata

Medicago lupulina

Medicago lupulina

New England Aster

Yellow Rocket (Common Wintercress)
Awnless Brome (Smooth Brome)

Awnless Brome (Smooth Brome)

Nodding Thistle
Meadow Chickweed
Ox-eye Daisy

Ox-eye Daisy

Chicory

Canada Thistle
Canada Thistle

Silky Dogwood
Hawthorn Species
Wild Carrot

Common Teasel
Quack Grass

Field Horsetail

Daisy Fleabane
Philadelphia Fleabane
Red Fescue

Common St. John's-wort
Common St. John's-wort
Motherwort

Field Cress

Tartarian Honeysuckle
Bird's-foot Trefoil
Bird's-foot Trefoil
Musk Mallow

Black Medick

Black Medick
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MELALBA
MELALBA
PARINSE
PHAARUN
PHAARUN
PHLPRAT
PHLPRAT
PHRAUST
PICPUNG
PINRESI
PINSYLV
PLALANC
POAPRPR
POAPRPR
POPNIGR
POTRECT
POTRECT
PRUVIVI
PRUVUVU
RANBULB
RANHICA
RHUGLAB
RUBIDID
RUBOCCI
RUMCRIS
RUMCRIS
SAL__SP
SALERIO
SILLATI
SOLALAL

Herb

Herb
Woody Vine
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Tree

Tree

Tree

Herb
Graminoid
Graminoid
Tree

Herb

Herb
Shrub
Herb

Herb

Herb
Shrub
Shrub
Shrub
Herb

Herb
Shrub
Shrub
Herb

Herb

Melilotus alba

Melilotus alba
Parthenocissus inserta
Phalaris arundinacea
Phalaris arundinacea

Phleum pratense

Phleum pratense

Phragmites australis

Picea Pungens

Pinus resinosa

Pinus sylvestris

Plantago lanceolata

Poa pratensis ssp. pratensis
Poa pratensis ssp. pratensis
Populus nigra

Potentilla recta

Potentilla recta

Prunus virginiana ssp. virginiana
Prunella vulgaris ssp. vulgaris
Ranunculus bulbosus
Ranunculus hispidus var. caricetorum
Rhus glabra

Rubus idaeus ssp. idaeus
Rubus occidentalis

Rumex crispus

Rumex crispus

Salix sp

Salix eriocephala

Silene latifolia

Solidago altissima var. altissima

White Sweet-clover
White Sweet-clover
Thicket Creeper

Reed Canary Grass
Reed Canary Grass
Timothy

Timothy

Common Reed
Colorado Spruce

Red Pine

Scots Pine

Ribgrass

Kentucky Blue Grass
Kentucky Blue Grass
Lombardy Poplar
Rough-fruited Cinquefoil
Rough-fruited Cinquefoil
Choke Cherry

Selfheal

Bulbous Buttercup
Swamp Buttercup
Smooth Sumac

Red Raspberry

Black Raspberry

Curly Dock

Curly Dock

Willow Species
Woolly-headed Willow
Bladder Campion

Tall Goldenrod
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SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
SONARAR Herb Sonchus arvensis ssp. arvensis Field Sow-thistle
TAROFFI Herb Taraxacum officinale Common Dandelion
TAROFFI Herb Taraxacum officinale Common Dandelion
THUOCCI Tree Thuja occidentalis Eastern White Cedar
TRAPRPR Herb Tragopogon pratensis ssp. pratensis Meadow Goat's-beard
TRIHYEL Herb Trifolium hybridum ssp. elegans Alsike Clover
TRIPRAT Herb Trifolium pratense Red Clover
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VICCRAC Vine Vicia cracca Cow Vetch
VICCRAC Vine Vicia cracca Cow Vetch
VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon B UTM Coordinate| Unknown Vegetation Type Dry-Moist Cultural Old Field Meadow Type Vegetation Type Code CUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CIRARVE Herb Cirsium arvense Canada Thistle
DIPFUSY Herb Dipsacus fullonum ssp. sylvestris Common Teasel
ELAUMBE Shrub Elaeagnus umbellata Autumn Olive
ELYREPE Graminoid Elymus repens Quack Grass
ERIANNU Herb Erigeron annuus Daisy Fleabane
FESRUBR Graminoid Festuca rubra Red Fescue
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDLUPU Herb Medicago lupulina Black Medick
MELALBA Herb Melilotus alba White Sweet-clover
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PINSYLV Tree Pinus sylvestris Scots Pine
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
ROBPSEU Tree Robinia pseudo-acacia Black Locust
RUMCRIS Herb Rumex crispus Curly Dock
ULMPUMI Tree Ulmus pumila Siberian EIm
VICCRAC Vine Vicia cracca Cow Vetch
Polygon C UTM Coordinate, Unknown Vegetation Type Black Locust - Trembling Aspen Cultural Woo \Vegetation Type Code cuwi

Species Code
ACENEGU
ALLPETI
ARCMIMI
ASTLALA
ASTLALA
ASTLALA
DAUCARO
FESRUBR
FRAPENN
GALAPAR
HESMATR
MELALBA
PHAARUN
POPTREM
RHACATH
ROBPSEU
RUBOCCI
RUMCRIS
SOLALAL
TAROFFI

TYPE

Tree

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Tree

Herb

Herb

Herb
Graminoid
Tree
Shrub
Tree
Shrub
Herb

Herb

Herb

SCIENTIFIC NAME
Acer negundo
Alliaria petiolata

Arctium minus ssp. minus

Symphyotrichum laeve var. laeveB|(Aster laevis var. |
Symphyotrichum lateriflorum var. lateriflorum@@ (As

Symphyotrichum lanceolatum ssp. (Aster lanceolat

Daucus carota

Festuca rubra

Fraxinus pennsylvanica
Galium aparine
Hesperis matronalis
Melilotus alba

Phalaris arundinacea
Populus tremuloides
Rhamnus cathartica
Robinia pseudo-acacia
Rubus occidentalis
Rumex crispus
Solidago altissima var. altissima

Taraxacum officinale

COMMON NAME
Manitoba Maple
Garlic Mustard
Common Burdock

Smooth Aster

Small White Aster (One-sided Aster)

Panicled Aster

Wild Carrot

Red Fescue

Red Ash

Cleavers

Dame's Rocket
White Sweet-clover
Reed Canary Grass
Trembling Aspen
Common Buckthorn
Black Locust

Black Raspberry
Curly Dock

Tall Goldenrod

Common Dandelion
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Site Number

Polygon

October 26, 2009

129
A

Species Code
ASTERER
ASTLALA
ASTLALA
ASTLALA
CARNULE
CHRLEUC
CICINTY
DANSPIC
DAUCARO
ECHVULG
EQUARVE
ERISTRI
ERUGALL
EUTGRAM
FESPRAT
FRAVIRG
HIEPILO
HYPPERF
LOTCORN
MELALBA
MONFIST
PANACAC
PINSYLV
POACOMP
PRUVUVU
RHACATH

SOLALAL

UTM Coordinate

TYPE

Herb

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Herb

Herb

Fern

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Tree
Graminoid
Herb
Shrub

Herb

17 648976E 4878577N

SCIENTIFIC NAME

Symphyotrichum ericoides var. ericoides? (Aster eri

Symphyotrichum laeve var. laevell(Aster laevis var. |

Symphyotrichum lateriflorum var. lateriflorum@ (As
Symphyotrichum lanceolatum ssp. (Aster lanceolat
Carduus nutans ssp. Leiophyllus
Chrysanthemum leucanthemum
Cichorium intybus

Danthonia spicata

Daucus carota

Echium vulgare

Equisetum arvense

Erigeron strigosus

Erucastrum gallicum

Euthamia graminifolia

Festuca pratensis

Fragaria virginiana

Hieracium piloselloides

Hypericum perforatum

Lotus corniculatus

Melilotus alba

Monarda fistulosa

Panicum acuminatum var. acuminatum
Pinus sylvestris

Poa compressa

Prunella vulgaris ssp. vulgaris

Rhamnus cathartica

Solidago altissima var. altissima

Vegetation Type Forb Cultural Meadow

Vegetation Type Code

COMMON NAME
White Heath Aster
Smooth Aster

Small White Aster (One-sided Aster)
Panicled Aster

Nodding Thistle

Ox-eye Daisy

Chicory

Poverty Oat Grass

Wild Carrot

Viper's Bugloss

Field Horsetail

Lesser Daisy Fleabane
French Rocket
Grass-leaved Goldenrod
Meadow Fescue

Scarlet Strawberry
Glaucous King Devil
Common St. John's-wort
Bird's-foot Trefoil
White Sweet-clover
Wild Bergamot

Hairy Panic Grass

Scots Pine

Canada Blue Grass
Selfheal

Common Buckthorn

Tall Goldenrod

CuM1-1
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SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
SOLNENE Herb Solidago nemoralis ssp. nemoralis Gray Goldenrod
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VICCRAC Vine Vicia cracca Cow Vetch
Polygon B UTM Coordinate| 17 648974E 4878704N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CuM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACENEGU Tree Acer negundo Manitoba Maple
ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow
APOCANN Herb Apocynum cannabinum Clasping-leaf Dogbane (Indian Hemp)
ARAGLAB Herb Arabis glabra Tower-mustard
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
ASTERER Herb Symphyotrichum ericoides var. ericoidesl (Aster eri White Heath Aster
ASTNOVA Herb Symphyotrichum novae-angliael (Aster novae-angli New England Aster
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CONCANA Herb Conyza canadensis Horseweed
CYNROSS Vine Cynanchum rossicum White Swallow-wort
DANSPIC Graminoid Danthonia spicata Poverty Oat Grass
DAUCARO Herb Daucus carota Wild Carrot
ECHVULG Herb Echium vulgare Viper's Bugloss
EUTGRAM Herb Euthamia graminifolia Grass-leaved Goldenrod
FESPRAT Graminoid Festuca pratensis Meadow Fescue
HIEPILO Herb Hieracium piloselloides Glaucous King Devil
LEPCAMP Herb Lepidium campestre Field Cress
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MONFIST Herb Monarda fistulosa Wild Bergamot
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
PANACAC Graminoid Panicum acuminatum var. acuminatum Hairy Panic Grass
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PHYHETE Herb Physalis heterophylla Clammy Ground-cherry
PINSYLV Tree Pinus sylvestris Scots Pine
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
PRUVUVU Herb Prunella vulgaris ssp. vulgaris Selfheal
RHACATH Shrub Rhamnus cathartica Common Buckthorn
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Polygon C UTM Coordinate| 17 649132E 4878486N Vegetation Type Dry Scots Pine Cultural Thicket Vegetation Type Code CcuT

October 26, 2009

Species Code
ACHMIMI
ANECYLI
ASCSYRI
ASTERER
BROININ
CONCANA
ERISTRI
FESPRAT
FRAVIRG
HYPPERF
MELALBA
MONFIST
OENPARV
PHYHETE
PINSYLV
POACOMP

TYPE

Herb

Herb

Herb

Herb
Graminoid
Herb

Herb
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb

Tree

Graminoid

SCIENTIFIC NAME

Achillea millefolium ssp. millefolium
Anemone cylindrica

Asclepias syriaca

Symphyotrichum ericoides var. ericoides? (Aster eri
Bromus inermis ssp. inermis

Conyza canadensis

Erigeron strigosus

Festuca pratensis

Fragaria virginiana

Hypericum perforatum

Melilotus alba

Monarda fistulosa

Oenothera parviflora

Physalis heterophylla

Pinus sylvestris

Poa compressa

COMMON NAME

Common Yarrow

Long-fruited Anemone

Kansas Milkweed (Common Milkweed)
White Heath Aster

Awnless Brome (Smooth Brome)
Horseweed

Lesser Daisy Fleabane

Meadow Fescue

Scarlet Strawberry

Common St. John's-wort

White Sweet-clover

Wild Bergamot

Small-flowered Evening-primrose
Clammy Ground-cherry

Scots Pine

Canada Blue Grass
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POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
SOLNENE Herb Solidago nemoralis ssp. nemoralis Gray Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon D UTM Coordinate| 17 649055E 4878487N Vegetation Type Scots Pine Coniferous Forest Vegetation Type Code
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow
ASTNOVA Herb Symphyotrichum novae-angliae (Aster novae-angli New England Aster
DAUCARO Herb Daucus carota Wild Carrot
ELAANGU Shrub Elaeagnus angustifolia Russian Olive
EQUARVE Fern Equisetum arvense Field Horsetail
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
FRAVIRG Herb Fragaria virginiana Scarlet Strawberry
HIEPILO Herb Hieracium piloselloides Glaucous King Devil
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LINVULG Herb Linaria vulgaris Butter-and-eggs
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MAICANA Herb Maianthemum canadense Canada Mayflower
MELALBA Herb Melilotus alba White Sweet-clover
PHYHETE Herb Physalis heterophylla Clammy Ground-cherry
PINSYLV Tree Pinus sylvestris Scots Pine
POACOMP Graminoid Poa compressa Canada Blue Grass
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
QUERUBR Tree Quercus rubra Red Oak
RHACATH Shrub Rhamnus cathartica Common Buckthorn
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SILVULG Herb Silene vulgaris Catchfly
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLNENE Herb Solidago nemoralis ssp. nemoralis Gray Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
VITRIPA Woody Vine Vitis riparia Riverbank Grape

Site Number 130

Polygon A UTM Coordinate| 17 648621E 4877859N Vegetation Type Forb Cultural Meadow Vegetation Type Code

October 26, 2009

Species Code
ACENEGU
AGRGIGA
AMBARTE
ASTERER
ASTLALA
ASTLALA
ASTLALA
ASTNOVA
BROININ
CHRLEUC
CICINTY
CIRVULG
DAUCARO
ELYREPE
ERISTRI
EUTGRAM
LOTCORN
PHAARUN
PHLPRAT
PLARUGE

TYPE

Tree
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb
Graminoid
Graminoid

Herb

SCIENTIFIC NAME

Acer negundo

Agrostis gigantea
Ambrosia artemisiifolia

Symphyotrichum ericoides var. ericoides? (Aster eri

Symphyotrichum laeve var. laeveB(Aster laevis var. |

Symphyotrichum lanceolatum ssp. (Aster lanceolat
Symphyotrichum lateriflorum var. lateriflorum@ (As
Symphyotrichum novae-angliae (Aster novae-angli
Bromus inermis ssp. inermis

Chrysanthemum leucanthemum

Cichorium intybus

Cirsium vulgare

Daucus carota

Elymus repens

Erigeron strigosus

Euthamia graminifolia

Lotus corniculatus

Phalaris arundinacea

Phleum pratense

Plantago rugelii

COMMON NAME

Manitoba Maple

Black Bentgrass (Redtop Grass)
Annual Ragweed (Common Ragweed)
White Heath Aster

Smooth Aster

Panicled Aster

Small White Aster (One-sided Aster)
New England Aster

Awnless Brome (Smooth Brome)
Ox-eye Daisy

Chicory

Bull Thistle

Wild Carrot

Quack Grass

Lesser Daisy Fleabane

Grass-leaved Goldenrod

Bird's-foot Trefoil

Reed Canary Grass

Timothy

Pale Plantain
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POACOMP Graminoid Poa compressa Canada Blue Grass
POTANAN Herb Potentilla anserina ssp. anserina Silverweed
POTNORV Herb potentilla norvegica Cinquefoil
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
VERHAST Herb Verbena hastata Blue Vervain
VERTHAP Herb Verbascum thapsus Common Mullein
Polygon B UTM Coordinate| 17 648620E 4877800N Vegetation Type Forb Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
ACENEGU
ACIARVE
AMBARTE
ARESERP
ASTNOVA
BROTECT
CONCANA
CYNROSS
DAUCARO
ECHVULG
ELYREPE
ERISTRI
FESRUBR
LEPDENS
MEDLUPU
OENPARV
PHLPRAT
PLALANC

TYPE

Tree

Herb

Herb

Herb

Herb
Graminoid
Herb

Vine

Herb

Herb
Graminoid
Herb
Graminoid
Herb

Herb

Herb
Graminoid

Herb

SCIENTIFIC NAME

Acer negundo

Acinos arvensis
Ambrosia artemisiifolia
Arenaria serpyllifolia
Symphyotrichum novae-angliael (Aster novae-angli
Bromus tectorum
Conyza canadensis
Cynanchum rossicum
Daucus carota

Echium vulgare

Elymus repens
Erigeron strigosus
Festuca rubra
Lepidium densiflorum
Medicago lupulina
Oenothera parviflora
Phleum pratense

Plantago lanceolata

COMMON NAME

Manitoba Maple

Sping Savory (Mother-of-thyme)
Annual Ragweed (Common Ragweed)
Thyme-leaf Sandwort

New England Aster

Cheat Grass (Downy Chess)
Horseweed

White Swallow-wort

Wild Carrot

Viper's Bugloss

Quack Grass

Lesser Daisy Fleabane

Red Fescue

Common Pepper-grass

Black Medick

Small-flowered Evening-primrose
Timothy

Ribgrass
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POACOMP Graminoid Poa compressa Canada Blue Grass
SETPUMI Graminoid Setaria pumila Yellow Foxtail
SILNOCT Herb Silene noctiflora Night-flowering Catchfly
SILVULG Herb Silene vulgaris Catchfly
SISALTI Herb Sisymbrium altissimum Tall Tumble-mustard
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis Canada Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
Polygon C UTM Coordinate 17 648629E 4877707N Vegetation Type Forb Cultural Meadow Vegetation Type Code CuM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
APOCANN Herb Apocynum cannabinum Clasping-leaf Dogbane (Indian Hemp)
ARESERP Herb Arenaria serpyllifolia Thyme-leaf Sandwort
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CHEALAL Herb Chenopodium album var. album Lamb's Quarters
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CONCANA Herb Conyza canadensis Horseweed
CRETECT Herb Crepis tectorum Narrow-leaved Hawk's Beard
DAUCARO Herb Daucus carota Wild Carrot
ECHVULG Herb Echium vulgare Viper's Bugloss
ELYREPE Graminoid Elymus repens Quack Grass
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LACSERR Herb Lactuca serriola Prickly Lettuce
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELOFFI Herb Melilotus officinalis Yellow Sweet-clover
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
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PHYHETE Herb Physalis heterophylla Clammy Ground-cherry
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POLCONV Vine Polygonum convolvulus Black Bindweed
SILVULG Herb Silene vulgaris Catchfly
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis Canada Goldenrod
VERTHAP Herb Verbascum thapsus Common Mullein
Polygon D UTM Coordinate 17 648544E 4877647N Vegetation Type forb cultural meadow with planted scots pine Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AMBARTE
ARESERP
ASCSYRI
BROININ
CHEALAL
CHRLEUC
CONCANA
CYNROSS
ECHVULG
ELYREPE
HYPPERF
LINVULG
MEDLUPU
MELALBA
OENPARV
PANCAPI
PHLPRAT
PINSYLV
POACOMP

TYPE
Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Vine

Herb
Graminoid
Herb

Herb

Herb

Herb

Herb
Graminoid
Graminoid
Tree

Graminoid

SCIENTIFIC NAME

Ambrosia artemisiifolia
Arenaria serpyllifolia

Asclepias syriaca

Bromus inermis ssp. inermis
Chenopodium album var. album
Chrysanthemum leucanthemum
Conyza canadensis

Cynanchum rossicum

Echium vulgare

Elymus repens

Hypericum perforatum

Linaria vulgaris

Medicago lupulina

Melilotus alba

Oenothera parviflora

Panicum capillare

Phleum pratense

Pinus sylvestris

Poa compressa

COMMON NAME

Annual Ragweed (Common Ragweed)
Thyme-leaf Sandwort

Kansas Milkweed (Common Milkweed)
Awnless Brome (Smooth Brome)
Lamb's Quarters

Ox-eye Daisy

Horseweed

White Swallow-wort

Viper's Bugloss

Quack Grass

Common St. John's-wort
Butter-and-eggs

Black Medick

White Sweet-clover

Small-flowered Evening-primrose
Witch Panic Grass

Timothy

Scots Pine

Canada Blue Grass
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POLCONV Vine Polygonum convolvulus Black Bindweed
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
SALKALI Herb Salsola kali Russian Thistle
SECCERE Graminoid Secale cereale Rye
SILVULG Herb Silene vulgaris Catchfly
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIREPE Herb Trifolium repens White Clover
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 131

Polygon A UTM Coordinate| 17 643578E 4878610N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1

Species Code TYPE SCIENTIFIC NAME COMMON NAME
AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
ASTERER Herb Symphyotrichum ericoides var. ericoides? (Aster eri White Heath Aster
ASTLALA Herb Symphyotrichum laeve var. laeveBl(Aster laevis var.| ~ Smooth Aster
ASTLALA Herb Symphyotrichum lanceolatum ssp. (Aster lanceolat Panicled Aster
ASTLALA Herb Symphyotrichum lateriflorum var. lateriflorum@ (As Small White Aster (One-sided Aster)
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CENSCAB Herb Centaurea scabiosa Scabiose Knapweed
CIRVULG Herb Cirsium vulgare Bull Thistle
DAUCARO Herb Daucus carota Wild Carrot
ECHVULG Herb Echium vulgare Viper's Bugloss
ELYREPE Graminoid Elymus repens Quack Grass
EQUARVE Fern Equisetum arvense Field Horsetail
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
FESRUBR Graminoid Festuca rubra Red Fescue
GALMOLL Herb Galium mollugo Smooth Bedstraw
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HORJUJU Graminoid Hordeum jubatum ssp. jubatum Squirrel-tail Grass
LOLPERE Graminoid Lolium perenne Perennial Rye Grass
MEDLUPU Herb Medicago lupulina Black Medick
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
PLALANC Herb Plantago lanceolata Ribgrass
POACOMP Graminoid Poa compressa Canada Blue Grass
RUMCRIS Herb Rumex crispus Curly Dock
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TRIHYEL Herb Trifolium hybridum ssp. elegans Alsike Clover
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
Polygon B UTM Coordinate| 17 643645E 4878627N Vegetation Type (Pioneer) Mixed Cultural Meadow Vegetation Type Code CuM1-1

October 26, 2009

Species Code
ACENEGU
ACIARVE
AMBARTE
ASTERER
ASTNOVA
BROININ
CENSCAB
CHRLEUC
CICINTY
DAUCARO
ECHVULG
EQUARVE
ERUGALL
FESRUBR

TYPE
Tree
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Herb
Fern
Herb

Graminoid

SCIENTIFIC NAME

Acer negundo

Acinos arvensis

Ambrosia artemisiifolia

Symphyotrichum ericoides var. ericoidesl (Aster eri
Symphyotrichum novae-angliae2 (Aster novae-angli
Bromus inermis ssp. inermis

Centaurea scabiosa

Chrysanthemum leucanthemum

Cichorium intybus

Daucus carota

Echium vulgare

Equisetum arvense

Erucastrum gallicum

Festuca rubra

COMMON NAME

Manitoba Maple

Sping Savory (Mother-of-thyme)
Annual Ragweed (Common Ragweed)
White Heath Aster

New England Aster

Awnless Brome (Smooth Brome)
Scabiose Knapweed

Ox-eye Daisy

Chicory

Wild Carrot

Viper's Bugloss

Field Horsetail

French Rocket

Red Fescue
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GALMOLL Herb Galium mollugo Smooth Bedstraw
HORJUJU Graminoid Hordeum jubatum ssp. jubatum Squirrel-tail Grass
LOLPERE Graminoid Lolium perenne Perennial Rye Grass
MEDLUPU Herb Medicago lupulina Black Medick
MELALBA Herb Melilotus alba White Sweet-clover
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
PANCAPI Graminoid Panicum capillare Witch Panic Grass
PHLPRAT Graminoid Phleum pratense Timothy
POACOMP Graminoid Poa compressa Canada Blue Grass
SILVULG Herb Silene vulgaris Catchfly
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
SONARAR Herb Sonchus arvensis ssp. arvensis Field Sow-thistle
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VICCRAC Vine Vicia cracca Cow Vetch
Polygon C UTM Coordinate 17 643785E 4878631N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AGRGIGA
AMBARTE
ASCSYRI
BROININ
CENSCAB
CHRLEUC
CONCANA
DAUCARO
ECHVULG
ERISTRI

EUTGRAM

TYPE
Graminoid
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb

Herb

SCIENTIFIC NAME

Agrostis gigantea

Ambrosia artemisiifolia
Asclepias syriaca

Bromus inermis ssp. inermis
Centaurea scabiosa
Chrysanthemum leucanthemum
Conyza canadensis

Daucus carota

Echium vulgare

Erigeron strigosus

Euthamia graminifolia

COMMON NAME

Black Bentgrass (Redtop Grass)
Annual Ragweed (Common Ragweed)
Kansas Milkweed (Common Milkweed)
Awnless Brome (Smooth Brome)
Scabiose Knapweed

Ox-eye Daisy

Horseweed

Wild Carrot

Viper's Bugloss

Lesser Daisy Fleabane

Grass-leaved Goldenrod
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FESPRAT Graminoid Festuca pratensis Meadow Fescue
FESRUBR Graminoid Festuca rubra Red Fescue
HIEPILO Herb Hieracium piloselloides Glaucous King Devil
LOLPERE Graminoid Lolium perenne Perennial Rye Grass
MEDLUPU Herb Medicago lupulina Black Medick
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
MELOFFI Herb Melilotus officinalis Yellow Sweet-clover
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
PANCAPI Graminoid Panicum capillare Witch Panic Grass
PHLPRAT Graminoid Phleum pratense Timothy
PHYHETE Herb Physalis heterophylla Clammy Ground-cherry
PLALANC Herb Plantago lanceolata Ribgrass
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POLPERS Herb Polygonum persicaria Lady's Thumb
SILANTI Herb Silene antirrhina Sleepy Catchfly
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIHYEL Herb Trifolium hybridum ssp. elegans Alsike Clover
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 132

Polygon A UTM Coordinate 17 644945E 4880450N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AMBARTE
ANECYLI
ASCSYRI

TYPE
Herb
Herb

Herb

SCIENTIFIC NAME
Ambrosia artemisiifolia
Anemone cylindrica

Asclepias syriaca

COMMON NAME

Annual Ragweed (Common Ragweed)

Long-fruited Anemone

Kansas Milkweed (Common Milkweed)

Page 53 of 70



ASTERER
BROININ
CENSCAB
CONCANA
DAUCARO
ELYREPE
ERISTRI
MEDLUPU
MELALBA
OENPARV
PARINSE
PHYHETE
PINSYLV
POACOMP
POAPRPR
POTRECT
PRUPENS
PRUVIVI
RHURARY
RUDHIRT
SAPOFFI
SILVULG
SOLALAL
SOLCANA
SOLCANA
TRADUBI
VERTHAP
VICCRAC

Herb
Graminoid
Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb
Woody Vine
Herb

Tree
Graminoid
Graminoid
Herb
Shrub
Shrub
Shrub
Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Vine

Symphyotrichum ericoides var. ericoidesl (Aster eri
Bromus inermis ssp. inermis
Centaurea scabiosa

Conyza canadensis

Daucus carota

Elymus repens

Erigeron strigosus

Medicago lupulina

Melilotus alba

Oenothera parviflora
Parthenocissus inserta

Physalis heterophylla

Pinus sylvestris

Poa compressa

Poa pratensis ssp. pratensis
Potentilla recta

Prunus pensylvanica

Prunus virginiana ssp. virginiana
Rhus radicans ssp. rydbergii
Rudbeckia hirta

Saponaria officinalis

Silene vulgaris

Solidago altissima var. altissima
Solidago canadensis

Solidago canadensis var. canadensis
Tragopogon dubius

Verbascum thapsus

Vicia cracca

White Heath Aster
Awnless Brome (Smooth Brome)
Scabiose Knapweed
Horseweed

Wild Carrot

Quack Grass

Lesser Daisy Fleabane
Black Medick

White Sweet-clover
Small-flowered Evening-primrose
Thicket Creeper
Clammy Ground-cherry
Scots Pine

Canada Blue Grass
Kentucky Blue Grass
Rough-fruited Cinquefoil
Pin Cherry

Choke Cherry

Western Poison-ivy
Black-eyed Susan
Bouncing Bet

Catchfly

Tall Goldenrod

Canada Goldenrod
Canada Goldenrod
Doubtful Goat's-beard
Common Mullein

Cow Vetch
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Polygon

October 26, 2009

Species Code
ACESASA
ACHMIMI
ANECYLI
ASCSYRI
ASTERER
BROININ
CENSCAB
CHRLEUC
DAUCARO
ELYREPE
ERISTRI
EUTGRAM
FRAAMER
FRAVEAM
MELALBA
PHYHETE
PINSYLV
POACOMP
PRUPENS
PRUVIVI
RHURARY
RIBOXYA
RUBIDID
RUDHIRT
SAPOFFI
SILVULG
SOLCANA
SOLCANA

UTM Coordinate

TYPE

Tree

Herb

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb
Graminoid
Herb

Herb

Tree

Herb

Herb

Herb

Tree
Graminoid
Shrub
Shrub
Shrub
Shrub
Shrub
Herb

Herb

Herb

Herb

Herb

17644800E 4880410N

SCIENTIFIC NAME

Acer saccharum ssp. saccharum
Achillea millefolium ssp. millefolium
Anemone cylindrica

Asclepias syriaca

Symphyotrichum ericoides var. ericoidesl (Aster eri
Bromus inermis ssp. inermis
Centaurea scabiosa
Chrysanthemum leucanthemum
Daucus carota

Elymus repens

Erigeron strigosus

Euthamia graminifolia

Fraxinus americana

Fragaria vesca ssp. americana
Melilotus alba

Physalis heterophylla

Pinus sylvestris

Poa compressa

Prunus pensylvanica

Prunus virginiana ssp. virginiana
Rhus radicans ssp. rydbergii

Ribes oxyacanthoides

Rubus idaeus ssp. idaeus

Rudbeckia hirta

Saponaria officinalis

Silene vulgaris

Solidago canadensis var. canadensis

Solidago canadensis

Vegetation Type Mixed Meadow with Scots Pine establishment Vegetation Type Code

COMMON NAME

Sugar Maple

Common Yarrow
Long-fruited Anemone
Kansas Milkweed (Common Milkweed)
White Heath Aster
Awnless Brome (Smooth Brome)
Scabiose Knapweed
Ox-eye Daisy

Wild Carrot

Quack Grass

Lesser Daisy Fleabane
Grass-leaved Goldenrod
White Ash

Woodland Strawberry
White Sweet-clover
Clammy Ground-cherry
Scots Pine

Canada Blue Grass

Pin Cherry

Choke Cherry

Western Poison-ivy
Bristly Wild Gooseberry
Red Raspberry
Black-eyed Susan
Bouncing Bet

Catchfly

Canada Goldenrod

Canada Goldenrod

CumM1-1
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SOLNENE Herb Solidago nemoralis ssp. nemoralis Gray Goldenrod
TRAPRPR Herb Tragopogon pratensis ssp. pratensis Meadow Goat's-beard
VICCRAC Vine Vicia cracca Cow Vetch
Site Number 133
Polygon A UTM Coordinate| 17 630810E 4898340N Vegetation Type Forb Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AMBARTE
ASTNOVA
BROININ
CHRLEUC
CONCANA
DACGLOM
DAUCARO
ECHVULG
ERISTRI
FESPRAT
JUNVIRG
LOTCORN
MEDLUPU
MEDSASA
MELALBA
MELOFFI
PHLPRAT
PLALANC
POACOMP
POAPRPR
POPTREM
POTRECT
SALBEBB
SALEXIG

TYPE

Herb

Herb
Graminoid
Herb

Herb
Graminoid
Herb

Herb

Herb
Graminoid
Tree

Herb

Herb

Herb

Herb

Herb
Graminoid
Herb
Graminoid
Graminoid
Tree

Herb
Shrub
Shrub

SCIENTIFIC NAME

Ambrosia artemisiifolia
Symphyotrichum novae-angliael (Aster novae-angli
Bromus inermis ssp. inermis
Chrysanthemum leucanthemum
Conyza canadensis

Dactylis glomerata

Daucus carota

Echium vulgare

Erigeron strigosus

Festuca pratensis

Juniperus virginiana

Lotus corniculatus
Medicago lupulina
Medicago sativa ssp. sativa
Melilotus alba

Melilotus officinalis

Phleum pratense

Plantago lanceolata

Poa compressa

Poa pratensis ssp. pratensis
Populus tremuloides
Potentilla recta

Salix bebbiana

Salix exigua

COMMON NAME

Annual Ragweed (Common Ragweed)
New England Aster
Awnless Brome (Smooth Brome)
Ox-eye Daisy
Horseweed

Orchard Grass

Wild Carrot

Viper's Bugloss

Lesser Daisy Fleabane
Meadow Fescue

Eastern Red Cedar
Bird's-foot Trefoil

Black Medick

Alfalfa

White Sweet-clover
Yellow Sweet-clover
Timothy

Ribgrass

Canada Blue Grass
Kentucky Blue Grass
Trembling Aspen
Rough-fruited Cinquefoil
Bebb's Willow

Sandbar Willow
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SILVULG Herb Silene vulgaris Catchfly
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon B UTM Coordinate| 17 630810E 4898340N Vegetation Type Forb Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code

AMBARTE
ASCSYRI
BROININ
CONARVE
DAUCARO
ECHVULG
ELYREPE
EQUARVE
LOTCORN
MEDLUPU
MEDSASA
MELALBA
MELOFFI
PLALANC
POACOMP
POAPRPR
RUMCRIS
SILLATI
SILVULG
SISALTI

TYPE
Herb

Herb
Graminoid
Vine

Herb

Herb
Graminoid
Fern

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Graminoid
Herb

Herb

Herb

Herb

SCIENTIFIC NAME

Ambrosia artemisiifolia
Asclepias syriaca

Bromus inermis ssp. inermis
Convolvulus arvensis
Daucus carota

Echium vulgare

Elymus repens

Equisetum arvense

Lotus corniculatus
Medicago lupulina
Medicago sativa ssp. sativa
Melilotus alba

Melilotus officinalis
Plantago lanceolata

Poa compressa

Poa pratensis ssp. pratensis
Rumex crispus

Silene latifolia

Silene vulgaris

Sisymbrium altissimum

COMMON NAME

Annual Ragweed (Common Ragweed)

Kansas Milkweed (Common Milkweed)

Awnless Brome (Smooth Brome)

Field Bindweed
Wild Carrot

Viper's Bugloss
Quack Grass

Field Horsetail
Bird's-foot Trefoil
Black Medick
Alfalfa

White Sweet-clover
Yellow Sweet-clover
Ribgrass

Canada Blue Grass
Kentucky Blue Grass
Curly Dock

Bladder Campion
Catchfly

Tall Tumble-mustard
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TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Polygon D UTM Coordinate| 17 630810E 4898340N Vegetation Type | Scots Pine Plantation Vegetation Type Code CUP3-3
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ANEVIVI Herb Anemone virginiana var. virginiana Thimbleweed
CERFONT Herb Cerastium fontanum Common Mouse-ear Chickweed
DACGLOM Graminoid Dactylis glomerata Orchard Grass
DAUCARO Herb Daucus carota Wild Carrot
EQUARVE Fern Equisetum arvense Field Horsetail
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
PHLPRAT Graminoid Phleum pratense Timothy
PINSYLV Tree Pinus sylvestris Scots Pine
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POPTREM Tree Populus tremuloides Trembling Aspen
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIHYEL Herb Trifolium hybridum ssp. elegans Alsike Clover
TRIPRAT Herb Trifolium pratense Red Clover
VICCRAC Vine Vicia cracca Cow Vetch
VITRIPA Woody Vine Vitis riparia Riverbank Grape

Site Number 134

Polygon A UTM Coordinate| 17 640301E 4905536N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CuM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow
ACIARVE Herb Acinos arvensis Sping Savory (Mother-of-thyme)

October 26, 2009
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AMBARTE
AME__SP
APOCANN
AQUCANA
ARESERP
ASCSYR
ASTNOVA
BETPAPY
CARTENE
CHRLEUC
CONCANA
DACGLOM
DAUCARO
DIAARME
ECHVULG
ELYREPE
ERISTRI
FRAVIRG
HYPPERF
LEPDENS
LOTCORN
MEDLUPU
PHAARUN
PHLPRAT
POACOMP
POAPRPR
POTRECT
RHURANE
RHUTYPH
RUBIDID

Herb
Shrub
Herb

Herb

Herb

Herb

Herb

Tree
Sedge
Herb

Herb
Graminoid
Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Graminoid
Graminoid
Graminoid
Herb
Woody Vine
Shrub
Shrub

Ambrosia artemisiifolia
Amelanchier sp

Apocynum cannabinum
Aquilegia canadensis
Arenaria serpyllifolia
Asclepias syriaca
Symphyotrichum novae-angliael (Aster novae-angli
Betula papyrifera

Carex tenera
Chrysanthemum leucanthemum
Conyza canadensis

Dactylis glomerata

Daucus carota

Dianthus armeria

Echium vulgare

Elymus repens

Erigeron strigosus

Fragaria virginiana
Hypericum perforatum
Lepidium densiflorum
Lotus corniculatus
Medicago lupulina

Phalaris arundinacea
Phleum pratense

Poa compressa

Poa pratensis ssp. pratensis
Potentilla recta

Rhus radicans ssp. negundo
Rhus typhina

Rubus idaeus ssp. idaeus

Annual Ragweed (Common Ragweed)

Serviceberry Species

Clasping-leaf Dogbane (Indian Hemp)

Wild Columbine

Thyme-leaf Sandwort

Kansas Milkweed (Common Milkweed)

New England Aster
Paper Birch (White Birch)
Slender Straw Sedge
Ox-eye Daisy
Horseweed

Orchard Grass

Wild Carrot

Deptford Pink

Viper's Bugloss

Quack Grass

Lesser Daisy Fleabane
Scarlet Strawberry
Common St. John's-wort
Common Pepper-grass
Bird's-foot Trefoil

Black Medick

Reed Canary Grass
Timothy

Canada Blue Grass
Kentucky Blue Grass
Rough-fruited Cinquefoil
Climbing Poison-ivy
Staghorn Sumac

Red Raspberry
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SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIREPE Herb Trifolium repens White Clover
VERSESE Herb Veronica serpyllifolia ssp. serpyllifolia Thyme-leaved Speedwell
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
VICTETR Vine Vicia tetrasperma Sparrow Vetch
VITRIPA Woody Vine Vitis riparia Riverbank Grape
Polygon B UTM Coordinate| 17 640390E 4905570N Vegetation Type Goldenrod Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
ACHMIMI
ACIARVE
ASCSYRI
ASTNOVA
BETPAPY
CHRLEUC
DIAARME
ELYREPE
ERISTRI
EUTGRAM
FRAVIRG
GEUALEP
PHLPRAT
POACOMP
POAPRPR
POTRECT
RHURANE
RUBIDID

TYPE

Herb

Herb

Herb

Herb

Tree

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb
Graminoid
Graminoid
Graminoid
Herb
Woody Vine
Shrub

SCIENTIFIC NAME

Achillea millefolium ssp. millefolium
Acinos arvensis

Asclepias syriaca

Symphyotrichum novae-angliael (Aster novae-angli
Betula papyrifera

Chrysanthemum leucanthemum
Dianthus armeria

Elymus repens

Erigeron strigosus

Euthamia graminifolia

Fragaria virginiana

Geum aleppicum

Phleum pratense

Poa compressa

Poa pratensis ssp. pratensis
Potentilla recta

Rhus radicans ssp. negundo

Rubus idaeus ssp. idaeus

COMMON NAME

Common Yarrow

Sping Savory (Mother-of-thyme)
Kansas Milkweed (Common Milkweed)
New England Aster

Paper Birch (White Birch)
Ox-eye Daisy

Deptford Pink

Quack Grass

Lesser Daisy Fleabane
Grass-leaved Goldenrod

Scarlet Strawberry

Yellow Avens

Timothy

Canada Blue Grass

Kentucky Blue Grass
Rough-fruited Cinquefoil
Climbing Poison-ivy

Red Raspberry
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SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
VITRIPA Woody Vine Vitis riparia Riverbank Grape
Site Number 135
Polygon A UTM Coordinate| 17 646625E 4911329N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CUM1-1

October 26, 2009

Species Code
ACESASA
ACHMIMI
AMBARTE
ARESERP
BROININ
CHEALAL
CHRLEUC
CRETECT
ERISTRI
ERYHIER
LEPDENS
MEDLUPU
MEDSASA
NEPCATA
PHLPRAT
POACOMP
POAPRPR
POLCONV
POTRECT
RUMCRIS
SALDISC
SALERIO
SILVULG
SISALTI

TYPE

Tree

Herb

Herb

Herb
Graminoid
Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Graminoid
Graminoid
Vine

Herb

Herb
Shrub
Shrub
Herb

Herb

SCIENTIFIC NAME

Acer saccharum ssp. saccharum

Achillea millefolium ssp. millefolium

Ambrosia artemisiifolia
Arenaria serpyllifolia
Bromus inermis ssp. inermis
Chenopodium album var. album
Chrysanthemum leucanthemum
Crepis tectorum

Erigeron strigosus
Erysimum hieraciifolium
Lepidium densiflorum
Medicago lupulina
Medicago sativa ssp. sativa
Nepeta cataria

Phleum pratense

Poa compressa

Poa pratensis ssp. pratensis
Polygonum convolvulus
Potentilla recta

Rumex crispus

Salix discolor

Salix eriocephala

Silene vulgaris

Sisymbrium altissimum

COMMON NAME

Sugar Maple

Common Yarrow

Annual Ragweed (Common Ragweed)
Thyme-leaf Sandwort
Awnless Brome (Smooth Brome)
Lamb's Quarters

Ox-eye Daisy

Narrow-leaved Hawk's Beard
Lesser Daisy Fleabane
Hawkweed-leaved Mustard
Common Pepper-grass

Black Medick

Alfalfa

Catnip

Timothy

Canada Blue Grass

Kentucky Blue Grass

Black Bindweed
Rough-fruited Cinquefoil
Curly Dock

Pussy Willow
Woolly-headed Willow
Catchfly

Tall Tumble-mustard
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SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
THLARVE Herb Thlaspi arvense Field Penny-cress
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
Polygon B UTM Coordinate| 17 646643E 4911272N Vegetation Type Awnless Brome Cultural Meadow Vegetation Type Code CUM1-1

Species Code
AMBARTE
ARESERP
BROININ
CHRLEUC
CRETECT
DAUCARO
LEPDENS
MEDLUPU
NEPCATA
PHYHETE
POACOMP
POTRECT
SILVULG
SOLCANA
SOLCANA
TRADUBI
VERTHAP
VICCRAC

TYPE
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb
Herb
Graminoid
Herb
Herb
Herb
Herb
Herb
Herb

Vine

SCIENTIFIC NAME

Ambrosia artemisiifolia
Arenaria serpyllifolia

Bromus inermis ssp. inermis
Chrysanthemum leucanthemum
Crepis tectorum

Daucus carota

Lepidium densiflorum

Medicago lupulina

Nepeta cataria

Physalis heterophylla

Poa compressa

Potentilla recta

Silene vulgaris

Solidago canadensis var. canadensis
Solidago canadensis
Tragopogon dubius

Verbascum thapsus

Vicia cracca

COMMON NAME

Annual Ragweed (Common Ragweed)
Thyme-leaf Sandwort

Awnless Brome (Smooth Brome)
Ox-eye Daisy

Narrow-leaved Hawk's Beard
Wild Carrot

Common Pepper-grass

Black Medick

Catnip

Clammy Ground-cherry

Canada Blue Grass
Rough-fruited Cinquefoil
Catchfly

Canada Goldenrod

Canada Goldenrod

Doubtful Goat's-beard

Common Mullein

Cow Vetch

October 26, 2009
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Polygon C UTM Coordinate| 17 646679E 4911348N Vegetation Type Mixed Cultural Meadow Vegetation Type Code CuUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
ACHMIMI Herb Achillea millefolium ssp. millefolium Common Yarrow
AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
ARESERP Herb Arenaria serpyllifolia Thyme-leaf Sandwort
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CRETECT Herb Crepis tectorum Narrow-leaved Hawk's Beard
DAUCARO Herb Daucus carota Wild Carrot
ELYREPE Graminoid Elymus repens Quack Grass
FRAVIRG Herb Fragaria virginiana Scarlet Strawberry
LEPDENS Herb Lepidium densiflorum Common Pepper-grass
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDLUPU Herb Medicago lupulina Black Medick
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
PHLPRAT Graminoid Phleum pratense Timothy
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
SAL__SP Shrub Salix sp Willow Species
SILANTI Herb Silene antirrhina Sleepy Catchfly
SOLCANA Herb Solidago canadensis Canada Goldenrod
SOLCANA Herb Solidago canadensis var. canadensis Canada Goldenrod
TRADUBI Herb Tragopogon dubius Doubtful Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 137
Polygon A UTM Coordinate| 0687561E 488278N Vegetation Type Dry-Moist Cultural Old Field Meadow Type Vegetation Type Code CuM1-1

October 26, 2009

Species Code

TYPE

SCIENTIFIC NAME

COMMON NAME
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AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
ARCMIMI Herb Arctium minus ssp. minus Common Burdock
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
COR__SP Herb Corallorhiza sp Coralroot Species
CORVARI Herb Coronilla varia Trailing Crown-vetch
CYNROSS Vine Cynanchum rossicum White Swallow-wort
DAUCARO Herb Daucus carota Wild Carrot
DIGSANG Graminoid Digitaria sanguinalis Large Crabgrass
ECHVULG Herb Echium vulgare Viper's Bugloss
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
EUTGRAM Herb Euthamia graminifolia Grass-leaved Goldenrod
FESARUN Graminoid Festuca arundinacea Tall Fescue
FESRUBR Graminoid Festuca rubra Red Fescue
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDLUPU Herb Medicago lupulina Black Medick
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
PHAARUN Graminoid Phalaris arundinacea Reed Canary Grass
PHLPRAT Graminoid Phleum pratense Timothy
POACOMP Graminoid Poa compressa Canada Blue Grass
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
SILLATI Herb Silene latifolia Bladder Campion
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VITRIPA Woody Vine Vitis riparia Riverbank Grape

Site Number 139

October 26, 2009
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Polygon

October 26, 2009

A

Species Code
AMBARTE
ASCSYRI
ASTLALA
ASTLALA
ASTLALA
BROININ
CAR__SP
CENMACU
CIRARVE
CORVARI
DAUCARO
ECHVULG
ERISTRI
EUTGRAM
FESRUBR
FRAAMER
FRAVIVI
HYPPERF
LOTCORN
MALPUMI
MATPERF
MEDLUPU
MELALBA
OENPARV
PHAARUN
PHLPRAT
PINSYLV
POAPRPR

UTM Coordinate

TYPE
Herb

Herb

Herb

Herb

Herb
Graminoid
Sedge
Herb

Herb

Herb

Herb

Herb

Herb

Herb
Graminoid
Tree

Herb

Herb

Herb
Shrub
Herb

Herb

Herb

Herb
Graminoid
Graminoid
Tree

Graminoid

17 688010E 4881979N

SCIENTIFIC NAME

Ambrosia artemisiifolia

Asclepias syriaca

Symphyotrichum lateriflorum var. lateriflorum@@ (As

Symphyotrichum lanceolatum ssp. (Aster lanceolat

Symphyotrichum laeve var. laevell(Aster laevis var. |

Bromus inermis ssp. inermis
Carex sp

Centaurea maculosa
Cirsium arvense
Coronilla varia

Daucus carota

Echium vulgare
Erigeron strigosus
Euthamia graminifolia
Festuca rubra

Fraxinus americana
Fragaria virginiana ssp. virginiana
Hypericum perforatum
Lotus corniculatus
Malus pumila
Matricaria perforata
Medicago lupulina
Melilotus alba
Oenothera parviflora
Phalaris arundinacea
Phleum pratense

Pinus sylvestris

Poa pratensis ssp. pratensis

Vegetation Type Dry-moist cultural old field meadow

Vegetation Type Code

COMMON NAME

Annual Ragweed (Common Ragweed)
Kansas Milkweed (Common Milkweed)
Small White Aster (One-sided Aster)
Panicled Aster

Smooth Aster

Awnless Brome (Smooth Brome)
Sedge Species

Spotted Knapweed

Canada Thistle

Trailing Crown-vetch

Wild Carrot

Viper's Bugloss

Lesser Daisy Fleabane

Grass-leaved Goldenrod

Red Fescue

White Ash

Common Strawberry

Common St. John's-wort

Bird's-foot Trefoil

Common Apple

Scentless Chamomile

Black Medick

White Sweet-clover

Small-flowered Evening-primrose
Reed Canary Grass

Timothy

Scots Pine

Kentucky Blue Grass

CumM1-1
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POPTREM Tree Populus tremuloides Trembling Aspen
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
RHUTYPH Shrub Rhus typhina Staghorn Sumac
ROBPSEU Tree Robinia pseudo-acacia Black Locust
ROSMULT Shrub Rosa multiflora Multiflora Rose
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
RUMCRIS Herb Rumex crispus Curly Dock
SAL__SP Shrub Salix sp Willow Species
SALERIO Shrub Salix eriocephala Woolly-headed Willow
SAPOFFI Herb Saponaria officinalis Bouncing Bet
SILLATI Herb Silene latifolia Bladder Campion
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRAPRPR Herb Tragopogon pratensis ssp. pratensis Meadow Goat's-beard
TRIPRAT Herb Trifolium pratense Red Clover
TUSFARF Herb Tussilago farfara Coltsfoot
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
VITRIPA Woody Vine Vitis riparia Riverbank Grape

Site Number 140

Polygon A UTM Coordinate| 0685998E 4882847N Vegetation Type DRY MOIST CULTURAL OLD FIELD MEADOW  Vegetation Type Code CUM1-1

Species Code TYPE SCIENTIFIC NAME COMMON NAME
AGRGIGA Graminoid Agrostis gigantea Black Bentgrass (Redtop Grass)
AMBARTE Herb Ambrosia artemisiifolia Annual Ragweed (Common Ragweed)
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
BARVULG Herb Barbarea vulgaris Yellow Rocket (Common Wintercress)
BROININ Graminoid Bromus inermis ssp. inermis Awnless Brome (Smooth Brome)
CHRLEUC Herb Chrysanthemum leucanthemum Ox-eye Daisy
CONCANA Herb Conyza canadensis Horseweed
DACGLOM Graminoid Dactylis glomerata Orchard Grass

October 26, 2009

Page 66 of 70



DAUCARO Herb Daucus carota Wild Carrot
FESRUBR Graminoid Festuca rubra Red Fescue
HIEXFLO Herb Hieracium X floribundum King Devil Hawkweed
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LACSERR Herb Lactuca serriola Prickly Lettuce
LOLPERE Graminoid Lolium perenne Perennial Rye Grass
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDLUPU Herb Medicago lupulina Black Medick
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
PHAARUN Graminoid Phalaris arundinacea Reed Canary Grass
PHLPRAT Graminoid Phleum pratense Timothy
POAPRPR Graminoid Poa pratensis ssp. pratensis Kentucky Blue Grass
SILLATI Herb Silene latifolia Bladder Campion
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
Polygon B UTM Coordinate| 0687040E 4882090N Vegetation Type Dry-Moist Cultural Old Field Meadow Type Vegetation Type Code CUM1-1

October 26, 2009

Species Code
AMBARTE
ASCSYRI
BARVULG
BROININ
CENMACU
CHRLEUC
CYNROSS
DAUCARO

TYPE
Herb

Herb

Herb
Graminoid
Herb

Herb

Vine

Herb

SCIENTIFIC NAME

Ambrosia artemisiifolia
Asclepias syriaca

Barbarea vulgaris

Bromus inermis ssp. inermis

Centaurea maculosa

Chrysanthemum leucanthemum

Cynanchum rossicum

Daucus carota

COMMON NAME

Annual Ragweed (Common Ragweed)
Kansas Milkweed (Common Milkweed)
Yellow Rocket (Common Wintercress)
Awnless Brome (Smooth Brome)
Spotted Knapweed

Ox-eye Daisy

White Swallow-wort

Wild Carrot
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DESCANA Herb Desmodium canadense Showy Tick-trefoil
ECHVULG Herb Echium vulgare Viper's Bugloss
ERISTRI Herb Erigeron strigosus Lesser Daisy Fleabane
FESRUBR Graminoid Festuca rubra Red Fescue
HYPPERF Herb Hypericum perforatum Common St. John's-wort
LOTCORN Herb Lotus corniculatus Bird's-foot Trefoil
MEDSASA Herb Medicago sativa ssp. sativa Alfalfa
MELALBA Herb Melilotus alba White Sweet-clover
MONFIST Herb Monarda fistulosa Wild Bergamot
OENPARV Herb Oenothera parviflora Small-flowered Evening-primrose
PHAARUN Graminoid Phalaris arundinacea Reed Canary Grass
PHLPRAT Graminoid Phleum pratense Timothy
PINSYLV Tree Pinus sylvestris Scots Pine
POACOMP Graminoid Poa compressa Canada Blue Grass
POPTREM Tree Populus tremuloides Trembling Aspen
POTRECT Herb Potentilla recta Rough-fruited Cinquefoil
RUMCRIS Herb Rumex crispus Curly Dock
SALERIO Shrub Salix eriocephala Woolly-headed Willow
SAPOFFI Herb Saponaria officinalis Bouncing Bet
SILLATI Herb Silene latifolia Bladder Campion
SOLALAL Herb Solidago altissima var. altissima Tall Goldenrod
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein

Site Number 141

Polygon A UTM Coordinate| 18 355440E 4912774N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CuM1-1

October 26, 2009

Species Code
AGRGIGA
DAUCARO
ECHVULG
LOTCORN

TYPE
Graminoid
Herb
Herb

Herb

SCIENTIFIC NAME
Agrostis gigantea
Daucus carota
Echium vulgare

Lotus corniculatus

COMMON NAME

Black Bentgrass (Redtop Grass)
Wild Carrot

Viper's Bugloss

Bird's-foot Trefoil
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MELALBA Herb Melilotus alba White Sweet-clover
PHRAUST Graminoid Phragmites australis Common Reed
PLAMAJO Herb Plantago major Common Plantain
POPBABA Tree Populus balsamifera ssp. balsamifera Balsam Poplar
SOL__SP Herb Solidago sp Goldenrod Species
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 144

Polygon A UTM Coordinate| 18 375407E, 4991273N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CUM1-1

Species Code TYPE SCIENTIFIC NAME COMMON NAME
AGR__SP Herb Agrimonia sp Agrimony Species
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
CICINTY Herb Cichorium intybus Chicory
DAUCARO Herb Daucus carota Wild Carrot
ECHVULG Herb Echium vulgare Viper's Bugloss
MELALBA Herb Melilotus alba White Sweet-clover
MONFIST Herb Monarda fistulosa Wild Bergamot
PINRESI Tree Pinus resinosa Red Pine
POA__SP Graminoid Poa sp Blue Grass Species
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
SILVULG Herb Silene vulgaris Catchfly
SOL__SP Herb Solidago sp Goldenrod Species
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
UTRVULG Herb Utricularia vulgaris Common Bladderwort
VERTHAP Herb Verbascum thapsus Common Mullein
VICCRAC Vine Vicia cracca Cow Vetch
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Polygon B UTM Coordinate| 18 375790E, 4991495N Vegetation Type Dry-Moist Old Field Meadow Type Vegetation Type Code CuUM1-1
Species Code TYPE SCIENTIFIC NAME COMMON NAME
AGRGIGA Graminoid Agrostis gigantea Black Bentgrass (Redtop Grass)
ASCSYRI Herb Asclepias syriaca Kansas Milkweed (Common Milkweed)
DAUCARO Herb Daucus carota Wild Carrot
FRAVIVI Herb Fragaria virginiana ssp. virginiana Common Strawberry
MELALBA Herb Melilotus alba White Sweet-clover
PHLPRAT Graminoid Phleum pratense Timothy
POA__SP Graminoid Poa sp Blue Grass Species
RUBIDID Shrub Rubus idaeus ssp. idaeus Red Raspberry
RUDHIRT Herb Rudbeckia hirta Black-eyed Susan
SOL__SP Herb Solidago sp Goldenrod Species
TAROFFI Herb Taraxacum officinale Common Dandelion
TRIPRAT Herb Trifolium pratense Red Clover
VICCRAC Vine Vicia cracca Cow Vetch

Site Number 146
Polygon A UTM Coordinate| 18 4033018E, 4919228N Vegetation Type White Pine Coniferous Plantation Type Vegetation Type Code CuP3-2

Species Code
ACENEGU
ASCSYRI
DAUCARO
MELALBA
MONHYPO
PINSTRO
RUBIDID
SOL__SP
TAROFFI
TRIPRAT

VICCRAC

TYPE
Tree
Herb
Herb
Herb
Herb
Tree
Shrub
Herb
Herb
Herb

Vine

SCIENTIFIC NAME

Acer negundo
Asclepias syriaca
Daucus carota
Melilotus alba
Monotropa hypopithys
Pinus strobus

Rubus idaeus ssp. idaeus
Solidago sp

Taraxacum officinale
Trifolium pratense

Vicia cracca

COMMON NAME
Manitoba Maple
Kansas Milkweed (Common Milkweed)
Wild Carrot

White Sweet-clover
Pinesap

Eastern White Pine
Red Raspberry
Goldenrod Species
Common Dandelion
Red Clover

Cow Vetch

October 26, 2009
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Appendix C

List of Vegetation Communities by Individual Site






Task 1 Community Classification

101

_ 17 363350E 4661303N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow Cumi-1
_ 17 363338E 4661193N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow Cum1-1

103

_ 17 439800E 4765800N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural meadow Cum1-1
_ 17 439800E 4765800N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow Cum1-1

October 26, 2009

110

_ 17 499119E 4795088N
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ELC Code

Community Class: Cultural CuU
Community Series Cultural Meadow CUM
Eco Site Mineral Cultural Meadow Ecosite cumMmi
Vegetation Site Dry-Moist Old Field Meadow Type CuUM1-1
_ 17 499051E 4795477N
ELC Code
Community Class: Cultural CuU
Community Series Cultural Meadow CUM
Eco Site Mineral Cultural Meadow Ecosite cumi
Vegetation Site Dry-Moist Old Field Meadow Type ~ CUM1-1
_ 17 499160E 4795658N
ELC Code
Community Class: Marsh MA
Community Series Meadow Marsh MAM
Eco Site Mineral Meadow Marsh Ecosite MAM2
Vegetation Site Reed- canary Grass Mineral Meado =~ MAM2-2

111

_ 17 510829E 4934795N

ELC Code
Community Class: Cultural CuU
Community Series  Cultural Meadow CUM
Eco Site Mineral Cultural Meadow Ecosite cumMmi
Vegetation Site Dry-Moist Old Field Meadow Type =~ CUM1-1

October 26, 2009

115

_ 17 595070E 4862672N

ELC Code
Community Class: Forest FO
Community Series Deciduous Forest FOD
Eco Site Fresh- Moist Lowland Deciduous Fo  FOD7
Vegetation Site Fresh-Moist Willow Lowland Decidu FOD7-3
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_ 17 595128E 4862510N

ELC Code
Community Class: Cultural CuU
Community Series  Cultural Meadow CuMm
Eco Site Mineral Cultural Meadow Ecosite CumM1
Vegetation Site Dry-Moist Old Field Meadow Type ~ CUM1-1
_ 17 595002E 4862490N
ELC Code
Community Class: Cultural Ccu
Community Series Cultural Woodland CUW
Eco Site Mineral Cultural Woodland Ecosite =~ CUW1
Vegetation Site NA CcuM1-1
_ 17 595229 4862753N
ELC Code
Community Class: Cultural CuU
Community Series Cultural Meadow CUM
Eco Site Mineral Cultural Meadow Ecosite cumMmi
Vegetation Site Dry-Moist Old Field Meadow Type CuUM1-1

October 26, 2009

116

_ 17 578989E 4856375N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Old Field Meadow CuM1-1
_ 17 578907E 4856291N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Forb Cultural Meadow CumM1-1

_ 17 578599E 4855765N
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ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Mixed Old Field Cultural Meadow CuUM1-1
_ 17 578754E 4855803N
ELC Code

Community Class:
Community Series
Eco Site

Vegetation Site Mixed Cultural Meadow CumM1-1

October 26, 2009

120

_ 17 580180E 4830375N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CumM1-1
_ 17 580127E 4830346N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CuM1-1
_ 17 580128E 4830663N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Red Pine Plantation CUP3-1

_ 17 580909E 4830515N
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ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Mixed Cultural Meadow CuUM1-1
_ 17 580837E 4830784N
ELC Code

Community Class:
Community Series
Eco Site

Vegetation Site White Spruce Plantation cup

October 26, 2009

121

_ 17 583829E 4819776N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Sumac Cultural Thicket CUT1-1 CuT1-1
_ 17 583902E 4819738N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Green Ash - Black Locust Cultural Th  CUT
_ 17 583934E 4819696N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Thicket cut

_ 17 584022E 4819596N
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Community Class:

Community Series
Eco Site

Vegetation Site

Community Class:

Community Series
Eco Site

Vegetation Site Cultural Thicket

Community Class:

Community Series
Eco Site

Vegetation Site

Community Class:

Community Series
Eco Site

Vegetation Site

Community Class:

Community Series
Eco Site

Vegetation Site

Old Field Cultural Meadow

Old Field Cultural Meadow

ELC Code

CuM1-1

17 584229E 4819982N

ELC Code

CcuT

17 584154E 4820049N

ELC Code

Willow-Dogwood Cultural Thicket CuT

17 583923E 4820398N

ELC Code

Fresh Black Locust Deciduous Forest FOD

17 583957E 4820432N

ELC Code

CuM1-1

17 583474E 4820513N
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ELC Code

Community Class:
Community Series
Eco Site

Vegetation Site Mixed Old Field Cultural Meadow CuUM1-1

123

_ 17 583088E 4816556N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CuM1-1
_ 17 583101E 4816593RFREN
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CumM1-1
_ 17 582903E 4816457N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Weed Meadow CuUM1-1
_ 17 583536E 4816727N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Crown Vetch Cultural Meadow CuM1-1

October 26, 2009

125
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ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Dry-Moist Cultural Old Field Meado =~ CUM1-1
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Dry-Moist Cultural Old Field Meado =~ CUM1-1
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Black Locust - Trembling Aspen Cult ~ CUW1
Polygon UTM Coordinates
ELC Code

Community Class:

Community Series
Eco Site

Vegetation Site

- A _ 17 648976E 4878577N
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ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Forb Cultural Meadow CuUM1-1
_ 17 648974E 4878704N
ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Mixed Cultural Meadow CumM1-1
_ 17 649132E 4878486N
ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Dry Scots Pine Cultural Thicket cut
_ 17 649055E 4878487N
ELC Code

Community Class:
Community Series
Eco Site

Vegetation Site Scots Pine Coniferous Forest

October 26, 2009

130

_ 17 648621E 4877859N

ELC Code

Community Class:

Community Series
Eco Site

Vegetation Site Forb Cultural Meadow

_ 17 648620E 4877800N
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ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Forb Cultural Meadow CuUM1-1
_ 17 648629E 4877707N
ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Forb Cultural Meadow CumM1-1
_ 17 648544E 4877647N
ELC Code

Community Class:
Community Series
Eco Site

Vegetation Site forb cultural meadow with planted ~ CUM1-1

October 26, 2009

131

_ 17 643578E 4878610N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CuM1-1
_ 17 643645E 4878627N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site (Pioneer) Mixed Cultural Meadow CuUM1-1

_ 17 643785E 4878631N
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ELC Code

Community Class:
Community Series
Eco Site

Vegetation Site Mixed Cultural Meadow CuUM1-1

132

_ 17 644945E 4880450N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CuM1-1
_ 17644800E 4880410N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Meadow with Scots Pine esta CUM1-1

October 26, 2009

133

_ 17 630810E 4898340N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Forb Cultural Meadow CuM1-1
_ 17 630810E 4898340N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Forb Cultural Meadow CUM1-1
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_ 17 630810E 4898340N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Scots Pine Plantation CUP3-3

134

_ 17 640301E 4905536N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CUM1-1
_ 17 640390E 4905570N
ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Goldenrod Cultural Meadow CuM1-1

October 26, 2009

135

_ 17 646625E 4911329N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Mixed Cultural Meadow CumM1-1

_ 17 646643E 4911272N
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ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site Awnless Brome Cultural Meadow CuUM1-1
_ 17 646679E 4911348N
ELC Code

Community Class:
Community Series
Eco Site

Vegetation Site Mixed Cultural Meadow CumM1-1

137

_ 0687561E 488278N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Dry-Moist Cultural Old Field Meado =~ CUM1-1

139

_ 17 688010E 4881979N

ELC Code
Community Class:
Community Series
Eco Site
Vegetation Site Dry-moist cultural old field meadow CUM1-1

October 26, 2009

140

_ 0685998E 4882847N
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ELC Code

Community Class:

Community Series

Eco Site
Vegetation Site DRY MOIST CULTURAL OLD FIELDM CUM1-1
_ 0687040E 4882090N
ELC Code

Community Class:

Community Series

141

October 26, 2009

144

Eco Site
Vegetation Site Dry-Moist Cultural Old Field Meado =~ CUM1-1
_ 18 355440F 4912774N
ELC Code
Community Class: Cultural CuU
Community Series  Cultural Meadow CUM
Eco Site Mineral Cultural Meadow Ecosite cumM1
Vegetation Site Dry-Moist Old Field Meadow Type =~ CUM1-1
_ 18 375407E, 4991273N
ELC Code
Community Class: Cultural CuU
Community Series Cultural Meadow CUM
Eco Site Mineral Cultural Meadow Ecosite cumM1
Vegetation Site Dry-Moist Old Field Meadow Type =~ CUM1-1
_ 18 375790E, 4991495N
ELC Code
Community Class: Cultural Ccu
Community Series  Cultural Meadow cum
Eco Site Mineral Cultural Meadow Ecosite CumM1
Vegetation Site Dry-Moist Old Field Meadow Type ~~ CUM1-1
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- A _ 18 4033018E, 4919228N

ELC Code
Community Class: Cultural CuU
Community Series  Plantation cup
Eco Site Coniferous Plantation cupP3
Vegetation Site White Pine Coniferous Plantation Ty  CUP3-2
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1.0 INTRODUCTION

The objective of Task 2 was to “review a list of 50 surrendered licences provided by MNR that

have been rehabilitated and list range of after uses”.

A licence may be surrendered by the licensee once MNR is satisfied that all fees have been paid
and that all activities specified by the Site Plan as required for final rehabilitation have been
completed (ARA, Section 19). At minimum the activities for rehabilitation usually involve the
grading of slopes and the pit/quarry floor, replacement of overburden and topsoil, establishing

vegetation to control erosion and removal of equipment (MNR, Provincial Standards).

For this task MNR initially provided a list of the 50 licences most recently surrendered which
included 33 pits and 17 quarries. Ten of these, including 7 pits and 3 quarries, were found to
have been amalgamated with other licences still in operation, or the files could not be located.
They were replaced with the next sites surrendered in reverse chronological order resulting in a
total of 37 pits and 13 quarries. The pit licences included in the study were surrendered between
December 1, 2005 and June 3, 2009. The quarry licences included were surrendered between
May 15, 1998 and April 1, 2008. Figure 1 illustrates the geographic location of the 50 sites.
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Figure 1 - Surrendered Licence Site Locations
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20 DATA COLLECTION METHODOLOGY

For each of the 50 surrendered licences the following steps were completed using customized
data collection forms to record the information.

2.1  Background Information
Background information on the sites was obtained from a number of sources. The list of sites
provided by MNR included the licence number, licensee’s name, site location, size of the licence
and maximum tonnage. MNR also provided access to its files for each of the sites which
generally included the site plan, licence, and in some cases, other relevant correspondence.
These files were reviewed to determine the proposed final end use of the area to be extracted.

Figure 2 —Photograph of Site Survey —General Forms

For each site the area to be extracted was obtained from the site plan. This is the area of the
licence less the setbacks from roads and adjacent properties, and other areas that are to be left
undisturbed. The area to be extracted usually represents the area of the site to be rehabilitated.
The site plans were also reviewed to determine the proposed end use after rehabilitation, and
whether the rehabilitation of the sites was to include integration with adjacent roads or road

allowances, or adjacent pits.

Other references were reviewed to determine if the sites were located within the Greenbelt, the

Oak Ridges Moraine or Niagara Escarpment as defined by the relevant Act. Aerial photographs
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and Teranet property fabric information were obtained from VuMap, a subscription service of
First Base Solutions Inc. Other aerial photographs were obtained from Google Maps, and

government sources.

2.2  Site Visits
Aerial photos were used to make an initial determination of the visibility from public roads.
Thirty-nine sites were visited by Skelton, Brumwell or Savanta staff between July 8 and August
11, 2009. Information was collected for each site regarding the extent and category of existing
land use and the extent to which the sites were integrated or “fit” into the surrounding land uses

and landscapes. Photographs were taken of each site where possible.

Figure 3 — Photograph of Site 171 - Rehabilitated Pit

ol

Field visits were not completed for the remaining 11 sites because they were not visible from

public roads and/or permission for access was not available.
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2.3  Creation of the Database
All the data collected, including site photos, was entered into the study database to facilitate
analysis for this study. The database may be used going forward by MNR to continue to capture

information at the time of licence surrender and facilitate analysis in this regard.

A Site Summary including photographs was prepared for each site. The summaries are included
in Appendix A.

3.0 ANALYSIS
3.1  Characterization of Study Sites

The study sites were characterized based on the size of the licenced area, the geographic location,

the nature of the surrounding land uses and the proposed final end use.

3.1.1 Licenced Area
The licenced areas of the 50 study sites range from 1.5 hectares to 147.8 hectares with an average
area of 32.6 hectares. Almost one half, 24 sites, are 20 hectares or less and a further 23 sites are
between 20 and 70 hectares. The total licenced area of the surrendered sites is 1629.5 hectares

including 1184.8 hectares of former pits and 444.7 hectares of former quarries.

Figure 4 — Number of Sites by Licenced Area
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3.1.2 Geographic Location
The location of each site was identified as East, South West, Oak Ridges Moraine, Niagara
Escarpment or Greenbelt areas. Although sites were not specifically chosen in these areas, it
maintains consistency with Task 1. The 50 sites for Task 2 included 2 sites in the City of
Mississauga which we have called Greater Toronto Area (GTA). The distribution of the sites in
these geographic areas is illustrated by Figure 5. It shows 38% in the West, 22% in the East and

40% in the other areas.

Figures 5 — Geographic Area

M East (22%)
22% W Greenbelt (12%)
B NEC(10%)
4% H ORM (14%)
u GTA (4%)
12%

W South West (38%])

10%
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3.1.3 Surrounding Land Use
The land use surrounding the sites is characterized as Urban, Rural or Remote to provide an
indication of the distribution of sites in these generalized land use areas. An Urban area has
extensive development of residential or industrial/commercial uses, while a Rural area is be
primarily agricultural with wooded/natural areas, located along or close to a major road such as a
county road or highway. A Remote area is primarily wooded with some agricultural areas,
removed from a major road. Thirty-six of the sites are located in Rural areas, 11 in Urban areas
and 3 sites in Remote areas. The distribution of the general land use by the geographic areas is

shown in Figure 6.

Figure 6 — General Land Use by Geographic Area
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3.14

Proposed End Use

Seven general categories of final end uses were noted on the Site Plans reviewed for the subject

sites. In most cases the proposed land use was clearly stated. However, there were 6 sites where

no land use was specified and only basic rehabilitation including grading, overburden and topsoil

replacement, and seeding was required. Three other sites indicated one or more potential final

uses subject to additional approvals, but did not specify rehabilitation related to those uses.

These 9 sites are included in the “Open Space” category. Three of the Site Plans were illegible.

The Rehabilitation Plan was not available for 1 site. These 4 sites are shown in the “Other”

category. As illustrated in Figure 7, the proposed uses are well distributed in the geographic

areas with typically rural land uses, natural, open space and agricultural, occupying the largest

percentage of all areas except the Greater Toronto Area.

Figure 7 — Proposed Land Use by Geographic Area
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3.2
321

Existing Land Use
Land Use Categories
Existing land uses were observed for each of the 50 sites through the site visits and/or review of
aerial photography. As some sites have more than one existing land use, including one urban site
that has five different categories, each category was assigned a percentage of the rehabilitated
area. The categories of existing land use are based on those identified as proposed end uses on

the Site Plans. Photographs of examples of each land use are shown in Figures 9 and 10.

Areas described as Natural include those where native materials were used in rehabilitation, or
natural regeneration has taken place. The Open Space category was assigned where basic
rehabilitation had taken place and where there was no obvious sign of other land uses. In some
instances, this may represent an interim land use until approvals are obtained for further
development. The Institutional category was added to recognize a school located on a site in

Mississauga and Government buildings on a site in Ottawa.

In urban areas, land uses were assigned based on planned development even where the sites were
not necessarily fully built for those uses. For instance, one or two sites were identified as
residential subdivisions either through correspondence or documents from MNR, signage on the

property or from Teranet lot fabric patterns, though no houses had been constructed.

Within some of the land use categories there were sub-categories or specific land uses. For
instance, in the three sites in the commercial land use category each have specific subcategories
of commercial use (i.e. landscape supplies, grocery/big box retail, gas station/restaurant/hotel).

Figure 8 shows the number of sites in each category and sub-category.
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Figure 8 - Table 1 Number of Sites in Land Use Categories and Sub-Categories

Industrial - 5

Institutional — 2

Other - 1

Business Park - 1

Elementary School
-1

Fill Permit

Category Sub-Categories
Natural - 9 Pond -1 Woodland - 2
Open Space -25 |Ponds -8 Stormwater Restored
Management -2  Watercourse - 1
Agricultural - 17
Recreation — 5 Private — 1 Golf Course - 2 Conservation Area Sports fields,
— 1 (Notyetopen playgound - 1
for public use)
Residential — 6 Single Family -5  Townhouse/ Single
-1
Commercial - 3 Landscape Grocery/Big Box  Gas Station,
Supplies - 1 Retail - 1 Restaurant, Hotel -
1

Municipal Waste
Disposal Site - 1

Government Office
-1

The existing land uses identified on each site are not necessarily the same as the proposed end
uses from the Site Plans, and may not represent the use of the site at the time of surrendering the
licence. The proposed end uses were often identified 20 or more years ago at the time that the site
was licenced. In some areas communities near the pit or quarry have grown substantially during
extraction of the pit or quarry, providing opportunities for the sites to be developed for uses not
initially anticipated. Just as the extraction operation was an interim land use, the initial
rehabilitated land use may have been another interim step between extraction and the land use

existing today.

Open Space land uses were noted mostly in Rural areas; however some were also in the Urban
area. Urban uses are least prevalent, which correlates to the number of Urban sites versus Rural

and Remote sites.
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Figure 9 — Examples of After Uses
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Figure 10 — Examples of After Uses
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3.2.2

3.2.3

Integration with Adjacent Land Uses and Landforms

The site visits and review of aerial photos included documentation of general observations of the
integration of the rehabilitated sites with adjacent land uses and landscapes. In 34 sites it was
observed that existing land uses were well integrated into the surrounding land uses and
landscape. This occurred in rural and urban areas. Another 7 sites introduced a new feature to
the landscape, such as a pond in an agricultural area, or golf course in a rural area. The
remaining 9 sites were assessed as not integrated with the surrounding landscape primarily
because they are still in the process of being developed. In general, the land uses observed on the
surrendered sites were compatible with the surrounding area and would not be identified as a

former pit or quarry to the general public.

Two adjacent subject sites had been integrated both in operation and in rehabilitation. One site
was noted to be integrated through rehabilitation with an adjacent pit above the water table. No

integration of sites with roads or road allowances was noted.

Calculation of Existing Land Use

Based on the site plans for all 50 sites, the total area to be extracted was 1,175 hectares.
Although some sites did not appear to have been extracted to the full extent indicated on the site
plan, we have equated the area to be extracted to the rehabilitated area of the surrendered licences

for the purposes of these calculations.

The percentage assigned to each existing land use was multiplied by the rehabilitated area to
calculate the area of each use for each site. The areas were then totalled to provide the land area

for each use for the 50 sites. The result is shown in Figures 11, 12 and 13.
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Figure 11 — Area of Rehabilitation by Existing Land Uses For Pits
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Figure 12 — Area of Rehabilitation by Existing Land Uses For Quarries
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Figure 13 — Area of Rehabilitation by Existing Land Uses
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40 CONCLUSIONS AND RECOMMENDATION

The existing, rehabilitated, land uses observed in the 50 subject sites included a wide spectrum of
land uses from natural area to municipal landfill site in nine different categories with 20 different
sub-categories or specific uses. These sites represent a total of 1,629.5 hectares of land formerly
licenced and 1,175 hectares of land rehabilitated from pits and quarries to other uses that are
generally well integrated and/or compatible with the surrounding land uses and landscapes.

Most of the sites would not be recognized by the general public as a former licensed pit or quarry
and therefore not recognized as rehabilitated lands.

We recommend that prior to licence surrender, MNR complete an information sheet to be entered
into the database started by this project. The database can be used to collect data on surrendered
licences for the compilation of statistics on after rehabilitated land area and after uses, and to
facilitate ongoing research on rehabilitation.
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Task 2 Appendix A Site Summary
Site: 151

Geographical Township: ALDBOROUGH

Township or City: WEST ELGIN M

County or Region: ELGIN CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 07/12/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ | Commercial [ ]
Institutional [ ] Industrial ] Open Space
Natural L] Agricultural [ ] Other []

Licenced Area: 14.03 Area to be Extracted: 11.18

Existing Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ | Industrial ] Open Space 100%
Natural L] Agricultural [ ] Other []

Post-extraction lake created. SW shore rehabilitated to lawn, located on a gentle slope, with
scattered saplings of red pine planted. Grasses nibbled down by (observed) Canada geese. Steep
southern slope at lake edge covered by herbs and willows along waterline. Island in lake with shrubs,
trees, of unknown origin.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Good, albeit, abrupt change to forest patch to the south.

Taken By: Chris Zoladeski, Savanta
Date of Photo: 21/07/2009

Direction: SE

Location:

UTM:

Description:  General view from Johnston Line

2203_photol.JPG

Taken By: Chris Zoladeski, Savanta

Date of Photo: 21/07/2009

Direction: SE
Location:
UTMm:
Description:  Closeup of meadows, telephoto view from Johnston Line across
the fence
2203_photo2.JPG
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Date of Image: 2006
(Before Licence Surrender)

Imagery used with permission from Ontario Ministry of
Natural Resources.
Base mapping from Ontario Ministry of Natural Resources.
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Task 2 Appendix A Site Summary
Site: 152

Geographical Township: LONDON

Township or City: MIDDLESEX CENTRE TP

County or Region: MIDDLESEX CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 30/10/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ | Commercial [ ]
Institutional [ ] Industrial ] Open Space [ |
Natural L] Agricultural Other []

Agriculture or treed, pond

Licenced Area: 43.16 Area to be Extracted: 37.01

Existing Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial ] Open Space 64%
Natural L] Agricultural 36% Other []

64% Open Space (including pond) 36% Agriculture

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: [ | The large pond stands out in the landscape from an aerial perspective but this feature may serve a natural
heritage function (waterfowl) and potentially water-based recreational activities.

Taken By: Heather Davis, Savanta

Date of Photo: 17/07/2009

Direction: S
Location: SE of Vanneck Rd / 14 Mile Rd
UTM:

Description:  View north of property from gate off 14-Mile Road.

2320_S_photo 1.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 17/07/2009

Direction: SE
Location: SE of Vanneck Rd / 14 Mile Rd
UTM:

Description:  View of license area from 14-Mile Road.

2320_SE_photo 2.JPG
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Taken By: Heather Davis, Savanta

Date of Photo: 17/07/2009

Direction: S
Location: SE of Vanneck Rd / 14 Mile Rd
UTMm:

Description:  View of sparsley treed western boundary from 14-Mile Road.

2320_S_photo 3.JPG
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Date of Image: 31/03/2006
(Before Licence Surrender)

Imagery used with permission from Google Earth © 2009.
Base mapping from Ontario Ministry of Natural Resources.
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Task 2 Appendix A Site Summary
Site: 153

Geographical Township: USBORNE

Township or City: MUNICIPALITY OF SOUTH HURON

County or Region: HURON COUNTY Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 31/08/2007 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural Agricultural [ ] Other ]

Wildlife Habitat including pond (Site Plan)

Licenced Area: 11.24 Area to be Extracted: 10.24

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural 80% Agricultural 20% Other []

Pond with naturalized slopes and agriculture.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Adjacent residences.

Taken By: Kyle Fleming, SBA
Date of Photo: 29/07/2009

Direction: South
Location: McTaggart Sideroad and 50m East of property driveway
UTM:

Description:  Entire pond. Residence now present.

4657_STN1- Entire Site.JPG

Taken By: Kyle Fleming, SBA
Date of Photo: 29/07/2009

Direction: South
Location: McTaggart Sideroad, 50m east of property entrance.
UTM:

Description:  East side of pond.

4657_STN 1 S- East side of pond.JPG
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Taken By: Kyle Fleming, SBA
Date of Photo: 29/07/2009

Direction: South
Location: McTaggart Sideroad, 50m east of property entrance.
UTM:

Description:  West side of pond.

4657_STN 1- West side of pond.JPG

Page 2 of 2
November 6, 2009

Task 2 Appendix A - Site Summaries
Site: 153



Date of Image: 2006
(Before Licence Surrender)

Imagery used with permission from Ontario Ministry of
Natural Resources.
Base mapping from Ontario Ministry of Natural Resources.
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Task 2 Appendix A Site Summary
Site: 154

Geographical Township: DELAWARE

Township or City: LONDON

County or Region: MIDDLESEX CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 25/09/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other ]
Park

Licenced Area: 8.7 Area to be Extracted: 6.4

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space 100%
Natural [] Agricultural [ ] Other []

Fallow field - final landuse intended to be recreational park (site plan)

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Final landuse in site plan is recreational park. The surrounding area is a mixture of rural and agricultural
landuse. Open greenspace would compliment the natural heritage system and provide open space access for
nearby residents.

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009 |

Direction: E
Location: South dead end of Tote Rd
UTM:

Description:  View east of cultural meadow and interior lake / marsh

Taken By: Heather Davis, Savanta E o el
Date of Photo: 10/08/2009 1 ,

Direction: N

Location: South dead end of Tote Rd

UTM:

Description:  View north of pit floor and cultural meadow

2264_N_photo 2.JPG
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Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: S
Location: South dead end of Tote Rd
UTM:

Description:  View south along western boundary

2264_S_photo 3.JPG
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Date of Image: 03/05/2006
(Before Licence Surrender)

Imagery used with permission from Google Earth © 2009.
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Task 2 Appendix A Site Summary
Site: 155

Geographical Township: WAWANOSH

Township or City: NORTH HURON TWP

County or Region: HURON COUNTY Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 03/12/2007 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural Other ]

Licenced Area: 40 Area to be Extracted: 22.1

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural 100% Other []

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Yes - Agriculture

Taken By: Kyle Fleming, SBA
Date of Photo: 17/07/2009

Direction: East
Location: Reid Road
UTM:
Description:  Looking east along Reid Road. Site within agricultural lands in
background.
18965_STN 1 W- Along Reid Rd.JPG
Taken By: Kyle Fleming, SBA

Date of Photo: 17/07/2009

Direction: Southeast
Location: Reid Road
UTM:

Description:  Site rehabilitated to agriculture (corn field). Remenants of the
pit are visibile in the background.

18965_STN 1 SW- Corn field.JPG
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Task 2 Appendix A Site Summary
Site: 156

Geographical Township: WESTMINSTER

Township or City: LONDON

County or Region: MIDDLESEX CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 18/07/2008 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural Agricultural [ ] Other ]
Interim 100% Natural - Graded slopes planted with tree and shrub species to create native habitat.
Future residential, open space or residential

Licenced Area: 2.45 Area to be Extracted: 2.45

Existing Land Use: Residential [ ] Recreational [ ] Commercial []
Institutional [ ] Industrial [ ] Open Space 100%
Natural [] Agricultural [ ] Other []

Appears to be partially natural heritage along vegetated berms, residential west of Cln Talbot Road,
and still active / not yet rehabilitated east of Cln. Talbot Road. The site plan states that potential
afteruses for this license include: residential, open space or recreational.

Adjacent Land Uses:  Urban

Adjacent Land Use Integration: West of CIn Talbot Road yes - fits in with existing residential (unknown whether area west of Talbot rd was
ever extracted - appears to be beyond extraction limit). Rehab plan for east of Talbot Road unknown.

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: E
Location: SE Colonel Talbot Rd / Byron Baseline Rd
UTM:

Description:  View east through side gate off CIn. Talbot Rd

18373_E_photo 1.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: E
Location: SE Colonel Talbot Rd / Byron Baseline Rd
UTM:

Description:  View east of vegetated berm on CIn. Talbot Rd

18373_E_photo 2.JPG
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Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: W
Location: SE Colonel Talbot Rd / Byron Baseline Rd
UTM:

Description:  View west of vegetated berm and residential development

18373_W_photo 3.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: W
Location: SE Colonel Talbot Rd / Byron Baseline Rd
UTM:

Description:  Steep slope west of CIn Talbot Rd.

18373_W_photo 4.JPG
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Task 2 Appendix A Site Summary

Site: 157

Geographical Township: AMABEL

Township or City: TOWN OF SOUTH BRUCE PENINSULA

County or Region: BRUCE COUNTY Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 08/09/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other

Not shown on Operational page.

Licenced Area: 37.9 Area to be Extracted: 22.4

Existing Land Use: Residential [ ] Recreational [ |
Institutional [ ] Industrial [ ]
Natural 5% Agricultural

"Sauble Springs"

Landscaping supplier? Appears to be operating at rear.

Www.ronforbes.com

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: [ ] Unknown but none apparent.

10%

Commerecial 85%
Open Space [ |
Other []

Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: South
Location: Entrance to site from Silver Lake Road
UTM:

Description:  Entrance to site, now a landscaping supply operation.

4914_STN 1 S- Entrance and buildings.JPG

Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: Southeast
Location: Approximately 500m west of entrance on Silver Lake Road
UTM:

Description:  Looking at rehabilitated areas on west half of site.

4914_$TN 2 NE- into site from Silver Lake Rd.JPG

i
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Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: Southwest
Location: 200m east of entrance on Silver Lake Road
UTM:

Description:  Looking into site. Ponds visible and landscape materials in
background. Lands in foreground and ponds were rehabilitated.

4914_STN 3 S- Ponds in NE part of site.JPG
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Task 2 Appendix A Site Summary
Site: 158

Geographical Township: LONDON

Township or City: LONDON

County or Region: MIDDLESEX CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 29/11/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial
Institutional [ ] Industrial Open Space [ |
Natural [] Agricultural [ ] Other ]
Industrial and/or Commercial in conformity with City of London Official Plan (Site Plan)

Licenced Area: 40.99 Area to be Extracted: 37.2

Existing Land Use: Residential 100% Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other []

Residential development and cultural development (the latter an intermim use to prevent erosion
until ready for residential development)

Adjacent Land Uses:  Urban

Adjacent Land Use Integration: Residential development integrates well with surrounding area.

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: NW
Location: West of Fashawe Park Rd E / Clarke Rd
UTM:

Description:  Northwest berm along Fanshawe Park Rd

2179_NW_photo 1.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: W
Location: West of Fashawe Park Rd E / Clarke Rd
UTM:

Description:  View west of cultural meadow down partially constructed
Cedarpark Crescent

2179_W_photo 2.JPG
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Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: E
Location: West of Fashawe Park Rd E / Clarke Rd
UTM:

Description:  View east of berm that bisects the site

2179_E_photo 3.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: SE
Location: West of Fashawe Park Rd E / Clarke Rd
UTM:

Description:  Southern extent of residential development looking southeast

2179_SE_photo 4.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: S
Location: West of Fashawe Park Rd E / Clarke Rd
UTM:

Description:  Evidence of ponding in southern end of residential development

Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: E
Location: West of Fashawe Park Rd E / Clarke Rd
UTM:

Description:  Planned rsidential development
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Taken By: Heather Davis, Savanta

Date of Photo: 10/08/2009

Direction: W
Location: West of Fashawe Park Rd E / Clarke Rd
UTM:

Description:  Fallow field west of Cedarhollow Blvd

2179_W_photo 7.JPG

Task 2 Appendix A - Site Summaries

Site:

158

Page 3 of 3
November 6, 2009



L " | -

Map Document: (D:\PROJECTS\SAROS\mxd\Site Maps\03dec09_sitemaps\SAROS_sitemap58_SAV158.mxd)
03/12/2009 - 6:22:16 PM

Date of Image: 03/05/2006
(Before Licence Surrender)

Imagery used with permission from Google Earth © 2009.
Base mapping from Ontario Ministry of Natural Resources.

SAROS PAPER 6
REHABILITATION
TASK 2 - SURRENDERED LICENCES

FIGURE 58
Site 158

1:8,000

kelton Brumwell

A S SOCIATES INLC




Site:

Task 2 Appendix A Site Summary

159

Geographical Township: HURON

Township or City: HURON-KINLOSS TWP

County or Region: BRUCE COUNTY Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 15/05/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural Agricultural [ ] Other ]

Pond with grassed slopes.

Licenced Area: 15.3 Area to be Extracted: 12

Existing Land Use: Residential 50% Recreational [ |
Institutional [ ] Industrial [ ]
Natural [] Agricultural [ ]

Residential development surrounding pond.

Adjacent Land Uses:  Urban

Adjacent Land Use Integration:

Commercial [ ]
Open Space 50%
Other []

Integration with adjacent residential communities. Likely use as a selling feature.

Taken By: Kyle Fleming, SBA

Date of Photo: 17/07/2009

Direction: East

Location: Southwest corner of pond

uUTMm:

Description:  Looking east toward southeast corner of pond. Recreation trail
visible going around pond. Planting completed at edge.

Taken By: Kyle Fleming, SBA

Date of Photo: 17/07/2009

Direction: Northeast

Location: Southwest corner of pond

UTM:

Description:  Southwest corner and west side of pond. Residential

development along edge with recreation trail and plantings.

4529 _STN 1 NE- west edge pond.JPG
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Taken By: Kyle Fleming, SBA
Date of Photo: 17/07/2009

Direction: Southwest
Location: Northwest corner of pond and Kin-Huron Road
UTM:

Description:  Looking toward northwest corner of pond. Residential
development, island and bridge visible.

A

4529_STN 2 S- NW corner of pond.JPG

Taken By: Kyle Fleming, SBA r “

Date of Photo: 17/07/2009

Direction: Southeast
Location: Northwest corner of pond and Kin-Huron Road
UTM:

Description:  Looking toward northeast corner of pond. Area at top of bank
has been graded for construction.

4529 _STN 2 SE- NE corner of pond.JPG
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Task 2 Appendix A Site Summary

Site: 160

Geographical Township: AMABEL

Township or City: TOWN OF SOUTH BRUCE PENINSULA

County or Region: BRUCE COUNTY

Pit or Quarry: Pit Surrender Date:

Proposed Final Rehabilitation Land Use: Residential [ ]
Institutional [ ]
Natural L]
(Site Plan)

Licenced Area: 13.76 Area to be Extracted: 6

Existing Land Use: Residential [ ]
Institutional [_]
Natural L]

(dd/mm/yyyy)

Recreational [ |

Recreational [ ]

Geographical Area:  South West

Commercial [ ]
Open Space [ |
Other []

Commercial
33%

Open Space
Other

EREN

Vacant, pasture? - limited visibility to rear of property

Adjacent Land Uses:  Remote

Adjacent Land Use Integration: [ | No, left vacant

Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: North
Location: Entrance to site from Boat Lake Road
UTM:
Description:  Entrance to site. Existing building visible on non-extracted part
of property.
4884_STN 1 N- Entrance.JPG
Taken By: Kyle Fleming, SBA

Date of Photo: 28/07/2009

Direction: North
Location: Entrance to site from Boat Lake Road.
UTM:

Description:  Looking into the site. Old field vegetation established on visible

portions of rehabilitated site.

4884_STN 1 N- Site Part B.JPG
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Task 2 Appendix A Site Summary

Site: 161

Geographical Township:  NISSOURI

Township or City: THAMES CENTRE M

County or Region: MIDDLESEX CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 24/09/2007 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other ]

Licenced Area: 18.2 Area to be Extracted: 13.7

Existing Land Use: Residential [ ] Recreational 100% Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other []
Recreation

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: The large pond does not fit in with the local landscape, which is dominated by agricultural and forest patches.
However, rehabilitation of this license does augment the local natural heritage system by providing both
aquatic and terrestrial habitat for wildlife and recreational activities.

Taken By: Heather Davis, Savanta

Date of Photo: 17/07/2009

Direction: E
Location: East Nissouri Rd
B 26 Actes
UTM: GRASS 20 Acre
LAKE
Description:  Property not visible from public access but this for sale sign was
at road.
S450K  (519) 5217465
2172_E_photo 1.JPG
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Task 2 Appendix A Site Summary
Site: 162

Geographical Township:  KINLOSS

Township or City: HURON-KINLOSS TWP

County or Region: BRUCE COUNTY Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 25/07/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other ]

Recreational Pond (Site Plan)

Licenced Area: 14.6 Area to be Extracted: 12.3

Existing Land Use: Residential [ ] Recreational 100% Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other []

Golf Course (surrounding pond).
"Black Horse Golf & Country Club"

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Surrounding land natural heritage (woodlands/wetlands) & agriculture. Serves community recreational needs.

Taken By: Kyle Fleming, SBA
Date of Photo: 17/07/2009

Direction: Southeast
Location: Access Road from Bruce Road 1
UTM:

Description:  Looking southeast at pond. Dense plantings completed. Active
pit in background on adjacent property.

Taken By: Kyle Fleming, SBA
Date of Photo: 17/07/2009

Direction: Southeast
Location: Access Road from Bruce Road 1.
UTM:

Description:  Golf green overlooking pond.

e, e B

4551_STN 1 SE- Pond and golf green.JPG
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Taken By: Kyle Fleming, SBA
Date of Photo: 17/07/2009

Direction: East
Location: Access Road along Bruce Road 1 at top of hill.
UTM:

Description:  Overlooking pond and golf course surrounding pond. Active pit
visible in background.

3

4551_STN 2 E- Pond overhead.JPG
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Task 2 Appendix A Site Summary
Site: 163

Geographical Township: SARAWAK

Township or City: GEORGIAN BLUFFS TWP

County or Region: GREY COUNTY Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 25/10/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural Other ]

Light forestation for rough pasture (Site Plan)

Licenced Area: 12.69 Area to be Extracted: 8.79

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural 100% Other []
Vacant

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: [ | None visible

Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: NW
Location: Entrance from Grey Road 1
UTM:

Description:  Gated entrance to site.

Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: North
Location: Entrance at Grey Road 1
UTM:

Description:  Driveway to site from Grey Road 1.

16505_ STN 1 N- Driveway.JPG
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Task 2 Appendix A Site Summary

Site: 164

Geographical Township: WATERLOO

Township or City: KITCHENER
County or Region: WATERLOO R
Pit or Quarry: Pit

Proposed Final Rehabilitation Land Use:

Licenced Area: 24.33

Existing Land Use:

Adjacent Land Uses:  Urban
Adjacent Land Use Integration:

Taken By: Heather Davis, Savanta
Date of Photo: 15/07/2009

Direction: NE

Location: N of Bleams Road

UTM:

Description:  northeast corner, residential development north of hydro

corridor

Geographical Area:

Surrender Date: 14/11/2008 (dd/mm/yyyy)
Residential [ ] Recreational [ ]
Institutional [ ] Industrial [ ]
Natural [] Agricultural

Until future subdivision plans are finalized.

Area to be Extracted: 21.38

Recreational [ |
Industrial []
Agricultural [ ]

Residential 100%
Institutional [ ]
Natural []

Residential development

South West

Commercial [ ]
Open Space [ |
Other []

Commercial [ ]

Open Space [ |
Other []

5528_NE_photo 1.JPG

Taken By: Heather Davis, Savanta
Date of Photo: 15/07/2009

Direction: W

Location: N of Bleams Road

UTM:

Description:  View west of main residential development

5528_W_photo 2.JPG
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Taken By: Heather Davis, Savanta

Date of Photo: 15/07/2009

Direction: NW
Location: N of Bleams Road
UTM:

Description:  Pond feature in northwest corner of site

5528_NW_photo 3.JPG
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Task 2 Appendix A Site Summary
Site: 165

Geographical Township: GARAFRAXA

Township or City: EAST GARAFRAXA TWP

County or Region: DUFFERIN COUNTY Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 27/06/2007 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other

Not specified or illegible.

Licenced Area: 40.47 Area to be Extracted: 35

Existing Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space 60%
Natural L] Agricultural 40% Other []
Vacant

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: [ | Land vacant - no integration with surrounding land uses. Now private residence.

Taken By: Kyle Fleming, SBA
Date of Photo: 19/09/2009

Direction: North
Location: East limit of property at driveway
UTM:

Description:  New residence being constructed in southwest corner of site.

Taken By: Kyle Fleming, SBA
Date of Photo: 19/08/2009

Direction: Northeast
Location: Fenced entrance on 18th Line
UTM:

Description: ~ Middle of site. Stockpiles within rehabilitated area, do not
appear to be related to any active operation on the site.

STN 2- N - Stockpile.JPG
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Taken By:

Kyle Fleming, SBA

Date of Photo: 19/08/2009
Direction: North
Location: Gated entrance on 18th Line
uUTMm:
Description:  Looking north into front area of site.
STN 2 N- Mid-site.JPG
Taken By: Kyle Fleming, SBA
Date of Photo: 19/08/2009
Direction: Northeast
Location: Gated entrance on 18th Line
UTM:
Description:  Pond in west part of site, just north of new residence.

STN 2- NW- Pond.JPG
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Task 2 Appendix A Site Summary
Site: 166

Geographical Township: BEVERLY

Township or City: HAMILTON

County or Region: HAMILTON-WENTWORTH R Geographical Area:  Greenbelt

Pit or Quarry: Quarry Surrender Date: 16/07/1998 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space
Natural [] Agricultural [ ] Other ]
Not specified

Licenced Area: 3 Area to be Extracted: 2.8

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space 60%
Natural [] Agricultural 40% Other []

Lake in centre of former pit (not visible/observed from road), surrounded by hay meadow.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Well integrated

Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: w

Location:

UTMm:

Description:  Panorama from Woodhill Road

5522_photo1.JPG

Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: W

Location:

UTM:

Description:  General view from Woodhill Road

5522_photo2.JPG
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Task 2 Appendix A Site Summary

Site: 167

Geographical Township: WALPOLE

Township or City:

County or Region:

Pit or Quarry: Quarry

Proposed Final Rehabilitation Land Use:

Licenced Area: 58.61

Existing Land Use:

Adjacent Land Uses:  Rural

Adjacent Land Use Integration:

HALDIMAND-NORFOLK R

HALDIMAND COUNTY

Surrender Date: 24/10/2007
Residential Recreational
Institutional [ ] Industrial [ ]
Natural [] Agricultural [ ]

Area to be Extracted: 51.34

Residential 10% Recreational [ ]
Institutional [ ] Industrial [ ]
Natural [] Agricultural [ ]

(dd/mm/yyyy)

Geographical Area:  South West

Commercial [ ]

Open Space
Other []

Commercial [ ]
Open Space 90%
Other []

Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: S

Location:

UTMm:

Description:  General view of lake.

3762_photo1.JPG

Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: S

Location:

UTM:

Description:  General view of lake.

3762_photo2.JPG
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Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: E

Location:

UTM:

Description:  Agriculture on W side of lake.

3762_photo3.JPG

Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: SE

Location:

UTM:

Description:  Agriculture on W side of lake.

3762_photo4.JPG
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Site:

Task 2 Appendix A Site Summary

168

Geographical Township: ESQUESING

Township or C

County or Reg

Pit or Quarry:

ity: HALTON HILLS
ion: HALTON R
Pit

Proposed Final Rehabilitation Land Use:

Licenced Area:

42.49

Existing Land Use:

Adjacent Land

Adjacent Land Use Integration: [ | Not integrated, appears an isolated open area (awaiting NEC approval for development)

Uses: Urban

Geographical Area:  NEC

Surrender Date: 17/10/2008 (dd/mm/yyyy)

Residential Recreational [ ]
Institutional [ ] Industrial [ ]
Natural [] Agricultural [ ]

Estate residential subject to NEC approval.

Area to be Extracted: 27.1

Residential [ | Recreational [ |
Institutional [ ] Industrial [ ]
Natural [] Agricultural [ ]

Old field meadow

Commercial [ ]
Open Space [ |
Other []

Commercial [ ]
Open Space
Other []

100%

Taken By:

Chris Zoladeski, Savanta

Date of Photo: 28/07/2009

Direction:
Location:
UTM:

Description:

SW

From Hwy 7

General view - Estate subdivision proposed subject to NEC

approval.

5687_photo1.JPG
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Task 2 Appendix A Site Summary
Site: 169

Geographical Township: EAST FLAMBOROUGH

Township or City: HAMILTON
County or Region: HAMILTON-WENTWORTH R Geographical Area:  NEC
Pit or Quarry: Pit Surrender Date: 28/11/2006 (dd/mm/yyyy)
Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural Other ]
Slopes to be planted with oats, legumes and/or alfalfa for stability. Oats, seed legumes and alafalfa
crops to be planted and plowed under for at least 3 years to increase soil fertility and structure.
Licenced Area: 8.42 Area to be Extracted: 6.72
Existing Land Use: Residential [ ] Recreational [ ] Commercial []
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural 100% Other []

Not able to directly view (no access) but appears to be fallow field, intended afteruse is agriculture.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: If currently utilized for agriculture (as is the intended final landuse), yes this site will fit in well with the
surrounding local landscape, which is dominated by agriculture.

Taken By: Heather Davis, Savanta

Date of Photo: 13/09/2009

Direction: E
Location: East of Greenspring Rd
UTM:

Description:  View east from Greenspring Road, fallow field in background
(beyond corn) is the license area.

5682_E_photo 1.JPG
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Task 2 Appendix A Site Summary
Site: 170

Geographical Township: NASSAGAWEYA

Township or City: MILTON

County or Region: HALTON R Geographical Area:  NEC

Pit or Quarry: Quarry Surrender Date: 19/07/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other ]
Intended for public recreation as addition to Kelso-Glen Eden Conservation Area.

Licenced Area: 93.65 Area to be Extracted: 74.03

Existing Land Use: Residential [ ] Recreational 100% Commercial [
Institutional [ ] Industrial [ ] Open Space [ |
Natural L] Agricultural [ ] Other []

Lake with rehabilitated edges.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration:

Taken By: Chris Zoladeski, Savanta

Date of Photo:

Direction: from N to SE
Location: from W bank of lake
uUTMm:

Description:  Successive photos of lake and shoreline

Taken By: Chris Zoladeski, Savanta

Date of Photo: RS -
Direction: from N to SE

Location: from W bank of lake

UTM:

Description:  Successive photos of lake and shoreline

5496_photo2.JPG
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Taken By: Chris Zoladeski, Savanta

Date of Photo:

Direction: from N to SE
Location: from W bank of lake
uUTMm:

Description:  Successive photos of lake and shoreline

Taken By: Chris Zoladeski, Savanta

Date of Photo:

Direction: from N to SE
Location: from W bank of lake
UTM:

Description:  Successive photos of lake and shoreline

5496_photo4.JPG
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Task 2 Appendix A Site Summary

171

Geographical Township: USBORNE

Township or City: SOUTH HURON M

County or Region: HURON CO

Pit or Quarry: Pit Surrender Date:

Proposed Final Rehabilitation Land Use: Residential [ ]
Institutional [ ]
Natural L]

Licenced Area:

16.13 Area to be Extracted: 16.04

Existing Land Use: Residential [ ]

Institutional [ ]
Natural []

Geographical Area:  South West

(dd/mm/yyyy)
Recreational Commercial [ ]
] Open Space [ |
L] Other []
Recreational [ ] Commercial [ ]
L] Open Space 100%
[] Other []

Open Space - no apparent recreational use.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration:

Taken By: Kyle Fleming, SBA
Date of Photo: 29/07/2009
Direction: West
Location: Mid point of site along County Road 23
UTMm:
Description:  South part of site. Dense field vegetation. Pond visible in
background.
4708_STN 1 W- South part of site.JPG
Taken By: Kyle Fleming, SBA
Date of Photo: 29/07/2009
Direction: Northwest
Location: Mid point of site along County Road 23
UTM:
Description:  Approximate middle of site.

4708_STN 1 NW- Mid point of site.JPG
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Taken By:

Kyle Fleming, SBA

Date of Photo: 29/07/2009
Direction: Northwest
Location: Mid point of site along County Road 23
uUTMm:
Description:  North part of site. Heavily vegetated with shrub and trees
becoming established.
4708_STN 1 North- North part of site.JPG
Taken By: Kyle Fleming, SBA
Date of Photo: 29/07/2009
Direction: West
Location: Mid point of site along County Road 23
UTM:
Description:  Pond within site. Well vegetated and stable.

4708_STN 1 W- Pond.JPG
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Task 2 Appendix A Site Summary
Site: 172

Geographical Township: TORONTO

Township or City: CITY OF MISSISSAUGA

County or Region: PEEL REGION Geographical Area:  GTA

Pit or Quarry: Quarry Surrender Date: 13/11/2007 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space
Natural [] Agricultural [ ] Other ]
Not Specified (Site Plan)

Licenced Area: 53.5 Area to be Extracted: 49

Existing Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial 100% Open Space [ |
Natural L] Agricultural [ ] Other ]

Cleared and graded, "Mill Creek Business Park" Orlando Corp.

Adjacent Land Uses:  Urban
Adjacent Land Use Integration: Business parks NW and NE of property.

Taken By: Kyle Fleming, SBA
Date of Photo: 08/07/2009

Direction: NE
Location: Mill Creek/Brittania Road W
UTM:

Description:  Construction of Mill Creek Business Park in Southern part of
surrendered licence. First building on site visible in background

6515 NE STN 1.jpg

Taken By: Kyle Fleming, SBA
Date of Photo: 08/07/2009

Direction: SE
Location: North end Mill Creek in Mill Creek business Park Looking SE.
UTM:

Description:  Construction underway at Mill Creek Business Park within North
part of surrendered licence.

6515 SE STN 2.jpg
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Task 2 Appendix A Site Summary
Site: 173

Geographical Township: TORONTO

Township or City: CITY OF MISSISSAUGA

County or Region: PEEL REGION Geographical Area:  GTA

Pit or Quarry: Quarry Surrender Date: 15/05/1998 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other ]

Urban Development, primarily residential (Site Plan)

Licenced Area: 68 Area to be Extracted: 60

Existing Land Use: Residential 62% Recreational 15% Commercial 13%
Institutional 5% Industrial [ ] Open Space 5%
Natural [] Agricultural [ ] Other []

Adjacent Land Uses:  Urban
Adjacent Land Use Integration: With commericial and residential.

Taken By: Kyle Fleming, SBA
Date of Photo: 08/07/2009

Direction: Unknown
Location: Residential
UTM:

Description:  Residential subdivision within the site.

Taken By: Kyle Fleming, SBA
Date of Photo: 08/07/2009

Direction: Southeast
Location: Parking area adjacent to school off Hillcrest Ave.
UTM:

Description:  Looking southwest at school.

6521_STN 2 SE- Institutional.jpg
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Taken By: Kyle Fleming, SBA
Date of Photo: 08/07/2009

Direction: Northwest
Location: Corner of EImcreek Rd and Dundas Street West
UTM:

Description:  Commerical area in southwest portion of site.

6521_STN 3 NW- Commercial.jpg

Taken By: Kyle Fleming, SBA
Date of Photo: 08/07/2009

Direction: Southeast
Location: Northwest corner of SWM pond.
UTM:

Description:  Looking southeast over Stormwater management pond.

Residential development visible in background.

6521_STN 4 SE-

S N AT

SWM pond.jpg
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Task 2 Appendix A Site Summary
Site: 174

Geographical Township: SAUGEEN

Township or City: SAUGEEN SHORES

County or Region: BRUCE CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 12/04/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural Other ]

Licenced Area: 35.57 Area to be Extracted: 16.8

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural 50% Agricultural 50% Other []

Pasture and vacant lands.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Pasture land/natural regeneration.

Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: South

Location: Corner Links Sideroad and 14th Concession

UTMm:

Description:  Looking into site. Fully grassed with shrub and trees becoming
established.

Taken By: Kyle Fleming, SBA

Date of Photo: 28/07/2009

Direction: Southwest
Location: Corner Links Sideroad and 14th Concession
UTM:

Description:  Western part of site along Links Sideroad.

ISR BN e A4 " S~

it s N
4977_STN 1 SW- Rehabilitated area along Links Sideroad.JPG
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Taken By: Kyle Fleming, SBA
Date of Photo: 28/07/2009

Direction: Southeast
Location: Corner Links Sideroad and 14th Concession
UTM:

Description:  Rehabilitated area and existing building.

4977_STN 1 SE- Rehabilitated area and existing buildings.JPG
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Task 2 Appendix A Site Summary
Site: 175

Geographical Township: MALAHIDE

Township or City: MALAHIDE TP

County or Region: ELGIN CO Geographical Area:  South West

Pit or Quarry: Pit Surrender Date: 20/06/2006 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural Other ]

Licenced Area: 11.28 Area to be Extracted: 9.05

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural 100% Other []
Agriculture

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Well integrated local landscape - corn crop.

Taken By: Heather Davis, Savanta

Date of Photo: 18/07/2009

Direction: SW
Location: SW Calton Ln / Rommel Rd
UTM:

Description:  View southwest from Rommel Rd

17646_SW_photo 1.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 18/07/2009

Direction: N ~
Location: SW Calton Ln / Rommel Rd
UTM:

Description:  View north towards Calton Ln.

17646_N_photo 2.JPG
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Task 2 Appendix A Site Summary

Site: 176

Geographical Township:  KING

Township or City: KING TWP
County or Region: YORK REGION
Pit or Quarry: Pit

Proposed Final Rehabilitation Land Use:

Licenced Area: 42.38

Existing Land Use:

Adjacent Land Uses:  Rural

Surrender Date:

Residential

]

Institutional [

Natural

]

Undetermined

Geographical Area:

23/04/2007 (dd/mm/yyyy)

Recreational [ ]
Industrial []
Agricultural [ ]

Area to be Extracted: 34.9

Residential

]

Institutional [ ]

Natural

[]

Recreational [ |
Industrial []
Agricultural [ ]

Adjacent Land Use Integration Very good - water body used historically for water ski club

Commercial
Open Space
Other

Commercial
Open Space
Other

Greenbelt

100%

Task
Site:
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Task 2 Appendix A Site Summary
Site: 177

Geographical Township: VAUGHAN

Township or City: CITY OF VAUGHAN

County or Region: YORK REGIONS Geographical Area: ORM

Pit or Quarry: Pit Surrender Date:  04/05/2007 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ Industrial ] Open Space
Natural L] Agricultural [] Other []

Potential for Industrial Use if approvals (Site Plan).

Licenced Area: 7.8 Area to be Extracted: 6.9
Existing Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial 100% Open Space [ |
Natural [] Agricultural [] Other ]
Prepared for development
Adjacent Land Uses:  Urban
Adjacent Land Use Integration Continuous with adjacent surrendered licence north and south (Site No. 178)
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Site:

Task 2 Appendix A Site Summary

178

Geographical Township: VAUGHAN
Township or City: VAUGHAN
County or Region: YORKR
Pit or Quarry: Pit

Proposed Final Rehabilitation Land Use:

Licenced Area: 36.98

Existing Land Use:

Adjacent Land Uses:  Urban

Geographical Area:

04/05/2007

Surrender Date: (dd/mm/yyyy)

Recreational [ |
Industrial []
Agricultural [ ]

Residential [ ]
Institutional [ ]
Natural []

Potential industrial uses with approvals

Area to be Extracted: 32.5

Residential [ ] Recreational [ ]
Institutional [ ] Industrial 100%
Natural [] Agricultural [ ]

Site being prepared for development.

Adjacent Land Use Integration: [ ] No yet, under development

ORM

Commercial
Open Space
Other

Commercial
Open Space
Other

LRI

RN

Taken By: Anne Guiot, SBA

Date of Photo: 06/08/2009

Direction: Northeast
Location: Along south boundary of pit
UTM:
Description:  Preparation for development.
6513_STN1 NE- South boundary.JPG
Taken By: Anne Guiot, SBA

Date of Photo: 06/08/2009

Direction: West

Location: Southeast corner of pit
UTM:

Description:  Infilling pit for development.
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Taken By: Anne Guiot, SBA
Date of Photo: 06/08/2009

Direction: North
Location: East side of pit
UTM:

Description:  Infilling pit for development.

e S
3 ]

6513_STN3 N- East side pit.JPG

Task 2 Appendix A - Site Summaries Page 2 of 2
Site: 178 November 6, 2009



Georgian
Bay

Lake Huron ¢

Lake Ontario

Date of Image: 05/03/2005
(Before Licence Surrender)

Imagery used with permission from Google Earth © 2009.
Base mapping from Ontario Ministry of Natural Resources.

SAROS PAPER 6
REHABILITATION
TASK 2 - SURRENDERED LICENCES

FIGURE 78
Site 178

1:8,000

Skelton Brumwell

A S S 0OCIATES INC

Map Document: (D:\PROJECTS\SAROS\mxd\Site Maps\03dec09_sitemaps\SAROS_sitemap78_SAV178.mxd)
04/12/2009 - 12:16:55 PM




Map Document: (D:\PROJECTS\SAROS\mxd\Site Maps\03dec09_sitemaps\SAROS_sitemap78_SAV178_1995.mxd)
04/12/2009 - 1:46:57 PM

Georgian
Bay

Lake Huron ¢

Lake Ontario

Date of Image: 1995
(Before Licence Surrender)

Imagery used with permission from Ontario Ministry of
Natural Resources.
Base mapping from Ontario Ministry of Natural Resources.

SAROS PAPER 6
REHABILITATION
TASK 2 - SURRENDERED LICENCES

FIGURE 78b
Site 178

1:8,000

El Sklton Brumwell

& $ S0CIATES INC

I\ SAVANTA




Task 2 Appendix A Site Summary
Site: 179

Geographical Township: CLINTON

Township or City: LINCOLN

County or Region: NIAGARA R Geographical Area:  NEC

Pit or Quarry: Quarry Surrender Date: 10/09/2004 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural Other ]
Agriculture, or other use as approved by MNR

Licenced Area: 31.5 Area to be Extracted: 25.6

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural 80% Agricultural 20% Other []

Forest - not extracted by Walker Industries (historically was extracted)

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: This license has remained natural heritage and compliments the existing natural heritage system in the local

landscape.
Taken By: Heather Davis, Savanta
Date of Photo: 14/07/2009
Direction: NE
Location: NE Moyer Rd / Tintern Rd
UTMm:

Description:  View off of cliff top down into naturally regenerating pit

11166_NE_photo 1.JPG

Taken By: Heather Davis, Savanta

Date of Photo: 14/07/2009

Direction: N
Location: NE Moyer Rd / Tintern Rd
UTM:

Description:  View north along west boundary of forest

11166_N_photo 2.JPG
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Task 2 Appendix A Site Summary

Site: 180

Geographical Township: VAUGHAN

Township or City: VAUGHAN
County or Region: YORK R
Pit or Quarry: Pit

Proposed Final Rehabilitation Land Use:

Licenced Area: 66.4

Existing Land Use:

Adjacent Land Uses:  Rural

Adjacent Land Use Integration [ ]

Geographical Area: ORM

Surrender Date: 19/01/2006 (dd/mm/yyyy)

Residential [ ] Recreational [ ]
Institutional [ Industrial ]
Natural [] Agricultural [ ]

Possible recreation depending on municipal demand.

Area to be Extracted: 60

Residential [ ] Recreational [ |
Institutional [ ] Industrial [ ]
Natural L] Agricultural [ ]

Open space, no recreational use apparent.

Commercial
Open Space
Other

Commercial
Open Space
Other

&

100%

Task
Site:

2 Appendix A - Site Summaries
180

Page lof1
November 6, 2009



Map Document: (D:\PROJECTS\SAROS\mxd\Site Maps\03dec09_sitemaps\SAROS_sitemap80_SAV180.mxd)
04/12/2009 - 1:35:46 PM

Georgian
Bay

Lake Huron ¢

Lake Ontario

Date of Image: 05/03/2005
(Before Licence Surrender)

| Imagery used with permission from Google Earth © 2009.

Base mapping from Ontario Ministry of Natural Resources.

SAROS PAPER 6
REHABILITATION
TASK 2 - SURRENDERED LICENCES

FIGURE 80
Site 180

1:8,000

Sklton Brumwell

& $ S0CIATES INC

I\ SAVANTA




Map Document: (D:\PROJECTS\SAROS\mxd\Site Maps\03dec09_sitemaps\SAROS_sitemap80_SAV180_1995.mxd)
04/12/2009 -- 1:48:20 PM

Georgian
Bay

Lake Huron ¢

Lake Ontario

Legend

|:] Licence Boundary

Date of Image: 1995
(Before Licence Surrender)

Imagery used with permission from Ontario Ministry of
Natural Resources.
Base mapping from Ontario Ministry of Natural Resources.

SAROS PAPER 6
REHABILITATION
TASK 2 - SURRENDERED LICENCES

FIGURE 80b
Site 180

1:8,000

I\| SAVANTA







Task 2 Appendix A Site Summary
Site: 181

Geographical Township:  EAST GWILLIMBURY

Township or City: EAST GWILLIMBURY TWP

County or Region: YORK REGION Geographical Area: ORM

Pit or Quarry: Pit Surrender Date: 22/10/2007 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural Other ]

Licenced Area: 21.23 Area to be Extracted: 15.15

Existing Land Use: Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space 100%
Natural L] Agricultural [ ] Other []

Open space - no visible signs of erosion.
Well vegatated - different vegetation on floor from slopes- could be transition to agriculture.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: Good as open space or farm land

Taken By: Anne Guiot, SBA

Date of Photo: 06/08/2009

Direction: NE
Location: Mid-point of southern boundary
UTM:

Description:  Northern slope can be seen with floor tying into agriculture to
the east.

Taken By: Anne Guiot, SBA
Date of Photo: 06/08/2009

Direction: North
Location: Centre of southern boundary
UTM:

Description:  Perimter slopes visible with potential agriculture on floor.

6632_STN 2 N- Centre South Boundary.JPG
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Task 2 Appendix A Site Summary

Site: 182

Geographical Township: GEORGINA

Township or City: GEORGINA
County or Region: YORKR
Pit or Quarry: Pit

Proposed Final Rehabilitation Land Use:

Licenced Area: 123.75

Existing Land Use:

Adjacent Land Uses:  Rural

Geographical Area:  Greenbelt

Surrender Date:  14/05/2007 (dd/mm/yyyy)

Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial Open Space [ |
Natural Agricultural Other ]

Industrial uses include concrete, asphalt and construction yard.

Area to be Extracted: 34.1

Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space 65%
Natural 35% Agricultural [ ] Other []

Appears to have remained in a non-rehabilitated state as visible formerly excavated areas are either
bare or sparsely and naturally revegetated. It appears the operation was limited to a few access
routes, the remainder of the licence still in natural state.

Adjacent Land Use Integration: Very well integrated as little excavation appears to have taken place.

Taken By: Chris Zoladeski, Savanta
Date of Photo: 13/07/2009

Direction: E
Location: from RRd 18
UTM:

Description:  Telephoto vew of bare slopes in distance

Taken By: Chris Zoladeski, Savanta
Date of Photo: 13/07/2009

Direction: E
Location: from RRd 18, just S of Hwy 48
UTM:

Description:  stokpiles of topsoil

6637_photo2.JPG
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Task 2 Appendix A Site Summary

Site: 182

Geographical Township: GEORGINA

Township or City: GEORGINA
County or Region: YORKR
Pit or Quarry: Pit

Proposed Final Rehabilitation Land Use:

Licenced Area: 123.75

Existing Land Use:

Adjacent Land Uses:  Rural

Geographical Area:  Greenbelt

Surrender Date:  14/05/2007 (dd/mm/yyyy)

Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial Open Space [ |
Natural Agricultural Other ]

Industrial uses include concrete, asphalt and construction yard.

Area to be Extracted: 34.1

Residential [ | Recreational [ | Commercial [ ]
Institutional [ ] Industrial [ ] Open Space 65%
Natural 35% Agricultural [ ] Other []

Appears to have remained in a non-rehabilitated state as visible formerly excavated areas are either
bare or sparsely and naturally revegetated. It appears the operation was limited to a few access
routes, the remainder of the licence still in natural state.

Adjacent Land Use Integration: Very well integrated as little excavation appears to have taken place.

Taken By: Chris Zoladeski, Savanta
Date of Photo: 13/07/2009

Direction: E
Location: from RRd 18
UTM:

Description:  Telephoto vew of bare slopes in distance

Taken By: Chris Zoladeski, Savanta
Date of Photo: 13/07/2009

Direction: E
Location: from RRd 18, just S of Hwy 48
UTM:

Description:  stokpiles of topsoil

6637_photo2.JPG
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Site: 183

Task 2 Appendix A Site Summary

Geographical Township:

Township or City:

County or Region:

Pit or Quarry: Pit

Proposed Final Rehabilitation Land Use:

Licenced Area: 58.3

Existing Land Use:

Adjacent Land Uses:  Rural

Adjacent Land Use Integration

WHITCHURCH

YORK R

[]

WHITCHURCH-STOUFFVILLE

Geographical Area: ORM

Surrender Date: 03/01/2006

Residential [ ] Recreational [ ]
Institutional [ Industrial ]
Natural [] Agricultural [ ]

Area to be Extracted: 51.91

Residential [ ] Recreational [ ]
Institutional [ ] Industrial [ ]
Natural 10% Agricultural 20%

(dd/mm/yyyy)

Commercial
Open Space
Other

Commercial
Open Space
Other

&

L]
L]
70%

Part of the site is being filled. There is obvious erosion around pond. Woodlot at east end of the site

and agricultural lands in the south west appear undisturbed.

Not integrated, end land use not apparent.
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Task 2 Appendix A Site Summary
Site: 184

Geographical Township:  UXBRIDGE

Township or City: UXBRIDGE TP

County or Region: DURHAM R Geographical Area: ORM

Pit or Quarry: Pit Surrender Date: 01/12/2005 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial [ ] Open Space
Natural [] Agricultural [ ] Other ]
Recreational and/or residential with appropriate approvals.

Licenced Area: 147.8 Area to be Extracted: 113.4

Existing Land Use: Residential [ ] Recreational 100% Commercial []
Institutional [ ] Industrial [ ] Open Space [ |
Natural [] Agricultural [ ] Other []

Beautifully rehabilitated to golf course.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: As much as a golf course can be.

Taken By: Chris Zoladeski, Savanta
Date of Photo: 11/08/2009

Direction: S
Location: From Hwy 47
UTM:

Description:  General view of golf course

ol

Taken By: Chris Zoladeski, Savanta
Date of Photo: 11/08/2009

Direction: S
Location: From Hwy 47
UTM:

Description:  Panoramic view of golf course

6585_photo2.JPG
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Task 2 Appendix A Site Summary
Site: 185

Geographical Township: STAMFORD

Township or City: NIAGARA FALLS

County or Region: NIAGARA R Geographical Area:  NEC

Pit or Quarry: Quarry Surrender Date: 01/04/2008 (dd/mm/yyyy)

Proposed Final Rehabilitation Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ ] Industrial ] Open Space [ |
Natural L] Agricultural Other []

Licenced Area: 59.2 Area to be Extracted: 44.6

Existing Land Use: Residential [ ] Recreational [ ] Commercial [ ]
Institutional [ | Industrial 95% Open Space [ |
Natural 5% Agricultural [ ] Other []

Licenced area is now used as landfill. On the east side of Taylor Road a new pit has been started and
no rehabilitation has taken place. To compensate for the habitat lost, Walker has restored a stretch
of the 10 Mile Creek.

Adjacent Land Uses:  Rural

Adjacent Land Use Integration: [ ] Itis the restored creek valley that is in balance with nature, not the other way around

Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: Not applicable
Location:

UTM:

Description: Interpretive sign

8336_photo1.JPG

Taken By: Chris Zoladeski, Savanta
Date of Photo: 10/07/2009

Direction: Not applicable
Loca