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Foreword

The development of the Halton Agricultural Land Evaluation System
has taken place during a period of over three years, although in-
tensive work on the project was not continuous for that entire
period.

In the earlier stages of the project, much valuable advice and
assistance was received from the faculty at the University of
Guelph. Dr. Stephen S. Rodd and Professor George Penfold provided
helpful guidance as advisors to the summer students who carried
out initial research, and Mr. Penfold has continued in that role
through subsequent summers. Mr. Penfold has also assisted staff,
at staff's request, in liaising with the agricultural community as
part of the Outreach function of the University of Guelph. With-
out their expertise and willingness to contribute, this project
would never have advanced to its present stage.

A meaningful Agricultural Land Evaluation System would not be pos-
sible without the advice and direction of the local farming com-
munity. This essential component of the project has been provided
through the Halton Agricultural Advisory Committee (HAAC), a
volunteer committee of local farmers and Regional Council and
Ministry of Agriculture and Food representatives established by
Halton Council in 1978 to provide advice to Council and staff on
any matters affecting agriculture in Halton. HAAC has been di-
rectly involved in this project from the beginning, and has played
a lead role in refining the format and content of the system, and
in assessing the results of its application to Halton farmlands.

The latter stage of the project has been funded through a Communi-
ty Planning Grant from the Minister of Municipal Affairs, which
has greatly expedited progress on the development of the system
and its application. The grant was approved by the Minister to
further the commitment made by Halton Council to the identifica-
tion of agricultural areas in the Regional Official Plan. Also
behind the grant approval is the Province's hope that the process
of developing the system, the content and format of the systen,
and the system methodology as described in this report may be of
use to other municipalities.

Overall direction of the project has been provided by Mr. Peter
Langdon, B.E.S., M.C.I.P., a Planner with the Halton Planning and
Development Department. Other Departmental staff and students who
have worked on the project include, in alphabetical order, Jeff
Brewitt, Kathy Day, Ann Howard, Sharon Jensen, Heather Robinson,
and Glenn Wellings. Their contributions have been considerable.
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1. Background

The Regional Official Plan was adopted by Halton Council on Sep-
tember 6, 1978, and partly approved by the Minister of Housing,
with modifications, on August 1, 1980. The policies of that Plan,
in accordance with the Ontario Food Land Guidelines, seek to pro-
tect prime agricultural soils in the rural area for agricultural
uses. Prime agricultural soils are defined as Classes 1 to 4
soils in the Canada Land Inventory of Soil Capability for Agricul-
ture. Through experience in applying the policies to various de-
velopment applications, it became apparent to staff that protect-
ing land for agriculture on the basis of soil capability alone was
an inadequate approach to protecting the agricultural industry and
communltx

Flrstly there are areas of prime agrlcultural soils in Halton
where agriculture is only. ¥. ST=E73 V1
with little expectation forﬁag

factors such as small, discontinuous ¢
fragmentation, and the ex1stnggﬂgi)wrw~»wL nG- @@m@@&igkg an
uses. The strict appfi%atlon of the policies to protect prime
agrlcultural soils in these circumstances appeared unreasonable.
Such an approach was undermlnlng the credibility of the Official
Plan and of planning staff, in the eyes of Ceuncil, the Land Divi-
sion Committee and the Area Municipalities. @”Secondly, the literal
emgmagigmgg soil protection as opposed to protection of healthy,
viable agricultural areas lent support to those development a 1i-
cations. located on -lesser—q ’jjfggfffwwb Gt which would neverthe-
less have significant direct and indirect adverse impact on sur-
rounding agricultural operations and on the agricultural com-

munity.

To address the problem of including socio-economic factors in
evaluating agricultural lands, two summer students were hired in
1984 to carry out research on existing agricultural land evalua-
tion systems and to propose a system applicable in Halton.
Another summer student furthered the work in 1985 and the system
was applied to test areas. The Halton Agricultural Advisory Com-
mittee (HAAC) was directly involved in this work from the outset.

In the spring of 1986, Planning and Development staff presented a
report to Council (DPD 73/86) regarding the summary and analysis
of comments received in response to the circulation of the eight
discussion papers in the Rural Development Policies Review series
(December 1983). . Support had been received from a number of sour-
ces in response to that circulation for the identification in the
Regional Official Plan of agricultural areas. Through report DPD
73/86, Halton Council endorsed in principle that approach, with
the implementation still to be worked out.




3. Summary of the System Development Process

It was discovered very early in the project that there was no
existing municipal agricultural land evaluation system which a
municipality such as Halton could easily use or adapt. For that
reason, the process followed by Halton in developing the system
was not pre-determined. The process has been one of trial and
error, with objectives, assumptions and proposals having to be
re-defined and re-evaluated frequently.

The initial research investigated the merits of a number of exist-
ing land evaluation systems and rating schemes, and considered the
factors utilized in local agricultural impact studies. Those
existing evaluation systems designed for use at a municipal level

‘were primarily oriented toward site-specific agricultural impact

rather than overall land evaluation, and those that were land
evaluation oriented were developed primarily for large-scale areas
(national, provincial scales) rather than for municipalities.
Some were also very complex. Based on this initial research, it
was determined that a point scoring, or rating system, would be
most appropriate for Halton. A long list of factors which ap-
peared to be appropriate for Halton was compiled, including both
physical and socio-economic criteria. The initial measurement
parameters, termed decision units, associated with each factor
were determined utilizing a combination of judgement, expert ad-
vice, past research, and a comparison of Halton and provincial
agricultural statistics and census information. In total, 74
separate items (decision units) were included on this initial
list. The refined list of factors and decision units is attached
as Appendix B.

Based on the required level of detail for municipal-scale use and
the mapping scale of much of the available mapped data (such as
Canada Land Inventory Agricultural Soil Class at 1:50000), it was
determined that the appropriate size of a land unit (evaluation
unit) to which the system would be applied should be 100 acres.
This size also conveniently suited the existing pattern of origi-
nal township lots and concessions in Halton. A single township
lot in Halton is generally close to 200 acres in size. The evalu-
ation units were delineated simply by dividing each original town-
ship lot in half.

The next major step in the process was to attempt to determine the
relative importance of these factors. This was truly a trial and
error process. The expertise of HAAC was relied on for this pur-
pose. First, for each factor and decision unit in the list, HAAC
determined by ballot whether there was a positive, neutral, or
negative influence on the long-term potential of land for remain-
ing in agriculture. The actual number of positive "votes" deter-
mined the degree of positive influence. This generated much dis-
cussion and debate on several of the factors. The positive




regarding the factors and weights. The exercise became one of
trying various adjustments to the combination, or formula, until
the results satisfactorily matched the subjective opinions of the
agricultural community (through HAAC), the Ministry of Agriculture
and Food, and Regional and local planning staff, based on their
respective knowledge of the rural areas. The development of the
system has been experimental in nature. Only if the results coin-
cide with the consensus of knowledgeable opinion can the system be
said to be useful or working satisfactorily. That situation has
been achieved, although to date no comments from the public or
landowners have been sought.

4. Description of the Agricultural Land Evaluation System

The most up to date list of factors, decision units and weights is
attached as Appendix B to this report. The factors are divided
into three categories: A) Physical Characteristics, B) Land Use/
Improvements, and C) Ownership/Fragmentation. This list of fac-
tors and weights is applied to each 100 acre evaluation unit. The
method of scoring is to calculate the score for each decision unit
and total all the scores for the evaluation unit. The maximum
possible score is 1000, with maximum possible scores for each of
the three categories being 400, 400 and 200 respectively. For
those decision units where data is recorded as a percentage of the
area, the score is calculated by multiplying the percentage of the
area by the applicable weight.

The determination was made during the development (to date) of the
system that there would be no negative weights. It is assumed
that if a factor contributes absolutely nothing to long-term agri-
cultural potential, then the weight is zero. A negative influence
on agricultural potential is, therefore, treated as a lack of
positive influence.

The data for each 100 acre evaluation unit is stored in a micro-
computer (Tandy 6000) data bank. When data is entered, the data
base management program (Profile 16) automatically calculates the
scores for each decision unit and the sub-total and total scores
for the evaluation unit. The decision unit titles, the data, the
scores, and the sub-total and total scores all appear on a single
screen for ease of reference and updating. Sample print-outs of
such individual screens or records are contained in Appendix F.
Each such screen constitutes one record in the system, and a par-
ticular record or evaluation unit can be accessed by lot and con-
cession number, by a grid reference (row and column number), or by
record number.

This computerized system facilitates changes to data, to the
weights, or to the list of factors with relative ease, making up-
dating and testing very convenient.




6. Interpretation of Scores

It was a necessary, and extremely important task to determine a
threshold score above which lands are considered to have a high
long-term agricultural potential. There is no mathematical or
technical means of determining such a value. It must be deter-
mined by relating the scores to actual field conditions and sub-
jectively choosing a value. The opinions of the Halton Agricul-
tural Advisory Committee (HAAC) and Ministry of Agriculture and
Food (OMAF) staff were used for this purpose. After deliberating
over maps illustrating threshold values from 500 to 600 in 25
point intervals, HAAC chose 550 as the appropriate value. OMAF
staff subsequently supported this value after their own field in-
spections.

It is emphasized that such a decision was made by HAAC after indi-
vidual members reviewed in detail the scores associated with those
lands with which they had detailed knowledge. In many areas the
HAAC members reviewed the results in conjunction with their own
field inspections. Representation on HAAC is Region-wide and all
areas of the Region were considered at a detailed level before the
550 value was finally chosen as the threshold value.

On the Regional base map attached as Appendix D, those half-lots
with scores of 550 and greater have been indicated.

7. General Discussion of Results

As would be expected based on soil capability and knowledge of

existing land. uses, the bulk of the area below the Niagara Escarp-
ment has been -indicated as having a good long-term potential for
remaining in agriculture. Perhaps of greater informative value
are the results of the evaluation system in the areas above the
Niagara Escarpment. There is a large total area of land contain-
ing prime agricultural soils above the Escarpment, but when socio-
economic factors are taken into consideration, much of that area
is not considered to have a good long-term agricultural potential.
Until the Agricultural Land Evaluation System was utilized, there
was no consistent, rational means of making such a determination
for any particular local area within the more marginal agricultur-
al lands above the Escarpment.

The average score for all those cells (1489 in total) where a num-
ber value appears on the maps is 559. fThe minimum score is 46 and
the maximum score is 858. The remaining 358 cells have letter
codes indicating an existing predominant land use which precludes
agriculture.

This minimum score raises the question of why some evaluation
units would not, by virtue of having Class 7 soils, have a zero




appropriate, the decision units associated with that factor might
be adjusted to reflect the average values in that municipality.

The appropriate list of factors and the associated weights would
have to be assessed by the agricultural experts, preferably in-
cluding the agricultural community, in the particular municipali-
ty. The list of factors in the Halton system would appear to be a
good basis upon which to begin discussion and may even be appro-
priate for other municipalities or areas, but that determination
would have to be made on a case-by-case basis.

Consideration of an appropriate threshold value would also have to
be made on a case-by-case basis, especially if the factor/decision
unit/weight combination was altered. 1In fact, that decision might
be the most difficult one, since it has such potentially signifi-
cant policy implications. The threshold value is what gives mean-
ing to the scores.

9. Concluding Comments

The purpose and objectives of the project as outlined in Section 2
have been achieved to a large degree. The evaluation methodology
is consistently applied for the entire rural area in Halton Region
and is as objective as possible. Socio-economic factors are in-
corporated: the maximum possible score of 1000 comprises 60%
socio~economic factors and 40% physical (climate and soils) fac-
tors. The system is relatively easy for municipal planning staff
to use; even for those with little background in use of computers.
The evaluation model is relatively simple and easy to understand.
The computerized data base enables fast and efficient changes to
the factors, the weights, or the data itself, and as previously
discussed, enables selective sorting, searching, and mapping of
individual data or scores, or of combinations of such informa-
tion.

In Halton, the data base itself and the original air photos with
field notes have proven useful as a source of land use information
for the Development Review planners in evaluating the merits of
specific development applications. If and when the Evaluation
System becomes better known and accepted, the data and evaluation
scores themselves may possibly play a larger role in site evalua-
tion for development applications. It is possible, as an exten-
sion of this project, that models for site impact evaluation could
be developed.

As would be expected, the data collection and compilation was the
single most time consuming and costly task in the process. To
obtain and record the necessary data and create the computer data
bank took an estimated 140 man-days of work (There are 1848 evalu-
ation units in the data base). The field work necessary to col-
lect the data pertaining to agricultural land use and agricultural
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APPENDIX A

Recommendations Adopted by Halton Council Through

Report DPD 73/86

Date of Council adoption: June 4, 1986




Recommendations Pertaining to the Identification of

"Agricultural" Areas in the Regional Official Plan

That Council accepts in principle the proposed policy
approach to Halton's rural area whereby "agricultural"
areas are identified by way of a map in the Regional
Official Plan, with policy distinctions made between the
"agricultural" and the "non-agricultural" areas. (p.11)

That Halton staff pursue discussions with the Area '‘Muni-
cipalities, the Ministry of Agriculture and Food, the
Balton Agricultural Advisory Committee and other inter-
ested agencies concerning both a consistent approach to
the identification of "agricultural" areas in the Re-
gional Official Plan and the appropriate development and
severance policies for both the "agricultural” and "non-
agricultural"® areas. (p.11)

That the principle be accepted that the Official Plan
policies prohibit Rural Estate developments in the iden-
tified "agricultural“ areas. (p.23)

That the principle be accepted that land which is cur-
rently farmed._ _or vnnfa;gémmggod _guality ggrlcultural
soils giggbg ‘included in the non-agrlcultural" areas,
due to such reasons as relatively small or isolated
5m???“ existing fragmentation patterns, or proximity to
incompatible development. (p.11)

That for "non-agricultural"™ areas, the issue of permit-
ting additional rural development in areas outside Bam-
lets, Rural Clusters, Rural Estate plans of subdivision,

and residential infilling be further considered by

staff, with such investigation to include consultation
with Area Municipalities and other interested parties.
The investigation will address clarification of the term
"non-farm development" and the feasibility of effective-
ly controlling such development to protect such matters
of Regional interest as the safety and efficiency of
major -roads, Environmentally Sensitive Areas, Hazard
Lands, aquifer recharge areas, mineral resources and
significant wooded areas. (p.18)

That the pr1nc1ple be accepted that the identified "ag-
ricultural"™ areas will include some pockets of low gqual-

" ity agricultural land upon which non-farm development is

not permitted, on the basis that indirect adverse im-

IS




1l.

12.

14.

15.

16.

17.

residential plans of subdivision adjacent to Hamlets or
Rural Cluster be considered only in the context cf ex-
pansions to the Hamlet or Rural Cluster designations of
the local official plans and not as distinct Rural
Estate designations. (p.23)

That staff pursue further discussions with staff of all
three Conservation Authorities and the Area Municipali-
ties regarding: an expanded definition of Hazard Lands
to encompass the entire creek system; and a policy to
encourage any new lot containing Bazard Lands to be of
sufficient size to accommodate outside the Hazard Lands
the complete development plans for the lot. (p.30)

That the Regional Plan policies not be amended to re-
guire explicit assessment of indirect impacts on acri-
culture of individual non-farm development applications,
as was recommended in the 1983 Rural Development Poli-
cies Review Papers, given the difficulties of identify-
ing and measuring indirect impacts caused by individual
uses. (p.l16) (Current policies do not explicitly deZine

the type of impacts which must be evaluated)

Tha:t +he policies nct be amended to establish a2 20 ha
(50 acre) minimum farm parcel size for severances as was-
recommended in the 1983 Rural Develcpment Policies Ze-

view Papers. (p.33) (Current policies base minimum pa
cel size for farm severances on viability without a
specified minimum lot size figure)

That the policies be amended to permit local official
plans to establish minimum farm severance sizes notwith-
standing the viability of smaller proposed farm sever-

ances. (p.33)

That staff prepare for Council's consideration, =after
consultation with the Area Municipalities, H.A.A.C. and
O.M.A.F., draft Viability Evaluation Guidelines for farm
severances, which stipulate the necessary information
required of applicants and which, if feasible, establish
viability criteria. (p.33)

That further consideration of actual Regional Plan pol-
icy amendments regarding farm retirement and farm help
severances await the release of the final Provincial
Policy Statement on Foodland Preservation.

(p.41)

That staff undertake an analysis of the results to date
of the current Regional Plan policies regarding sever-
ances and second dwellings for farm help. (p.43).

7.
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Page 1 of 3

HALTON AGRICULTURAL LAND EVALUATION SYSTEM

Evaluation Factors and Weights
(for application to each 100 acre evaluation unit)

Revised 87 05 01

Category Factor Decision Weighting
Unit (x % land
area where
applicable)
A. Physical
Characteristics
1. Climate Corn Heat Units >2900 40
(¢ land area) 2700-2900 20
<2700 0
2. Soils Specialty Crop _present 80
Capability (% land absent 0
area)
General Field Crop Class 1 280
Capability (% land Class 2 240
area) Class 3 195
Class 4 155
Class 5 110
Class 6 70
Class 7 0
Maximum Subtotal, Category "A" 400
B. Land Use/
Improvements
1. Land Use Type of Land Use =~ Specialty Crops 160
Agricultural (% General Field
land area) Crops 150
Improved Pasture 110
Unimproved
Pasture 60
Abandoned/Idle 50
Forest, Marsh 0
Type of Land Use -~ Compatible
Non-agricultural (including 1
(total no. of residence or
buildings, lots) 1 church or 50

1 vacant)

- 17 -




Page 3 of 3

- 19 -

Category Factor Decision Weighting
Unit (x % langd
area where
applicable)
C. Ownership and
Fragmentation
Patterns
1. Degree of % land area in 0% 49
Fragmentation parcels under 10 0-25% 25
acres 1in size >25% 0
Size of largest >75 acres 49
property. 50-75 acres 25
<50 acres 0
% land area in <=20% 39
parcels under 70 >20% 0
acres in size
(within 1000 ac
block/ concession)
Farm size pattern <40% 24
(¢ farms less than 40-60% 15
70 acres in >60% 0
Enumeration Area)
2. Ownership Ownership pattern 1 owner 10
Patterns 2-4 owners 5
>4 owners 0
Off-farm work <=50% 10
pattern (% farmers >50% 0
with >229 days
off-farm work in
Enumeration Area)
Tenure pattern (% <15% 19
purely tenant >=15% 0
farmers in
Enumeration Area)
Maximum Subtotal, Category "C" 200
Maximum Total Score 1000

21,




APPENDIX C

Computer Maps of Evaluation System Results
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APPENDIX D

Map of Areas Above 550 Threshold Value

37
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APPENDIX E

Discussion of Evaluation Factors and Data Sources
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Discussion of Evaluation Factors and Data Sources

Al. Climate

Corn Heat Units (CHU) is a common and recognized measure of the
climatic environment affecting the suitability of an area to grow
general crops. This information is in mapped form and available
through Ministry of Agriculture and Food Publication No. 296:
Ontario Field Crop Recommendations.

A2. Soils

A2a. Specialty Crop Capability

The presence or absence of specialty crop capability for each soil
type is indicated in Soils of Halton County: Report No. 43 of the

Ontario Soils Survey. Specialty soils are generally the sandier

soils, and the presence of specialty crop capability can occur in
a number of the Canada Land Inventory (CLI) Soil Capability
Classes.

A2b. General Field Crop Capability

General Field Crop Capability (CLI Soils Class) was obtained from
the Canada Land Inventory maps at the 1:50000 scale. It is in-
teresting to note that through trial and error during this pro-
ject, it was found that the CLI rating was more accurate than that
contained in Soils of Halton County. This was confirmed in a
telephone discussion with the Ontario Institute of Pedology in
Guelph.

Bl. Land Use

Bla. Agricultural Land Use

The primary source of agricultural land use data was field inspec-
tion in combination with aerial photographs at a scale of 1:5000.
The distinction between improved and unimproved pasture was made
later, primarily by utilizing the Agricultural Resource Inventory
(ARI) mapping produced by the Ontario Ministry of Agriculture and
Food at a scale of 1:50000, because at the time of field inspec-
tion there was only a "Pasture" category in the list of factors.
On the ARI map, the "Grazing System" was classed as unimproved
pasture and the "Pasture System" was classed as improved pasture.

5.




B2c. Road Access

This factor deals with what is in fact a negative "improvement"
not directly associated with the agricultural operations. For
movement of farm machinery and equipment, local roads are consi-
dered superior in that traffic volumes and speeds are generally
lower than on the Regional arterials and Provincial highways.
Therefore, if an evaluation unit has access to a local road, the
positive influence on long-term agricultural potential is consi-
dered greater than for arterials or highways.

Cl. Degree of Fragmentation

465
o

In general, the smaller the farm parcel, the less likely it is to
Bjm%MVEHbT”Wﬂﬁ%&m@ndmthau& ss—flex iﬁlty it has for future éhan—
ges in agricultural-use ST
to be-purchased by non- -farm 1
gg likely to have a greater number qmwgggwiagmmLaadwg§§§.emc
quently, an area which is highly fragmented will have a lower
long-term agricultural potential than an area with low fragmenta-
‘ tion. These factors prov1de a measure of both the fragmentatlén

| of“the evaluation unit itself and the fragmentation in the area.

Cla. Per cent Area in Parcels Under 10 Acres

This factor applies to the evaluation unit itself. It is calcula-
ted using assessment maps and rolls by expressing the total area
of all those lots of less than 10 acres as a percentage of the
total area of the evaluation unit.

Clb. Size of Largest Property

Using the assessment maps and rolls, this factor requires a deter-
mination of the size of the largest lot within the evaluation
unit. It is recognized that many existing lots will transcend the
boundaries of the evaluation units (half-lots), so an arbitrary
decision was made to err on the conservative side in such cases.
Only that portion of the property within the evaluation unit is
considered for the purposes of this factor. For example, if only
10 acres of a 90 acre parcel extend into the evaluation unit in
question, then for the purposes of this factor, that portion is
considered to be a 10 acre property.

Clc. Percent Area of Concession Block in Lots Under 70 Acres

This factor is calculated from assessment maps and rolls, and re-
presents, of the total area of the concession block (generally
about 1000 acres) within which the evaluation unit is located, the
percentage that is in lots of less than 70 acres in size. The
intent is to provide a measure of the degree of land fragmentation
in the surrounding area. It follows that all evaluation units

34




conservationists who maintain their rented farms and lands very
well, but the high land values mean that it is unlikely that the
lands will return to ownership by farmers in the foreseeable fu-
ture, if ever. The percentage of purely tenant farmers in the EA
is obtained from the Census information.

36




APPENDIX F

Sample Computer Records of Evaluation Unit Data
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Sample Computer Records of Evaluation Unit Data

DATA & SCORE MUN: MIL. CONC & LOT: ESOL/024. RCW: 3i. CCL: 1%,
A PHYSICAL DATA|SCOR} B USE & IMPRUMNT|DATA|SCOR| € OWN & FRAG |DATA|SCOR
CHU > 2900 (%) . 0 Spez Crop{farea) . 0 “Area-Lots<i0} 14.]| 25.
CHU 2700-2900 }100.| 20 GenFldCrecp 3E.] B3 Size Lgst Leos| B4, | 49
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Prov R. 3 TOTAL SCORE S31
Tile Drnse %Area . C
A SUBTOTAL n/a {287 B SUBTOTAL n/a {155 |Rec Noc. L546 Usded by
peter| cn 10/21/86
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Prov L. & TOTAL SCORE 762
Tile Drnge %Area . o]
A SUBTCTAL n/a }32& B SUBTOTAL n/a |275 {Ree Nao. 789 Updtd by
peter! on 10/30C/864




a | OF
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MUNICIPALITY

HATLTON

THE FOLLOWING RESOLUTION WAS APPROVED BY REGIONAL COUNCIL
AT ITS MEETING HELD May 20, 1987

THAT Report DPD 61/87 regarding the
Halton Agricultural Mapping and
Policy Development Project and the
Community Planning Grant be
received.

THAT a copy of Report DPD 61/87 be
forwarded to the Minister of
Municipal Affairs together with a
request that the remaining $1,500.00
portion of the Community Planning
Grant be released to Halton Region.

THAT Halton Council expresses its
thanks and appreciation to the
Minister 'of Municipal Affairs for
making available the Community
Planning Grant and thereby
furthering progress toward the
.identification of agricultural areas
in the Regional Official Plan.

CERTIFIED A TRUE COPY

E o CCALHURICIPALITY OF HALTON
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Report No.DPD 61/87

Re: Halton Agricultural Mapping and Policy Development
Project and the Community Planning Grant

RECOMMENDATIONS

1. THAT Report DPD 61/87 regarding the
Halton Agricultural Mapping and
Policy Development Project and the
Community Planning Grant be
received.

2. THAT a copy of Report DPD 61/87 be
forwarded to the Minister of
Municipal Affairs together with a
request that the remaining $1,500.00
portion of the Community Planning
Grant be released to Halton Region.

3. THAT Halton Council expresses its
thanks and appreciation to the
Minister of Municipal Affairs for
making available the Community
Planning Grant and thereby
furthering progress toward the
identification of agricultural areas
in the Regional Official Plan.

EXECUTIVE SUMMARY

In June 1986, (through DPD 120/86), Council authorized the
application to the Ministry of Municipal Affairs for a
$10,000 Community Planning Grant for the Halton Agricultural
Mapping and Policy Development Project. The grant was
approved and the funded portion of the Project is now
completed. Of the total grant, $8,500.00 was forwarded by
the Minister in June 1986, with the balance to be forwarded
when Council accepts and submits the report to the Ministry.

Also in June 1986, (through DPD 73/86), Council adopted a
series of recommendations (attached as Schedule A), regarding
the future direction of Regional Plan Settlement and
Agriculture Policies. A major thrust of these




recommendationsg was to pursue a "two-designation" approach to
the rural area, whereby agricultural areas would be
identified in the Regional Plan with appropriate Settlement
and Agriculture Policies.

The Community Planning Grant was approved to further the
development of the Halton Agricultural Land Evaluation Systenm
and the appropriate Reglonal Plan policies. The Agriculturzl
Land Evaluation System is intended to be a tool for the
consistent, rational evaluation of the long-term potential of
land for remaining in agrlcultural use, considering both
physical capability and socio-econcmic factors such as degres
of fragmentation.

The Technical Report on the Halton Agricultural Land
Evaluation System accompanies this report under separate
cover. The Evaluation System involves a set of factor and
associated weights which are applied to each half of orlg; nal
Township lots (approximately 100 acre evaluation units) in
the rural area to obtain a point score for each evaluation
unit out of a possible 1000 point maximum. The resultis arse
mapped and a determination made that a score of 550 or
greater is the threshold value above which the lands are
considered to have a good potential for remaining in
agriculture over the long term.

The Halton Agricultural Advisory Committee (HAAC) has been
primarily responsible for determining the combination of
factors and weights in the Evaluation System and for choosing
the 550 threshold value, based on their intimate knowledge of
actual conditions. Staff of the Ontario Ministry of
Agriculture and Food (OMAF) have indicated their support
after their own field inspections to confirm the results.

The Evaluation System, the mapped results, and preliminary
policy principles have been circulated to the Area Municipal
planning staff, OMAF, and Niagara Escarpment Commission (I
and the responses received have indicated general support
with some suggestions for fine-tuning of the Evaluation
System. The thrust of Settlement policies proposed for those
areas not identified as agricultural areas is to allow local
official plans to permit additional non-farm severances where
the overlaying of the Niagara Escarpment and the Parkway Belt
Plans and the Regional Resource Management Policies would
indicate no concerns, plus the additional stipulation that
they not be on Regional roads or Provincial highways.

There have been indications from Ministry of Natural
Resources (MNR) staff that there is room for flexibility in
the Forestry polices, in terms of setting out criteria for

. identifying those wooded areas where residential development

would be acceptable. Development in wooded areas is
currently an area of policy conflict between the Milton and

11




Regional Official Plans, and this approach offers an avenue
for compromise in both Plans to achieve a resolution
acceptable to MNR, the Town, and the Region. Regional Plan
policies currently discourage development in all wooded
areas, while Milton's policies encourage residential
development in wooded areas.

o

Further work and discussion are required to refine the
agricultural area mapping and the proposed policies, but the
Halton Agricultural Land Evaluation System will provide &
good basis for pursuing that task.

42




REGIONAL MUNICIPALITY Or HALTON

Report To Chairman and Members of the Planning and Public
Works Committee

From R. Mohammed, Director of Planning and Developnen:

Date 87 05 13

Raport No.DPD 61/87

Fe: Halton Agricultural Mapping and Policy Development
Project and the Community Planning Grant

RECOMMENDATIONS

1. THAT Report DPD 61/87 regarding the
Halton Agricultural Mapping and
Policy Development Project and the
Community Planning Grant be
received.

2. THAT a copy of Report DPD 61/87 be
forwarded to the Minister of
Municipal Affairs together with a
request that the remaining $1,500.00
portion of the Community Planning
Grant be released to Halton Region.

3. THAT Halton Council expresses its
thanks and appreciation to the
Minister of Municipal Affairs for
making available the Community
Planning Grant and thereby
furthering progress toward the
identification of agricultural areas
in the Regional Official Plan.

43




REPORT

Background

On June 4, 1986 (tnrough DPD 120/86), Halton Council passed a
resolution authorizing the Director of Plannlng and Develop-
ment to make application to the Ministry of Municipal Affairs
for a Community Planning Grant of $10,000.00 for the Halton
Agricultural Mapping and Policy Development Project. In a
letter dGated July 25, 1986, the Minister of Municipal Affai
wrote to the Regional Chairman to advise the application ha
been approved. A chegue for $38,500.00 was attachsd, with th2
balance to be forwarded upon completion of the DLoJect Th
Minister indicated that a Council resolution accepting the
project report would be required to obtain the remaining
$1,500.00.

. Also on June 4, 1986, Halton Council (through DPD 73/85),

received the summary and analysis of comments. in response to
the circulation of the eight discussion papers in the Rural
Development Policies Review series, and adopted a set of re-
commendations regarding rural polices in the Regional Plan.
That set of recommendations is attached as Schedule A to this
report. The first seven of those recommendations pertain to
the identification in the Regional Plan, by way of a map, of
agricultural areas, with pollcy distinctions between the ag-
ricultural areas and the remaining rural area. This approzch
was termed the "two-designation" aporoach.

In the main body of report DPD 73/86, staff described the
ongoing research into an Agricultural Land Evaluation Syste
for Halton, to be used as a tool for the consistent, ratiocnal
identification of agricultural areas. The Community Plannin
Grant was sought to enable the research and development of
the Evaluation System to progress to a point where it couléd
be used to help implement the two-designation approach.

The Halton Agricultural Land Evaluation System has progress
to such a point, and the purpose of this report is to forwa:
to Council the Technical Report on the Evaluation Systenm
(under separate cover) and to generate a Council request to
the Minister for the remaining $1,500.00 of the grant money.
The policy aspects of the Project are alscussed in a later
section of this staff report.

f=3
<
>

fhh (s

The purpose, description, and results of the Halton Agricul-
tural Land Evaluation System are all contained in the Techni-
cal Report. Very briefly, the Evaluztion System consists of
a set of factors and weights which are applied to each 100
acre evaluation unit in the rural area to obtain for each
evaluation unit a score out of a maximum possible 1000
points. The threshold value is the score above which an
evaluation unit would have a good, or high, potential for
remaining in agricultural use in the long term, and has been
established at 550 by HAAC.
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Responses to Preliminary Circulation

The Ealton Agricultural Land Evaluation System and the pre-
liminary policy proposals developed to date have been circu-
lated for comments to planning staff of the Area Municipali-

"ties, the Halton Agricultural Advisory Committee (HAAC), the

Ontario Ministry of Agriculture and Food, and the Niagara
Escarpment Commission (NEC). The responses received are at-
tached as Schedule B to this report. HAAC has been directly
involved in the development of the Evaluation System but dic
not make any comments regarding the preliminary policy pro-
posals.

OMAF were very supportive of the Evaluation System and have
conducted their own field visits to verify the results in
northern Milton and Halton Hills. OMAF staff felt that the
results of the Evaluation System accurately portrayed the
actual cornditions and had no concerns with using the 550
threshold value to identify those lands with long-term agri-
cultural potential.

The specific comments received from Burlington, Halton Eills
and NEC staff pertain to "fine-tuning"” of the System and wit
policy issues, and will be dealt with in future discussions
and System refinements. Milton comments were generally sup-
portive and Oakville staff had no concerns. The point is
made in the attached Technical Report that there will always
exist arguments, pro and con, on the content of the list of
evaluation factors and the associated weights. There is no
definitive set of evaluation criteria and weights. The ef-
forts of staff in this Project have been directed toward
achieving a consensus on an acceptzble set of criteria and
weights. It is only by comparing the Evaluation System re-
sults with actual conditions that the merits of the Sysiem
itself can be judged. The thrust of feedback to date from
the Halton Agricultural Advisory Committee (HAAC), from OMAF,
and from the Area Municipality and NEC staff is generally
supportive of the Evaluation System results, with comments
pertaining mainly to particular data, factors, and weights as
suggestions for improvements. Only Halton Hills staff have
made specific comments pertaining to the proposed policy ap-
proach.

'
n

Towards Delineation of an Agricultural Area

The mapped results of the Halton Agricultural Land Evaluation
System, using the 550 threshold value, will be an extremely
useful tool in delineating agricultural areas for the Re-
gional Official Plan. There are, however, outstanding issues
associated with such. boundary delineation which regquire fur-
ther work on the part of Halton staff and furtner discussion
amongst the various agencies involved. The major issues are
discussed below:
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a) Minimum Size of Mapped Areas

The continuity of an agricultural area does play a role in
its long-term agricultural potential, and continuity is a
factor included in the Halton Agricultural Land Evaluation
System. The issue has been raised of what is the minimum
size of an agricultural area which should be mapved in the
Regional Plan. It does not seem reasonable to Halton or OMAT
staff or to other staff with whom the issue has been dis-
cussed that single, isolated 100 acre parcels would merit
Regional Plan identification as agricultural areas. On the
other hand, OMAF staff initially suggested a much larger
minimum area (1000 acres), but have since identified throucgh
their field inspections areas where there are viable farming
operations existing within a much smaller area and which
would appear to be worthy of identification as agriculturel

areas. Individual HAAC members have suggested a 250 acre
minimum size. It is apparent that further discussion is re-
guired on this issue. It is possible that there does not

have to be z firm minimum area, but instead each area can be
considered on its own particular merits.

The question has also been raised as to what is the minipun
size of a "non-agricultural” area which should be identified
within a larger agricultural area. This is very important
because non-farm development in the midst of an agricultura
area can have significant adverse impact on the agricultura
community even if the development is not located directlv o
good quality agricultural lands. Further discussion on thi
issue is also required.

1
1
s

b) Buffer Area

HAAC members have suggested the need for a buffer area to b=
delineated around the identified agricultural areas to pre-
vent the adverse effects of non-farm development adjacent to
the agricultural area. While supportable in theory, staff
foresees the delineation of a buffer area as a source of
practical problems in the implementation of the "two-designa-
tion" approach. Such a buffer area could be expected to in-
clude significant amounts of marginal or non- agriculturzl
lands and significant numbers of existing non-farm residences
or other development. A blanket policy restricting non-farn
development in such areas may not be feasible or desirable.
OMAF staff have expressed preliminary doubts over the practi-
cality of a buffer area.

As an alternative to defining a buffer area, Planning and
Development staff currently foresee a written policy approach
as being more workable, whereby those major development ap-
plications situated near, and with potentially adverse




effects on, the agricultural areas would be required to have
an Agricultural Impact Assessment carried out, and the re-
sults of such a study would be considered in evaluating the
merits of the proposal. The cumulative impact of individual
non-farm residential severances would also need to be ad-
dressed in some manner through such written policies, in
staff's opinion, but to require impact studies for individual
residential severances would not appear to be practical.

c) Detailed Boundary Delineation.

The decisions made regarding the two issues discussed above,
particularly the minimum size of maoved areas, will have an
impact on the detailed delineation of agricultural area boun-
daries. Staff has already begun work on delineating such
boundaries, utilizing asrial photos, assessment maps and
OMAF's Agricultural Resource Inventory (ARI) maps, in con-
junction with field inspections. Staff would prefer, wher-
ever possible, to utilize identifiable features as the boun-
daries, such as lot and concession lines, roads, railways, or
river valleys, or other natural barriers. This may not be
feasible at all locations, such as where a farm parcel at the
boundary is bisected by the township lot line. 1In addition,
EAAC has indicated that they would further consider the buf-
fer area issue after the boundaries of the agricultural arez
have been delineated in draft. Thus, there is further work
required to delineate the actual boundaries of the agricul-
tural areas for the proposed Regional Plan designation.

Policy Directions

Part of the Project for which the Community Planning Grant
was approved involved the drafting, and subsequent discussion
amongst interested agencies, of the Regional Plan Settlement,
Agriculture, and other policies associated with the "two-
designation" approach. To date, staff has developed a set o
policy principles which have been presented to OMAF, HAAC,
NEC, and Area Municipal planning staff with no significant
adverse reaction from any of them. The drafting of an actual
amendment is a very complex task given the scope of the
changes, and has yet to be done. The future amendment will
have very important ramifications for Halton, the Area Muni-
cipalities, and the agricultural industry. It is expected to
be a controversial amendment which must be drafted in a very
careful and sensitive manner. The proposed wording and maps
in such an amendment will require considerable refinement and
dialogue before they are in a form suitable for public conm-
ment.

Fh

In addition, the Regional Plan Review exercise is ongoing,
and it would be inefficient to draft in detail such a major
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amendment without consideration of other changes which may
arise from that Review exercisé.

Regarding the proposed policy principles developed to date,
Halton Council has previously provided some direction on
general principles applicable to the "two-designation" ap-
. proach (see recommendations in attached Schedule A). These
principles are summarized as follows:

- Identify agricultural areas in Regional Plan

- Agricultural areas will include some pockets of low cuality
soils or non-farmable lands

- Lands not identified as agricultural areas will include
some pockets of high guality soils and farmed land

- Rural Estate subdivisions to be prohibited in agricultural
areas

- Non-farm development restrictions to be relaxed in "ron-
agricultural” (rural) areas, if it is possible to do so
while still protecting matters of Regional interest

- Policies regarding land fragmentation in agricultural arezs
to be clarified and strengthened.

To complement the above, staff has been investigating and
discussing with appropriate agencies the principles of more
detailed policies. One very important principle to be main-
tained is that regardless of any relaxation of Resgional Plan
Settlement Policies, local official plans may be more re-
strictive toward rural development than the Regional Plan.
This exercise is not intended to permit any non-farm develop-
ment not desired by the local municipalities.

With regard to relaxing the development policies in the arezs
not identified as agricultural, it is intended to go beyond
the infilling proposed through OPA No. 13. The thrust of the
proposed policies is to allow local official plans to permit
additional severances in those locations not on Regional
roads or Provincial highways and where the overlaying of the
Niagara Escarpment Plan, Parkway Belt Plan, and the Resource
Management policies of The Regional Plan would indicate no
significant Regional concerns. Staff does not foresee relax-
ing the policies with respect to development in Environmen-
tally Sensitive Areas, Hazard Lands, or on Provincial or Re-
gional roads. The Niagara Escarpment or Parkway Belt Plan
policies cannot be relaxed by any Regional Plan revisions,
since they are higher tier Provincial plans. The policies
regarding wetlands and mineral resource deposits will be go-
verned largely by Provincial guidelines and policies. Hydro-
geological concerns will have to be addressed, as at present,
where conditions warrant.
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One existing Resource Management policy area, namely Forestry
policies, appears to have a significant potential to accommo-
date revisions which may permit additional development in
some wooded areas. Current Regional Plan policies discourace
development in all wooded areas. This would be particularly
significant in northern Milton (formerly Nassagaweya Town-
ship), where a great deal of wooded lands exist. The Milton

fficial Plan is currently in direct conflict with the Re-
gional Plan in that it encourages residential development in
wooded areas. Preliminary discussions with Ministry of
Natural Resources (MNR) and Milton planning staff have indi-
cated that MNR would be willing to consider Regional Plan
Forestry policies which set out criteria for determining
whether development in a particular wooded area would be zac-
ceptable. ~Such criteria might include the quality of the
wood from a timber production standpoint, the size of the
woodlot, the existing degree of land fragmentation and the
size and design of the proposed development. Further discus-
sion with MNR and local staff will occur on this issue
through the Regional Plan Review exercise.

The result of the above is a propossd approach to settlement
outside identified agricultural arezs whereby the local offi-
cial plans may permit additional rural residential develoon-
ment on local roads where the "sieve", or overlay, of Re-
gional Plan policies applicable to rural resources permits
such development. There is a substantial area of land which
could be considered for development through such an approach
as compared with current policies which would not permit non-
farm residential severances unless in Hamlets and Rural Clus-
ters, or through infilling under proposed OPA No. 13.

In agricultural areas, development in Hamlets and Rural Clus-
ters, plus infilling as per Regional OPA No. 13 (if in con-
formity with the final Foodland Preservation Policy State-
ment), will be permitted. Justifiable expansions to Hamlets
and Rural Clusters would be permitted without Regional Plan
amendments. Non-farm development deemed incompatible with
agriculture, as per the proposed Policy Statement, would not
be permitted outside Hamlets and Rural Clusters over and
above the proposed infilling provisions of OPA No. 13.
Therefore, such development would require a Regional Plan
amendment and that amendment would have to be adequately jus-
tified.

As far as such Regional Plan amendments are concerned, it is
not anticipated at this preliminary stage in policy formula-
tion that a Regional Plan Agricultural Area map amendment
would be required where a development proposal was considered
to be justified in an agricultural area. Rather, a textual
amendment would apply to the property in question
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as a specific exception. Perlodlcally, perhaps during the
Reglonal Plan Review required every five years by The Plan-
ning Act, the extent of the agriclhltural area could be re-
viewed in light of updated information, including the cumula-
tive effect of any such Regional Plan textual amendments.

It is anticipated that the Agricultural Area mz2p would be an
additional policy map in the Regionzl Plan, similar to the
existing Mineral Resource, Environmentally Sensitive Arez,
and Hazard Lands maps.

Balance of Comrunity Planning Grant Funds

2s previously indicated, $1,500.00 of the $10,000.00 CO”W’ ni-
ty Planning Grant funds are to be forwarded to Hzlton upo

the completion of the project. The funded portion of tna
project is now complete. Consequently, staff is recommending
that this report be forwarded to ths Minister of Municipal
Affairs, that he be requested to release the $1,500.00, ar
that he be thanked for making the grant available to Haltc

rl(nl
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e
cn.

Respectfully submitted,

W&’/&

R. Mohammed
Director of Planning and Developmen:
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Recommendations Pertaining to the Identification of
"Agricultural” Areazs in the Recional Official Plcn

That Council accepts 1in principle the proposed policy
zporoach to XEalteon's rural area whereby "agricultural"
areas zre identified by way of a map in the Reciorzal
Qfficial pPlan, with policy distinctions made between the
"agricultural” and the "non-~acricultural" zreas. (T.i1t1)
That Ealton staif pursue discussions with the Aree -Muri-
cipelities, the Ministry of 2griculture and Fced, the
Ealton Acricultural Advisory Committee and other inter-
‘ested acencies concerning both a2 consistent zpproach to
the identification of "agricultural™ areas in the Ze-
cional Qfficial Plan and the eppropriate Eeveloomeni ané
severance policies for both the "agriculturel” ané "non-
agricultural” arezs. (p.11) )

That the principle be accepted that the Officiel Pizn
policies prohibit Rurzl Estate cevelopments in the icen-
tified "agriculturzl" areas. (o.23)

That the principle be ‘accepted that land which is cuz-
rently farmed or contains ccod guality eagriculiuvrel
soils may be included in the "non-agricultural" zrezs,
Sue to such reasons as relatively small or isoclzated
arezs, existing fragmentation patterns, or proximiiy to
incompatible development. (p.11) : '
That for "non—agricultural” zreas, the issue of pexmii-
ting additional rural develorment in areas outside Eem-
lets, Rural Clusters, Rural Esizte plans of subdivisicn,
end residentizl infilling bke’ further considered by
steff, with such investigaticn to include consultztion
with Area Municipelities and other interested parties.
The investigation will address clarification of the term
"non-farm development” and the -feasibility of effective-
_ly controlling such development to protect such matters
of Regional interest &as the safety and efficiency of
major -roads, Environmentally Sensitive Areas, Ezzard
Lands, 'aquifer' recharge arezs, minerzl resources and
significant wooded areas. (p.18)

That the pr1nc1ple be accepteé that the 1aent1:1°c "ag-
ricultural®™ areas will include some pockets of low quzl-
ity agricultural land upon which non-farm development is
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17.

That stzfi pursue further ciscussions wiith staf?
thres Conservation Authoritises and the Arez Muni
ties regardéing: an expanded definition of EHazar
to encompass the entire cresk systen; anéd a ©C
encerrage any new 1ot containing Ezzaré Lands t
suifiicient size to accommodzié cutside the Hazas-
the complete development plans for the lci. (o.3
That the Recicnal Plan policies nct be amended
cuire expli 2 z s
culture
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Region of Kalten - i
Planning andé Development Department o -
N . ) L
Attention: Peter Langdon ora
RE: Ealton Rgricultural Land Evaluation znd Mapping Project
Regional File: AGo6A
Burlincgton File: 150-05-21.
The agriculturel mapping of the rural arez of Burlington é&o Lot
reise major concerns to this departiment. The s

C
following commen
are offered for your reviliew curing the finslizazion of this st

1. Specizltv Crop Cavpability

Only a small portion of Halton has a

a specialty crop
production capability. The weighting system propcsed would
cause lands with general field crop capability to loses EC
possible points. A bonus points zapproach for specialty crep
Cchb‘llLy would be more appropriate. A generzlized map

identifying areas where specialty crop production is possible

could be @dded as an appendix.

2. Abandoned/Idle RAgricultural Land

The weighting system has a 100 point difference between
abandoned idle land and general field crop use. In meny
instances lands proposed for development will have been
previously taken out of agricultural production. This shoul
not be made a benefit to the development proponent in terms
rel

of lowering his potential score in detern1n1ng agricultu
.capablllty :

d

3. Tile Dralnaqe

A large part of rural Burllngton does not have the capability
for tile drainage due to the shallow soil depth to overburden
resulting in the use of surface drzinage and contour
cultivation methods. The proposed weighting system therefore
penalizes these lands by 55 points. It 1s suggested that
this category not be used for lands where tile drainage is
not possible and a map showing these areas should be prepared

L %R Ok A
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Ealton ARgricultural Land Evaluation February 1°, 1987
- 2 -
4. Regional Arterial Roads

JC/prd
1113t

In some locations Regional roads nhave the same chsa

: recter &s &
local peved road with Derry Road west of Gus ph Line given
as an example. It 1is not known 1f Derry Rozd would be
consicdered as a Regilonal arterisl road anéd be ¢iven &
different weighting factor than & local road.

Maovina

2) The term "Dewveloped Area" 1is not defined. 1Is there =z
residentizal component &t these locations?

b) in fitting the maps together, the Hwy. 403 does not line
up where the meps jolned in Milton.

c) The mapping for lands in Burlington raises only one area
of concern The lands at the southwest corner of Britannis
Road &nd Cuelph Line have been identified as Eamlet ares
These lands are predominantly used for a Ggolf course with &
church anéd the H.R.C.R. heazdquarters being the other uses.
An Open Space identification woulc eppear to be more
appropriete for this block.

The use of the 550 points mark as determing agriculturel
viability should be used only '~ 1f supported by the Ministry
of Agriculture and Food. Based on the materizl forwarded, it
is expected that further review by O.M.A.F. and other bodies
will be needed 1f the Region intends to adopt this &analysis

as Regionzl Official Plan policy.

Yours truly

John Conn
Planning Assistant
Planning Department - Policy




Town aof Halton Hills

P.0. BOX 128 87-187
HALTON HILLS (GEORGETOWN) .
ONTARIO L7G 4T1 Fiie No.
Dept. Plznning
Aoril 1g, 1687
The Regional Municipality of Ealton T
Planning and Development Department 25 o g 1SE7
1151 Bronte Recad, P. O. Box 70600 o
OAXVILLE, Ontario.
LeJ GEL.

ATTENTICN : RASHE MOH2MIZD
RIGIONAL PLANNING DIRZCTOR

REF : PROPOSED AGRICULTURAL
LAND EVALUATION SYSTEM
First of &ll, please accept my apologies for being late
in responding to your most interesting vreliminary report on
the proposed Acricultural Land Evalueation System.
I accert for the time being the suitability of the
list of factors, their relative weightings and the provosed
threshold value as meatters which are best determined by
working closely with them. From a preliminary view the 550
threshold seems to produce &a mapping system which reflects
my own general understanding of the better guality
agriculturel land in Ealton Eills. It occurs to me that it
might be & mistake to judge the individuzl cell on the
numerical value alone. Instead, it sems to represent a
valid technicue for a comparative evaluation for brcoader
areas. It illustrates for instance the generzl
ceoncentration of good &agricultural land and the relative

importance of land, above and below the Escarpment.

Buffer Areas.

I agree with your reservations about a buffer area, but
from a different perspective. If a buffer for agricultural

uses from non-farm uses 1is a wvalid notion then it also

follows that a buffer for non-farm uses from agricultural
uses is also valid. The effect of these 2 buffers near an
urban area is to create a no-mans land ~in which virtually
nothing can cccur; a sort of "de-militarized zone"

ceees/2
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. Without urbanization of some form there is no issue.
However, one of our principle collective issues is to creats
urban and suburban communities suitekle for people to live
in. Theat is cur first priority. I am Ainterested in vyour
ideaz of & belt of estate residential development surrounding
more urban uses as & kind of "buffer" to the agriculturel
community . 2s vyou Kknow I much prefer estzite residentiel
cevelorment "near" urben areas rather than forced out into
the eagricultural community in an effort to avoid the
poctential ragusest for the extension c¢f services. in ©y
opinion the cuestion of services can rzzdily be overcome bv
gocod urkan (suburban?) design.
Minimum Size
I concur with your staff that the minimum size sheculd
be somewhere in the 500 to 1000 acre range. A reviesw of the
blocks or concentrations in Halton Eills would support ths
larger size. I don't believe the converse, however, is
true, It seems to me that it doesn't take 1000 acres c¢f
buffer ercund a non-farm use to buffer the farm community
from the ©perceived negative impacts. Instesd.I believe the
scezle is much more intimate than that. This issue strikes
me as much more of a territorial power St*uggle than it is &
land use planning and evaluation system matter.
Sensitivitv Analysis
I support vour thoughts on sensitivity analysis as it
goes & long way to reduce my concerns as to the relative
values for the 1list of factors, relative weightings and

threshold values.

Detailed Boundarv Studies

I have not given this any thought at this time as
regard the system to be too fluid to Jjudge effectively.
note your &are working on more detailed delineation of th
boundary which may help in this regard.

m -~

Ecologistics Ltd.

May I draw your attention to an Agricultural Impact
Assessment by D.R. Cressman dated March 1986 a copv of which
should be in your office which 1is prepared for a specific
development proposal. While not commenting on the validity
of the specific application of that .study, I suggest that

veead/3
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vou may find his approach of interest)
similar to vour own. I suggest tha
comments as 1o the general aspects cf hi
useful at this time.

Policv Directions

is just a little soon for rme to cet inte
scecifics of vour policy directions ciher than these wh
have en ferwarded to vou on OFfficizl Tlan 2Amendment 2
I not with interest reference to the loczls teing elle
tc be '"more restrictive", and I  Thave recently run int
mosSt perverse interpretation of what more restrictive mez
The range of interpretive options here shculéd bs discus
and clarified; ie. mortrestrictive fcr whem?

I hore that these preliminary thoughts ars of some
to you anc i1f I can be of further zssistance please let
know.

Yours truly

’ i
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finterlm comnents will be of assistance- qnc sboulc you “have- ‘any
;questlons w1gh regard to the content of thls letter, please fecl
.;ree to cet An touch with me. = .. 1 . ;_-‘ . :

determini
- be  located.
Esferral in
a2s possible;
the work
Ha ultlma

. to me.
particulaer
'pocxet of land in western NaSSagawoya in the v1c1n1;y of 220 side
 'Road.
..facflcultural act1v1ty and,
“~b=lleve thag it c911m1;s it

The Corporation of the -
TOWN of MILTON -

R.J.L. Zsadanyi
Director of Pianning

[

'January

Balton Agricultural Land Evaluaticn
and ¥apping Project (AGO63)

I

Pete

“Ey ~this . letter I will confirnm
"workx which you have carried
believe that the indexing systenm
enable us to eventuzllvy put into plac
ng where rura1 non-farm develorm
It is important that this
"the Milton Off' Plan be
.on the other hand, because
you are carrying out, I would
finc*ngs by having to rush the

i
nv

V

-J

2
much bett

izl

the 530 index also appears cuite
of the first areas that I  looked at 1nso ar

fst:nd rd was concerned, Ielatns to that : acrlcul ural

'.The
.One

The .550 -index clearly points -up this particular pocket of
being familiar ﬁth th= ‘area, "1 also

falrlv accu;ate‘v

s ~\‘~ .
- se

these commen ts as the flncl ones
you on this wogk. = I hooe ~that tbeceh

,.Please ‘do not consvd
I wll'l be subn*ttlng to

ALt
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Fagiona) Munisizalty of Haltan
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THE CORPORATION OF THE TOWN OF OAKVILLE

TILEPHONE £45-3E3!8

P.O.BCZX 2'C
LS4 EAE
February 5, 1887
Mr. Peter Langcon, Planner
Regional Municipality of Halton
Plenning Deparizent
11531 Bronte Roszd
Ozkville, Ontario
Dear Mr. Langden:
Re: Halton Agricultural Land/fVETE%g:on anc
Mapping Project - File: \AGOSA )

%2 have received the informztion that you sent us., We cznnot
comment on the accuracy or relizoility of the majps because we hzvs
linited expertise in this zrea.
The lands north of Highway No. 5 in Czkville give us some concerx in
terms of long term agricultural use. There are many arguments thz:
could be made to expana the Urben Area of Qskville North to the
Partkway Belt. Although our Official Plan shows the lands a
agricultural, we would not wish to rule ocut the possibility of
future urban use for the lands.

]
)
o]

X you for the opportunity to comment c¢a this work.

.
&
n
.
s

Yours truly,

Ron Foy, FEB 1 0 &7

Planning Director ~
PUAHNING R BEVELSHIENT

Rejnat Muynicizaity o! mamon
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Ontario
Nizgara 418/877-5181 d
Escarpment Ceziest
Commission . exm NS o
S . 3
March 3, 1587 T e
% 2
HAAEOET
Mr. Psizr lLangdon ;
Plannzr PN NI L SEVE TRVE T i
Reaiorz] Municipality of Halton b //
P.0. Box 7CCO iee s A
1151 8ronts Road AT AR
O0zkville, Cntario e T ‘
L8J 681 Zou ;;% ;
R !
Dear Peter - }
Pe: Hzlton Agriculturel Land Evelu a 1 kS
end Mzooing Project — ==
I have now hed an opportunity to review the Helton Aoricultural
Land Evaluztion and Mepping Project inTortunziely, 1 was
unable to meet the Febdruzry 6 dezadlins
I founc thes zoproach taken innovative and it would appezr, on
face vzlusz to be an efvective way tc aciress & complex issusz.
Generally, I cdo not have any major concerns tut provice ihe
following comments for your consideraticn
Map Unit The 40 he (100 ac.) mepping unit appears
’ tc be eporopriate
Scoring: Incompatihle uses zre given & plus (+)
score with lower vzlues assignad to less
compatible uses (e.c., residsntial uses).
Since such uses havs & negative impact on
the viability of adj01n1ng agr1cu1tura1
uses, was any consideration given to assign-
ing a negative (-) value to incompatible
uses?
Threshold Value: The threshold va]u‘ appears to be reasonable,
however, a detailed field check by Ontario
Ministry of Agriculture and Food would be an
apprepriate means cf verifying its credibility.
Buffer Areas Uses adjacent to cood agricultural land can

have a significant impact on agricultural
operation. Buffer areas, therefore, are
jmportant and would serve to protect the
good agricultural land from being encroachec
upon by incompatibis uses.

\.




Mr. Peter Langdon
March 3, 1987

Page 2
‘ A policy approach which reguires review
of proboseé adjacent uses could address
( this issue.
|
Mzpoed Arez As an ctservation, 420 ke (1000 ac.)
‘ as the minimum size for mapoing would
t aopezr to be too larcs since reascnebly
Targs pockets of good azricuitural tand
% woulc be missesd and, therefore, viulnesrable
% to Joss cver time
On the cther hand, 4C hz sszms toc smell
T for ycur purocosas
I would be inclined to favecur the G0 ha
k (250 ac.) figure &s most epprepriate for
mapPing purposas.
I hepe you find these comments helpful anc cnce egzin I apolegize
1 for ithe celay.

%
ﬁﬂ

Marion Plaunt
\ Senior PFianner
Plan Administration

1 MP/bt
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HALTON FEDERATION OF AGRICULTURE BRIEF TO COUNCIL
APRIL 22, 1987

-and-

HALTON STAFF COMMENTS ON THE FEDERATION OF AGRICULTURE BRIEF
REPORT NO. DPD 88/87
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HALTON FEDERATION OF AGRICULTURE
Brief to Council April 22, 1987
Mr. Chairman, Ladies and Gentlemen of Council:

We are very pleased to be here today, partly due to a
challenge given to us by your Chairman and partly due to
misconceptions which we feel are presented to you from time

to time by so-called farmers.

In today's agricultural econohy there is no denying we are
not running at full capacity. But as your business
development director has been quoted as saying "Agriculture
quietly continues to be one of the largest industries in

dollar value in the region."

We appear before you this afternoon to help impf&@e your
understanding of the importance of agricultdfe to this
region. To do this we would like to present an overview of
agriculture in Ontario, as a whole, with statistical Halton
data for 1986 and evidence of how agriculture impacts other
industries. Finally we would 1ike to reinforce some

policies that we from time to time send in your direction.

First of all paraphrase our own regional offical plan

“Agriculture will be protected and encouraged".

Pl




PART ONE - THE ONTARIO OVERVIEW

Many of our comments on agriculture in Ontario will be taken
from "Directions for Sustainable Agriculture", a task force
report of the Ontario Institute of Agfologiste The balance

is from various Ontario Ministry of Agriculture and Food

research papers.

Agriculture in Canada accounts for more than 10% of the
countries total economic activity. It contributes
approximately 6 billon dollars to our balance of trade, and

employs almost 1.5 million people

In Ontario this means approximately one person in five.

Using 1973 as a base (100) Direct employment in agriculture
productivity has risen to 127.4 in 1983, while other

industries have only achieved an index of 110.7 in the same

time frame. But in real terms - net farming incomes when

compared to 1973 is down 36% in 1984 and 45% in 1985. Today

almost 1/3 of Canadian agricultural borrowers are in
financial distress. To alleviate any fears, we are not here

seeking a handout.

P13




Why is.Agriculture in Canada floundering today:

1. This phenomenal increase in productivity

2. A five fold increase in capité] investment over
the same period

3. A period of wild interest rates

4., An agricultural trade war between the United
States and the European Economic Community

5. The usual risks of weather, diseases and
insects,

6. Fluctuating exchange rates.

Agriculture in'Ontario is built on 82,450 farm units, 36,000
or 44% of which report sales of $25,000 or more per year.
Farm units are predominantly family owned and operated with
a labour force of 143,000 people. Directly related to this,
102,000 people are employed 1in the food and beverage
industry, and 245,000 in the retail distribution of foods
and bevrage products. In all, the agriculture and food
industry in Ontario contributes more than $8 billion to the
gross provincial product, and exports agricultural products

valued at almost 3$2 billion anhua]]y.

P11y




, Aériculture in Ontario 1is integrated closely with other
industrial sectors (e.g. dairies, feed mills etc.) and is a
vital component of society, both wurban and rural. It
operates in a nationwide context and any policy for
sustainable agriculture in Ontario must be part of a
Canadian national policy. Canada must have a food policy

that reflects both national needs and national interests.

Canadian society should support the following objectives .and

the Canadian agriculture and food system should commit

itself to achieving them:

1) To produce an adequate supply of wholesome and

| nutritious food.

2) To preserve the agricultural resoéurce base.

3) To attain self-sufficiency .for Canada in products we
produce efficiently.

4) To improve Canada's balance of payments through exports.

5) To enable capable farmers to continue 1in production
through sufficient returns toimanagement, tabour, risk,
and capital.

6) To recognize the contributions of the agriculfural

~Industry to the welfare and fabric of Canadian society.

PIS




As (Canada's population expands, so too do the competing
demands for land. This 1is especially significant near
population centres like Halton,where industrial and housing
developments are growing rapidly. ‘This pressure to use
agricultural land for such expansion is high. Agriculture
must recognize the merits of these competing demands and
society must recognize the value and uniqueness of good
productive land. Not all of the land now tilled in Canada is
needed for our own self-suffuciency but the best soils will
be essential for a competitive Canadian agriculture in the
future. While it may not be possible to keep all of the
prime foodland for agriculture production, good. equitable
policies are needed to ensure that the best agricultural
land 1is not converted to other uses. Where land -is
converted, however, farmland and the operation of the
farmland adjacenf to these developments must be protected
from harassment.

This dis a very touchy issue within. this region. This
federation is on record before the Honourable Jack Riddell
as opposing his most recent draft of the Foodland
Preservation Policy. Not because we do not want to see land
preserved, but because of the inequities that his policy
paper would have achieved in Halton, and 5ecause we.all too
often have seen how rules can be bent or changed if 'the
stakes are high enough. Befére a "Foodland Preservation
Policy" is brough; in, a "Right to Farm" legisliation should

be enacted.

P/l




Agriculturalists are stewards of the land. Modern equipment,
new crop developments and market opportunities have
contributed greatly to the efficiency of the industry of
pgriculturé. At the same time these factors have contributed
to intensive land use and the cropping of land not well
suited to annual cultivation. {

In some areas additional research 1is needed to develop
appropriate methods to improve soil quality. Our industry
needs a close interaction with extension workers who can
advise on steps fo be taken to correct these problems. In
addition, financial incentives may be needed to convert to
a]fernative crops or to retire land to forestry or

recreational uses.

We in agriculture have done a poor job of communicating to
the public the importance of agriculture's role in
sustaining a sound economy and a healthy Canadian
population. An abundanf an& inexpensive supply of food 1is
taken fbr granted by ‘the majority of consumers who know
little about the risks involved in food production or the
labour, management or capital requirements of tﬁis industry.
A health conscious public is concerned about contaminants in
food. They are alarmed by reports linking red meat with
heart disease or eggs with cho]eétero] levels. In general,
the consumer | has a poor understanding about . food
requirements for good nutrition and about the degree of

inspection and monitoring done in Canada to ensure that our

PI7




foods are safe. This requires an educational program both in
the media and in the school system. Such a program would
include:
1 information on nutritional requirements for human
health,
2. foods appropriate to meet these requirements
3. the essential nature of the agricultural
industry,
4. the employment created,
5. agricultural efficiency,

6. the role of agricultural exports to our economy.

As each generation of Canadians get further removed from the
farm, so does their understanding of the complexity of the
agricultural industry. In order to assist in educating the
public about this industry, we within the Halton Federation
are persuing an "Agriculture in the classroom approacﬂ".
As far as Ontario trade is concerned we import 2.97 billion
dollars of agricultural and food commodities. On the other
hand, we only export 1.84 billion -dollars of agricultural
and food commodities. In terms of value the most dimportant
food commodities imported were:
1. fresh and processed fruit _ $595 million
2. vegetables : _ $313 million
3.. Imports of plantation crops (coffee and tea)
' | $293 million
TOTAL $1201 Billion.

P/




HALTON AT A GLANCE

HALTON PROVINCE COUNTY as %
of PROVINCE
POPULATION )
-farm population 3,280 289,000 1.13
-rural non-farm population 18,500 1,300,000 1.42
-total population 273,000 9,077,000 3.01
COUNTY AREA BY SOIL CLASS
-class 1 & 2 115,000 9,672,800 1.19
-class 3 & 4 56,000 4,908,300 1.14
-class 5 & 6 27,600 3,911,700 0.71
NUMBER OF FARMS
-total number 950 81,500 1.17
-with sales greater $2,500 730 69,425 1.05
-with sales greater $25,000 290 36,000 0.81
MAJOR FARM TYPES (with sales over $2,500)
-total farms 730 69,425 1.05
_ cattle 140 19,615 0.71
dairy 90 12,974 0.69
hogs 40 5,166 0.77
poulty 40 1,895 2.1
wheat & grains : 120 14,739 0.81
fruits & vegetables 80 4,356 1.84
other : 220 10,680 2.06
sheep . 40
TOTAL AREA ON FARMS (acres)
-total area 129,000 14,920,000 0.86
-cropland 82,000 9,027,500 0.91
winter wheat 8,500 625,000 1.36
oats,barley,mixed grain 14,000 1,420,000 0.99
corn (grain & silage) 17,500 2,480,000 0.71
soybeans 4,500 1,000,000 0.45
dry white beans : 105,000
tobacco 85,000
hay 24,000 . 2,650,000 0.91
fruits 300 70,800- 1.27
vegetables . 1,400 150,200 0.93
potatoes 100 - 38,400 0.26
other 11,100 403,100 2.75
-pasture ~ 13,000 1,620,000 0.80
LIVESTOCK ON FARMS, July 1, 1985 (# head)
-hogs 18,100 3,415,000 0.53
-sheep and lambs 2,800 237,000 1.18
-dairy cattle 5,500 810,000 0.68
-other cattle 9,700 1,708,000 0.57
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MILK SHIPMENTS, 1986 (kilolitres)

-Group I & II 13,354 2,339,500 0.53
-Gross Value . 6,540,000
CAPITAL VALUE, (3 million) .
-land and buldings . 526 21,014 2.50
~ -machinery/equipment 4) 3,705 1.1
-livestock and poultry - 14 2,086 0.67
FARM CASH RECEIPTS ($ million) 75 - 5,180 1.45

N. Roller (965-1064), Economics and Policy Coordination Branch, OMAF.
Updated October 1986
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PART TWO - HALTON COUNTY

There are before you some facts and figures about agriculture in the
region and a comparison with the provincial statistics. Please note as
a percentage of total land area, Halton represents less than 1% but
there ‘are many of these statistics in which we excel and produce way

more than our land base would indicate.

The data is compiled by two means. Some from the 1981 National
Census, (unfortunately the most recent 1986 data is not available) and
the rest from 1985 and 1986 actual data collected by the Ontario
Ministry of Agriculture and Food. Some conclusions that can be drawn
from this information are:

1. The farm cash receipts of 75 million dollars are down
substantially (9.65%) from 1985 wheﬁ it was 83 million dollars. This
reflects general farm conditions although the overall province showed a
1.16% increase. Other factors which played a part in Halton's lower cash
receipts were the actual loss of land from production and the decrease
in corn acreage from 27,000 acres to 17,500 acres. A large increase in
the category "other" from 3,100 acres to 11,100 acres, indicates that
more land is fallow or new cropping alternatives such as canola are
being planted. These new crop alternatives tend to be less profitable
in the first few years until production methods are established and

markets developed.
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2. Two bright spots in Haltons agriculture economy are the

poultry and fruit and vegetable industries.

Poultry is an intensive agribusiness requiring a smaller landbase than
most other commodities. Halton producers are also close to the largest

processor in Ontario. (Maple Lodge Farms)

Fruit and vegetable prodution is higher than the provincial average
because of the proximity to ready markets, the access to good productive

Class 1 land and climatic conditions created by Lake Ontario and the

Niagara Escarpment.

As you may have noticed there are no figures in these tables for horses.
Horses and their industry require oats, hay and straw; pay taxes and
bring a lot of dollars into the county via visitors, breeding fées,
employment and track winnings. They are certainly recognized by our
federation as a legitimate agricultural use of land and as much a part
of agriculture as corn growing. People who raise horses generally
utilize the land as well as any other farmer. Some build their
enterprise on small lots, others are conscious of putting training
tracks where they do'not destroy any more land than is necessary. Some
of the ]argef breeding establishments are really improving property

values with excellent fencing, buildings and property maintenance.
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PART THREE - INDIRECT BENEFITS

Direct employment in the agri-food chain in Ontario and Canada is

comprised of:

Canada Ontario %
AQricuTtUre....ooeeese. 490,000 127,000  25.9
Processing......cceeeee 230,000 84,000 36.52
Wholesale....ccovvenes 55,000 17,000 30.9
RELAT]euunnnerennnnnns 215,000 83,000 38.6
Restaurants........... 370,000 150,000 40.5
Selected Ag-rel. Manuf 50,000 24,000 48.0
Total.eevrnenennncnns 1,410,000 485,000 34.3

TOTAL EMPLOYED LABOUR FORCE IN ONTARIO = 4,402,000

AGRI-FOOD AS A PERCENT OF TOTAL = 11%

If employment indirectly related to the agri-food sector is included
(such as employment generated by agriculture and food processing service

industrie$, finance, transportation and government), then approximately

1 1in 5 jobs in Ontario depends upon the agri-food indusfry.
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In Halton there are:

3 milk processors, Neilson's, Oakville Dairy and
McCain's Dairygold

3 milk transportation companies

3 direct farm machinery dealerships

4 indirect farm machinery dealers selling farm
brand name products to farmers aﬁd town folk alike

3 importers of Ag and Ag related equipment

7 feedmills

2 Agricultural Chemical Companies

1 seed house (Dominion)

12 veterinarians, directly large animal or horse related

3 farm building and granary manufacturers

At least 8 suppliers of diesel and gas who report agricultural

sales as 25-40% of their business

Numerous food and beverage manufacturers and distributors

Head Office Case International Agricultural Equipment

These are just some of the many people depending on agriculture.
Other County Benefits:

Chudleighs Apple Farm draws 150,000 visitors per year

The Ontario Agricultural Museum, 40,0b0+ visitors per year

11 pick your own operations

Leaver Mushrooms

Meadowglen Mushrooms

Mohawk Racetra;k

Farm gates sales
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PART FOUR - LEGISLATION

Just recently agriculture has had a lot of legislation pertaining

to it appear in the press.

1. The spills bill and all of its ramifications:
a) Environmental pollution of water courses
b) Air pollution due to fire of farm chemical storage

c) The possible licencing of farmer operators to apply

pesticides.

2. The right to farm legislation -- coexistence of urban with rural.

3. Foodland Preservation Policy:
a) Severance policy
b) Industrial usage
c) Dump site requirements

d) Infilling and expansion.

4. Canadian Special Grains Program: A Federal Government program to
assist producers in a falling world market price and overproduction. It
is a necessary progrém if farmers are to remain in business, producing a
quality product for the public at a reasonable cost. The farmer must

have the money to buy goods and services or unemployment could follow.

Unemployment would also increase if the average consumer's cost of
1iving were to rise too quickly. .If consumers have to spend too much on

the essentials (food), then their buying power is decreased and as a
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result other goods and service industries would suffer.

More locally, we are pleased to be part of a forward-thinking region.
You have sought agricultural advice through your advisory committee, but
we in the Halton Federation of Agriculture would also like to have input
from time to time. We also commend you on your sludge utilization

program. A joint venture that mutually benefits the region and the

region's agricultural industry.

We have recently sent a request to council to hire an independent
agricultural impact assessor to work on subdivision applications, and
rezoning applications where the fees would be charged back to the

applicant by the region. This would overcome misrepresentations as are

seen in some applications,

We have also asked you that when road construction and residential
development projects are undertaken adequate fences, gates, culverts and
entrances are 1nsta]1ed.to accommodate today‘s farming requirements.
|

We would 1like your continued support for the present deef' hunting
season. We hope that you have all received copies of the Wildlife
Survey that has been presented to you. In that survey you will have
noticed there is a great increase in the amount of trespass damage. We
would ask for your support for a greatér awareness program about the

negative aspects of trespassing and for tougher legislation to apprehend

people who trespass on private property.
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We in Halton Federation of Agriculture feel that development should be
done 1in an orderiy fashion to minimize the impact on present
agriculture. As %ar as overall planning is concerned, less productive
(class 4 to class 7) land could and should be built upon to save the
better class 1 land, remembering that existing farm enterprises need

protection.

We would definitely prefer infilling and usage of already separated lots
rather than the tremendous increase in land grabbing and separations

that are under way at the mement.

We realize that weed inspection and the weed act are municiple matters
however, we do have some concern that this issue is not being dealt with

evenly across the region.

With less land being cultavated within the region it may be appropriate

to take a hardnosed approach to changing the taxable assessment on

speculative land that is sitting idle; even if it is only for a short

period of time.
Ladies and Gentlemen, thank you for your attention.

If there are any questions, please feel free to ask.

P/3/




REGIONAL MUNICIPALITY OF HALTON

Report To Chairman and Members of the Planning and Public

From

Date

Works Committee

R. Mohammed, Director of Planning and Development

87 06 08

Report No.DPD 88/87

Re:

Staff Comments on Halton Federation of
Agriculture's April 22, 1987 Brief to Council

RECOMMENDATIONS

1'

REPORT

THAT Report DPD 88/87 regarding
staff comments on the Halton
Federation of Agriculture's April
22, 1987 Brief to Council be
received.

THAT the Regional Clerk forward a
copy of the Brief to the Area
Municipalities for their
information.

THAT the Regional Chairman, on
behalf of Council, thank Halton
Federation of Agriculture for their
informative brief and encourage the
Federation to continue communicating
with Council and staff on
agricultural issues.

On April 22, 1987, Mr. Norm Biggar, President of the Halton

Federation of Agriculture (HFA), presented a brief to Council

on behalf of HFA on the importance of the agriculture indus-
try to Canada, Ontario and Halton, and highlighting current
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problems and issues facing the industry in Halton. The brief
is attached as Schedule A to this report. In response,
Council passed the following resolution:

“That the written comments of the Halton Federation
of Agriculture be received and referred to the
Director of Planning and Development for review and
to report to the Planning and Public Works Com-
mittee."

Tne brief contains a great deal of interesting information;
some in the form of statistics and some expressed as issues
and concerns. This staff report attempts to address specific
points in the brief that are pertinent to Regional programs
and policies affecting agriculture.

General Comments

The overall thrust of the brief is to reinforce the Agricul-
ture goals and objectives of the Regional Official Plan,
which strive to encourage, promote and protect the agricul-
tural industry in Halton by retaining the agricultural land
base, protecting farms from incompatible activities, preserv-
ing the farming community as an important social resource,
and consulting the agricultural community when considering or
developing programs and policies affecting agriculture.

The importance of agriculture to Halton's economy is empha-
sized in the brief, and the statistics point out that while
Halton possesses less than 1% of the agricultural land in
Ontario, in many respects Halton is more productive in a
Provincial context than this land base would indicate. The
total farm cash receipts in Halton in 1986 were $75 million,
which still represents 1.45% of the Provincial total in spite
of a drop of $8 million from the previous year and an in-
crease in the Provincial total of 1.16% over 1985. This
significant contribution to the local economy is occurring at
a time when the Canadian agricultural industry in general is
going through very tough economic times. An improvement in
the agricultural sector of the economy would thus auger well
for Halton.

Horse Farms

The brief emphasizes the importance of horse farms to Halton,
in terms of agricultural products consumed, taxes paid, visi-
tors attracted, breeding fees and employment generated.

These same points were made in a 1983 study by the Milton
Planning Department entitled Horse Farming in Milton. Re-
gional staff certainly recognizes the importance of the horse
industry to Halton. .
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In the past, it has been criticized that Regional staff and/
or Council refuse to recognize horse farms as appropriate
agricultural or rural activities. This perception stems from
the definition of "agriculture" contained in The Regional 0f-
ficial Plan, which includes the production of "food, fibre
and their by-products", and has been interpreted to exclude
horse farms. However, this definition affects only severance
applications i.e., creation of smaller farm parcels and re-
tirement and farm help lots. Staff has concerns with the
fragmentation of good agricultural land for purposes such as
riding or boarding stables and non-commercial hobby farms,
together with retirement and farm help lots for such uses.
After looking at definitions used by other municipalities in
Ontario, and the situation in Halton, staff does agree that

at least commercial horse breeding operations should be con-
sidered as agricultural operations for the purpose of agri-
culturally-related severances. While this matter will be
reviewed in more detail with the Halton Agricultural Advisory
Committee (HAAC), the Ministry of Agriculture and Food and
through the Regional Plan Review process, a preliminary sug-
gestion for a solution to this problem is to simply add the
words "and livestock breeding operations" to the existing
definition of "agriculture" in the Regional Official Plan.

The “Spills Bill"

The brief indicates some concerns over the "Spills Bill",
without elaboration. Staff feel that some explanation of
this issue may be helpful. The "Spills Bill" comprises

Part IX of The Environmental Protection Act plus Ontario
Regulation 618/85 made pursuant to the Environmental Protec-
tion Act. Farmers are concerned with the provisions pertain-
ing to the liabilities and responsibilities involved with the
handling of "pollutants" should a spill or other uncontrolled
release of such pollutants occur. Farmers use toxic chemi-
cals in their operations for fertilizers, herbicides, fungi-
cides, insecticides etc. The implications of most concern to
HFA are the provisions which hold the owners of the chemicals
financially responsible for clean-up operations and damages
should an accident occur during transportation or storage; an
accident over which they may not have any control if the
chemicals have not yet been delivered to the farm. If the
chemicals have been paid for prior to delivery, the farmer
may be considered as the owner and be held liable.

Right-to-Farm Legislation and Foodland Preservation Policy
Statement

Halton Council has adopted positions on both of these Prov-
incial policy proposals, generally supporting the principles
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contained within them, through reports DPD 131/86 and

DPD 17/87. The Ministry of Agriculture and Food has indi-
cated to staff that it is definitely the Minister's intention
to bring in the Right-to-Farm legislation and the Foodland
Preservation Policy Statement simultaneously, which, while
not precisely the approval sequence desired by HFA (approve
Right-to-Farm legislation first), it is better than the re-
verse sequence which initially appeared to be the Minister's
intention.

Preservation of Agricultural Land Base

HFA has stated that "while it may not be possible to keep all
of the prime foodland for agriculture production, good equit-
able policies are needed to ensure that the best agricultural
land is not converted to other uses." This approach is in
line with the principles contained in the current Food Land
Guidelines and the proposed Foodland Preservation Policy
Statement at the Provincial level, and the proposed approach
in the Regional Official Plan endorsed in principle by Coun-
cil whereby "agricultural areas” will be identified on a map.
Work is proceeding on this "two-designation" approach.

HFA also encourages development to occur on "less productive
(Class 4 to Class 7)" land. The Region's proposed "two-
designation" approach is attempting to further this objective
by relaxing development restrictions in the rural (non-
agricultural) areas, thus allowing for some response to the
demand for rural lots.

Independent Agricultural Assessments for Development

ProEosals

HFA has previously requested Halton Council, through corre-
spondence to the Regional Chairman, to have the required
agricultural impact studies for development proposals carried
out by consultants hired by the Region, with costs charged to
the proponent. This procedure would, in HFA's view, "over-
come misrepresentations as are seen in some applications”.
Staff has sought the comments of the Halton Agricultural Ad-
visory Committee (HAAC) on this proposal, and HAAC was fully
in support of the HFA position. Because the Area Munici-
palities in some cases also require such studies, and because
one study should satisfy both Regional and local require-
ments, staff is currently seeking the comments of local plan-
ning staff on this matter.

Planning and Development staff consider the proposal to have
merit but must also consider how such an approach would be
implemented. This matter will be the subject of a further
staff report after a detailed review.

167




Road Construction

Through HAAC and Halton's public participation programs, the
agricultural community has provided their input to Halton's
previous and ongoing road reconstruction programs, most not-
ably on Steeles Avenue in Halton Hills and Guelph Line in
Burlington and Milton. Feedback from HAAC would indicate
that they are pleased with the responsiveness of the Regional
Public Works Department in this regard.

Deer Hunt

HFA has requested continued Regional Council support for the
annual deer hunt. The Wildlife Damage Survey referred to in
the HFA brief will be forwarded to Council in July of this

year as part of a package of material relating to the deer
hunt.

Trespassing

The HFA brief also refers to the "great increase" in the
amount of trespass damage on farms, and has requested Council
support for a greater public awareness program about the
trespassing issue and for "tougher legislation" against tres-
passing. Through HAAC, Halton Council has already taken some
action in this regard. The brochure entitled "Get Permission
First", dealing with the damages, hazards and penalties as-
sociated with trespassing on farm property, was produced by
HAAC and distributed to public school children in both the
1985-86 and 1986-87 school years.

Residential Severances

HFA has stated it would prefer infilling and use of existing
lots rather than the "tremendous increase in land grabbing
and separations" currently underway. Regional OPA No. 13
will permit limited infilling if approved in its present
form, and will thus provide some limited relief from the
pressures for severances. No further relaxation of current
severance policies is foreseen for the "agricultural areas".
A future intended relaxation of the severance policies in the
rural (non-agricultural) areas, under the "two designation"
approach, may also help direct the pressures for residential
severances away from agricultural areas.

Weed Inspection and Control

HFA is concerned about inconsistent weed control programs in
the four Area Municipalities, and recognizes this to be pri-
marily a local responsibility. In the past, at HAAC's re-
quest, Regional staff has communicated with the local weed
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inspectors, and they have attended HAAC meetings. Regional
staff will continue to help foster better communications
between the agricultural community and the local weed
inspectors.

Tax Treatment of Idle Agricultural Land

HFA has suggested a "hardnosed approach to changing the tax-
able assessment on speculative land that is sitting idle;
even if it is only for a short period of time." This problem
is not peculiar to Halton Region. The issue of property as-
sessment and monitoring of land use for this purpose is one
oest addressed by the Provincial and Area Municipal govern-
ments. Under market value assessment, there is a much
greater incentive to keep lands in agricultural production.
Staff at the Assessment Branch of the Ontario Ministry of
Revenue have provided a concrete example. In Oakville, north
of Highway No. 5, the lands have a market value of $12,000
per acre. However, if in agricultural production, they are
assessed at only $1,600 per acre. Thus, the property taxes
will be substantially less on farmed land. By moving to mar-
ket value assessment, municipalities would be encouraging
agricultural production. There is not nearly the same in-
centive under the old property assessment system.

Concluding Staff Comments

In conclusion, staff views the HFA brief as an excellent
summary of the current state and importance of agriculture in
" Halton, and the major issues and problems concerning the
industry. The positions and actions taken by Council with
regard to many of these matters illustrates the past and on-
going commitment by Council and staff to promoting and pro-
tecting the agricultural industry, in recognition of the in-
dustry's economic and social contributions to Halton. This
type of communication can only serve to further the mutual
interests of HFA and Halton Region.

Staff recommends that the HFA brief be forwarded to the Area
Municipalities for their information, and that the HFA be
thanked for their brief and be encouraged to continue to com-
municate with Council and staff on agricultural issues.

Respectfully submitted,

W | APP% BY C.A.O.

R." Mohammed
Director of Planning and Development
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' g Summary: A report on the various problems
_ caused by landfill gas generation on
. ) . ‘ backfilled mineral working sites and the
" . , . measures available to minimize those problems.
; .
Introduction :
1 This report, prepared in response to a request by the Chairman of the

Minerals Sub Committee for a paper on Methane problems in London, has been
expanded to cover enforcement difficulties. A technical note on the
composition of landfill gas, its generation and problems is included as an
Appendix to this reporc.
/

end/or surface weter pollution if waste is
.g. sand end gr ) and leached from the site
s. When the water table level is close to
d (as i3 the cuse iy the Greater Loudon aresa

t waste (earth, construction waste, builders
rubble etc.) to minimise the risk., It is also well known that land reclaimed
with inert backfili is less SUSC¢ptib‘e tc uneven settlement thean land
backfilled by waste with an organic content (e.g. household waste) and
thercfore successful lend restoration iz easier to achieve usin 3
The problems that can occur with the generation of methane gas from chéanlc
waste have cnly been recognised more recently and their importance in
connection with backfilling with inert waste seemed minor. Extéansive research
has been carried out in recent years to seek wavs to overcome methane problems
with relation to lsand uses on sites and on adjoining land vhen household waste
is used as backfill. Since it is necessary to vent the metHane gas from the
site it has been realised that for large deep househnld waste landfills it is
economical and technically feasible to extract the gas and use it as a fuel.
The Joint GLC/RCB venture at Aveley is such an example as 1s the use of waste
derived methane from backfilled clay pits as fuel in brick making kilns at
Steuurth , Budfevdenire. [ '

2 The rick of grounduater

deposited in permeable strata
has been recognised for many

the base of the site being fiil Grea)
it is usual to deposit only ine




Inert Backfill

3 The fact that it is not possible to totally exclude all organic matter
from a site where only genuine inert waste (earth, brick rubble etc.) is
permitted nas veen accepied for some time. Even the closer day to day control
of operations since the advent of site licensing cannot guarantee the total
exclusion of all organic matter. Indeed, unless control is strict it is
possible that a substantial quantity of organic waste could be included, The
situation is worsened because the term 'inert' has, in some quarters, been
defined to include paper, cardboard, sawdust and wood which are all organic
and can be slowly decomposed to produce pollution products and eventually
wmethane gas. As an example of this general lack of understanding when the
Secretary of State allowed a gravel working appeal in September 1979 for on a
site north of Heathrow (LB Hillingdon) a condition was imposed restricting the
filling to 'inert' materials as listed in an appendix to the decision. (The
reason for the restriction to inert waste was that after use proposed for the
site was agriculture.) Included in the list of permitted materials were
organic materials such as paper, cardboard, wood and sawdust which could all
give rise to gas generation, that could be most harmful to the plant growth
capability of the .reclaimed land. Because of the considerable percentage of
organic matter that can be present in so called '"inert" filling materials the
Water Authorities have often found it necessary to insist that sites, being
backfilled in areas with permeable strata and sensitive water resources, are
clay lined and clay capped to minimise the risk of water pollution. However,
the clay cell is primarily designed to prevent water pollution and is unlikely
to confine landfill gas indefinitely and to avoid problems the gas must be
vented to atmosphere.

4 The inherent difficulty of controlling filling materials has not been

assisted by the Secretzry of State's decision in August 1980, in relatiom to
an appeal against conditions imposed on a site licence issued by the GLC which
modified z 'mon-putrescible waste only" condition to "The typa of waste
authorized to be accepted at the facility shall not be deemed to be infringed
if minimal quantities of putrescible waste are brought onto the site mixed
with other wastes". This modification did not give any definition of what was
meant by “minimal.

5 It is clear that landfill gas generation from "inert'" waste, a factor
which was ignored until very recently, must now be taken into proper
consideration whan operaticnal schemes for mineral workings are being
evaluated, It is most important that for any future mineral extraction and
filling proposals, provision should be made by the imposition of planning
conditions to ersure that the excavations are properly sealed (on the lines
described in paras 9 and 10 below) to minimize potential pollution problems.
Factors to be taken into account in this, will be the range of potential land
uses and proposals on the site and adjoining land after filling, the types of
waste proposed etc. -

!

The London Experiznce

6 ° Many reclaiced mineral workings in Loncon are suffering the effects of
landfill gas goueration. The follcwing are exaaples of major sitev:i~ =
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(1) Heston Airport (LB Hounslow)

This site was worked for sand and gravel before 1967 and has been

mainly backfilled with "inert" waste. The site was acquired by the

P GLC for housing development but it was discovered that some of the
fill material was burning underground and that methane was present
in some parts of the mite ~t 20% = 30% concentrations. It was
apparent that residential development would not be possible for
probably a very long period until gas generation had ceased.
Consequently it was decided to develop the site for use as a golf
course and tennis centre with light industrial warehousing.

(ii) Hornchurch Airfield (LB Havering)
This site was excavated in the period up to 1977. Filling to a
higher level than was envisaged in the original planning cousent
was completed in 1980. The backfill included some organic matter
" which has given rise to the generation of methane with consequent
problems for the land uses of the site and adjoining land,

7 It is probably fair to say that virtually all the filled pits in Lcndon
have suffered to some extent from the results .of land-fill gas generation. In
many instances the only evidence might have been limited die-back in plant
growth. Indeed when this occurred some two years after the completion of
filling on part of the first half of the Bush Farm Agricultural Restoration
experiment site (LB Havering) it was thought to be due to drainage problems.
However the area affected increased, a fact confirmed by infra-red aerial
photography and tests revealed quite high concentrations of gas in these
areas. The backfill at the Bush Farm site comprised a mix of inert and
commercial/industrial waste but not household refuse. Since this diecovery,
continued comprehensive monitoring of gas concentration has taken place and
various gas contrcl measures have been taken on the second half of the
experiment site. Performance will continue to be monltorcd. This should in
due course provide useful 1nfo*Latlon on the lon" term effects of landfill
gases on soils and vegetation. :

Preventative and remedial measures

8 As set out in more detail in the appendix, the methane and other gases
generated in a landfill site tend to diffuse up through the soil cover over
the backfilling, and laterally into any permeable strata in adjoining arees.
Measures to deal with this problem are described below:-

(i) The sealing of pits

9 For reasons already discussed Water Authorities often require that when
waste with an organic content is being deposited in areas of permeable strata
it must be scaled in u« clay cell. Most of the sand and gravel deposits in the
London area are underlain by clay so that sealing of the bottom of the
excavation may not bé nccessary. The sides of the pit can be sealed with
puddled clay linings which must be keyed into the underlying clay to ensure
there is no leakage. It is normal practice to divide the pit into a number of
cells by building clay bunds. After the cell walls are erected any water is

- pumped out bplore filling commznces and as soon as the cell 1s completely

filled the iwpermoable Lovng~hb laver completes the sealing off cf the coll.
This capping layer stons raiowacter frow collecting in the cell, Without the
capping water levels in the cell would rise and overflow with the attendant
ground water pellution risk. With the cell system 1t will be necessary to
incorporate a pgas venting system since it is doubtful whether the clay cell

will remain iaperacable to metivine iadefinitely., IE lerpe guantitiss of gas
are o b owente Lo oo here chiore gy be anoodouy problen and flavciug the
gas mway need ro be cousidared,
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10 There are a number of inherent practical problems. Firstly there are the
difficulties of ensuring that there 1is a proper seal between sides and the
bottom and capping of the cell. There is also the danger of the clay cap -
drying out with resultant shrinkage cracking which would allow the ingress of
water znd the eacapne of gas. A further problem 1s that roots could peunetrate
and rupture the capping of a cell. It is therefore essential that there
should be an adequate thickness of covering and soil over the capping to
contain the root growth of grass and other crops, and in any case it is
probably wise to assume that some methaone emission will occur however
carefully the capping is completed. If tree planting schemes are required it
will be necessary to ensure that the trees are sufficiently far away from the
cells, or in specially made pockets of methane-frec topsoil, )

11 UWhen a "cell" system is being planned it is very important to provide
adequate slopes for the surface capping to prowmote surface run-off and
drainage when the soil covering layer is spread over the site.

(ii) "Cut-off" trenching

12 Where there is lateral diffusion of methane from an existing back-filled
gravel pit, trenches can be excavated around the landfill site and filled with
coarse aggregate. hese trenches will provide a path of least resistance as
an escape for gas seeping laterally from the site., As an additional
precaution special comstruction safeguards may be necessary for new buildings
and ancillary works near the site to avoid "gas traps" where methane
concentrations can build up. Such measures have been necessary on some
Council operated sites outside the Greater London area.

.

(iii) Collection systems and flering =~ - = 3 T P

.

i3  For large houszhold refuse landfill sites the collection and piping of
the gas for industrisl use invclves thne incorporation of a series of
perfor-ted pipes within the fill and the gas would be 'sucked out"
to wherever it waa being used. Then, of course, a gas dehumidifyin
be required in order to rid ths wethane of its wolsture aud forther moi
filters installed to prevent the corrosion of pipelines. It may also be
necessary to install a treatment plant to cleanse the gas of its impurities,
but this will depend on what use is proposed for the gas. The joint GLC/NCB
scheme at Aveley has already been mentioned but other uses include the heating
of site buildings and neighbourinz houses and where large quantities of gas
are at hand, it can also be used for industrial heating ie greenhouses, drying
plants, brickworks, swimming pools etc. 1In certain cases gas enzines can be
driven for generating electricity. At the type of filled gravel pit found in
the Greater London Area methane is unlikely to be produced in marketable

quantities,

a
4
(=]

14  Should it prove necessary to burn the gases off, a series of recovery
systems are commercially available and may be installed if it is thought there
may be sufficient quentities of gases generated. This wethod is used at a
former Council operazted site at Mersthawm, Surrey, but is expensive and the
aquipmant may be cumbersowa. A problem with this method is that mcethzne
within a laadfill i¢ vzually at lew pressure it mey not therefore ba zble to
keep the burners alight continuously without the ingtallation of & puuping
system to malntaln the gas pressure. Any fiacing system would be likely to be

P
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Enforcement problems

15 Prior to the coming into operation of the Site Licensing provisions of
the Control of Pollution Act 1974 enforcement of coantrols over land fill sites
depeondeld walaly on planuing icgislation and in some areas the powers avallable
under local legislation such as Surrey, Essex and Middlesex

County Council Acts. Planning enforcement procedures are generally
cumbersome. In cases where unauthorized waste materials have been tipped the
length of time that enforcement can take means that the offending material
will have long sgsince been covered with further filling material. Enforcement
in such cases is generally ineffectual,
16 In the late 1960s and early 1970s a growing awareness that greater
control of waste disposal processes was necessary, resulted firstly in the
Deposit of Poisonous Waste Act 1972 and in 1974 the Control of Pollution Act
giving, in England the County Councils and the Greater London Council the duty
to licence waste disposal operations. The Act's Site Licensing provisions
apply to "controlled" wastes which are defined as "household, industrial and
commercial waste' but the Secretary of State has the power to issue
regulations to prescribe other categories of waste, Regulations issued in
1976 expanded the definition of industrial waste to include, lnter alia,
construction and demolition building waste. -

17 The primary aim of site licensing is to ensure that waste disposal 1is
carried out with no unacceptable risk to the environment, and to public
health, safety and amenity. Conditions can be imposed by Waste Dispoal
Authorities relating to a wide variety of aspects such as the duration of the
licence and the kinds and quantities of waste to be disposed. of and the

-methods ¢f its depesit, It is e prerequisite for the issue ¢of a2 waste

disposal site licence that there is valid planning permission for the
operations which are the subject of the site licence applications. ' It is
nevertheless difficult 'under licencing arrangements teo decide tc what extent,
if any, putrescible material e.g. wood and paper in industrial and commercial
waste shall be restricted, and having licenced a site with conditiomns to this
effect to monitor activity sufficiently closely to ensure that no
contraventions occur,

+ -

18 The major differences bétyeen the two systems of control are that & site
licence is normally issued to the operator responsible for the disposal

‘operations and cannot change hands without the consent of the waste disposail

authority: it relates to a specific site (as does a planning permission) but
there is the difference that the planning permission 'runs with the land"
whereas the site licence is current only until the waste disposal operations
are completed and enures only for the benefit of the site operator. Therefore
enforcement of a site licence can only be effective while the site is still
being used for disposal and while the licence is still valid.

19 This is a very unsatisfactory situation as the consequences of tipping
incorrect types of material may not become apparent for perhaps years after
tipping has bcen cowpleted. This is especially so when gas is being generated
from a landfill when the effects may continue for years, making effective -
restoration lmpossible. Enforcement wmuy be possible under planning powers
because the planning permission runs with the land but enforcement action can
only be taken within four years from the date of any breach becoming known to

the Mineral Planning Authority. The enforcement of planning powers however

may not put the burden of responsibility at the door of the guilty operator.

~

5. 385/3579%/VA(3)




Conclusion U e S e L

20  The Town and Country Planning (Minerals) Act (1981) gives the Mineral
Planning Authority powers to impose a 5 year after-care requirement, where -
former mineral working land 1s to be restored for agricultural, forestry or
amenity after-uses., This is a recognition of the fact that the refilling of a
wineral excavation and the replacement of the soil cover does not leave the
reciaimed land in a proper state for the planned after-usc. Part of une
stabilizing process will obviously relate to changing conditions in the
back-£fill., It could be argued that site licence control should also continue
for a lengthy period after the completion of the tipping operations, whether
these are in excavations or surface tipping on virgin land. It could also be
argued that the thicker the layer of deposit the longer the period of site
licence control should last. For this to be effective the site licence would
need to be made to relate to the land rather than a particular operation.

21 Legislative changes would be necessary to the Control of Pollution Act if
enforcement action under the Control of Pollution Act powers is to be made
possible to remedy the longer term problems at tipping sites, such as
continued leaching of polluted ground water and methane generation. It is
necessary that the Waste Disposal Authority should have powers to require
longer term remedial and palliative measures to be taken. These are the sorts
of matters which the Control of Pollution site licensing system was set up to
control and there should be provisions to extend the period of time during
which enforcement action can be taken.

22  There are inevitable problems in the wonitoring and enforcement of
planning and site licence conditions designed to prevent or minimize wethane
generation problems. Even if a Clerk of Works were to be stationed full time
at land fill sites it would still not be possible to guarantee that "inert'
waste brought onto the site as back fill did not contain organic or
putrescible material. It is however important that site operators should be
left in no doubt of rhe nead for stricter control of the loads of waste
material accepted at their sites. It is even more important that
consideration should be given by the Department of the Enviroamant te the naed
to amend the Control of Pollution Act powers so that enforcement sccion can be
taken within an adequate pericd arfter the completion of the filling 4
operation. To this end it may be necessary for the site licence to relate to.
a site rather than to & particular site operation. ca P ;

23 'This repert is submxttcd for the information of the Committee. The
problems of Control of Pollution Act powers of enforcement and other problems
vis-2a-vis planning powers have not been explained in detail. The Committee
might wish to have a further comprehensive report cn this subject which is
likely to be of growing importance in the future. :

s




APPENDIX 1 Lo e A :
With modern safeguards the landfill of waste is an economical and reliable
method of reclaiming mineral excavations. The reclaimed land can be brought
into community use as, for example, -playing fields or agricultural land.
However, if the waste deposited contains a propertiou of organic wmacter
additional problems have to be overcome before satisfactory restoration can be
achieved, Organic matter is deccmposed by bacteria in the presence of oxygen
to produce eventually carbon dioxide gas and water. However, in the
predominantly anaerobic conditions within a landfill the major final
decomposition product is methane gas. The decomposition processes are ccumplex
and many intermediste products are produced en route to the formation of
landfill gas which is mainly a mixture of methane and carbon dioxide but with
small amounts of many other components.

Given certain geological conditions (e.g. peimeable strata and a high water
table) rainwater percolating through a landfill can transport (leach) material
from the landfill through surrounding strata and pollute groundwater and/or
surface water. Pollution will occur if the leachate reaches the groundwater
table and in areas where the water table is near the base of the landfill the
only way to prevent this is by lining the site and capping it with an
impermesble material (usually clay but plastic membrances have been used in
varlous parts‘of the country and the GLC will soon begin depositing household
vaste in a site lined with an impermeable plastic membrance at Coney Hill).

If the water table level is many metres below the base of the site the
leachate can be attenuated (weakened) by natural processes as it moves through
the unsaturated layer towards the water table and pollution can be prevented
in this manner. However, within the GLC area the watzr table is high in the
minersl extraction aress and the c¢lay cell technique must be uwsed. -For this
reason the Water Authorities will often insist on a clay lining to landfill
sites to protect water resources from the risk of pollution by leachate. This
encapsulation of the waste would not of course be necessary if it could be
guaranteed that it was non~hazardous and contazined no crganic matter.

The 'inert' waste used to fill mineral extractions has often officially
contained proportions of paper, wood shavings etc., which can be decomposed
slowly to form methane gas and other polluting decomposition products. This
confusion ovar the term 'inert' has arisen because within the waste disposal
industry it has come to mean waste of a non-hazardous nature with no
putrescible content rather than being strictly defined as a waste that is
con-reactive and therefore caunot be decoumposed. Paper, cardboard, sawdust,
wood etc. are certainly not inert in the true sense of the word. It is likely
that methane produced from go called inert waste has contributed in the past
to problems related to restoring land to agricultural use although until
recently the fact has gone largely unrecognised.

It has come to be acceptcd that the total exclusion of organic waste from a
site supposecd to be receiving only inert waste cannot be achieved even with
close control of the operaticn and, in these circumstances, the Water

.Authorities have asked for the cla/ cell system as an extra safeguard to

prfevent water pollution. Waste Disposal Operators, faced with increased costs
6f constructing the cells, attempt to offset these costs by sceking permission
to deposit a wider variety of wastes. These wastes will often contain a
significant percentage of orpanic matter but relfusal to allow deposit is
difficult since the waste is to be euncapsulated in clay celis but of course

thelr use will substantially iucrease the quantity of gas gencrated within the

.
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cell. As previously mentioned the bacterial decomposition of organic matter
in the landfill will eventually produce a landfill gas (mainly a mixture of
methane and ccrbon dioxide) - the time taken to cowplete the decomposition
depends on many factors e.g. temperature and moisture content of the  waste,
the nature of the waste (food waste deg grades rapidly, paper much more slowly
and wood very slowly indeed), and the degree of compaction of the waste
wsithin the landfill. 1In certain conditions (e.g. low moisture content as can
occur in clay cells) the decomposition process could take many years.

Landfill gas can cause the following problems:

(i) Although methane is an odourless gas, trace components give
landfill gas a characterigstic bad odour and its emission from a
site can cause a smell nuisance,

(ii) The landfill gas will move from the landfill through permeable
strata and if its upward progress is barred by an impermeable layer
(e.g. clay) it will move laterally if possible. This can lead to
land at the site and/or land adjoining the site being effected in
one of two ways:-

(a). Methane is"a combuastible gas and at ccncentrations in
air between 5% = 15% is explosive. Its accumulation in |
the basements of buildings and in any .poorly ventilated
areas can be a hazard.

(b)  Methane woving into agricultural land tends to starve
crop roots of their oxygen supply and may in extreme

conditions cause crop failure.

In the past, where mineral excavations have been reclaimed using 'iunert' waste

-it is likely that methane has contributed teo problems of restering land te

agricultural us Restoration to playing flelds or public open space is less
peoblenatic since some grass appears less senaitive to mcthans than deaper
rooting crops but even so the pregsence of methane in the soil wmakes tree
growth difficult. It is unlikely that the clay cell technique currently in
use and whose purpose was primarily to prevent water ingress and leachate
production can prevent methane migration indefinitely and it is therefore
important that a methane venting system to atwosphere be lncorporaged inte
cell design. The design of this venting system is difficult given that the
permeability of wastes deposited may vary greatly and movement of gas in
certain directions may be iwpeded by impermecable layers thus mzking it
impossible to predict the flow pattern of the gas through the landfill. "It
must be concluded that if it 13 the intention to restore reclaimed land that
was originally Grade I agricultural land back to its original quality it will
be necessary to severely restrict the amount of organic matter deposited until
such times as the cffectiveness of methane venting in prevunt:ng m;thane
migration into the soil leyer has been proven.
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THE EFFECTS OF GASES EMITTED FROM LANDFILLS ON SOILS AND CROPS

A.K.J., HEWITT and S.G. MCRAE
Wye College (University of London), WYE
NR. ASHFORD, KENT, ENGLAND

1. INTRODUCTION

The main site being investigated is the Joint Agricultural Land
Restoration Experiment at Bush Farm, Essex, England. The Experiment, set
up by the Ready Mixed Concrete Group in 1974, demonstrates the feasibility
of restoring land back to high quality agriculture once gravel extraction
and landfilling with industrial waste has been carried out.

As the restoration at Bush Farm progressed it became evident that the
anaerobic decomposition of the refuse had led to localized contamination
of the soil by gas, consisting mainly of carbon dioxide and methane,
emanating from the landfill, The effects of this 'landfill gas' on the
soil can readily be seen in the field. The soil appears grey/greeney blue
in colour and has a2 foul odour. Crops growing in gassed soils tend to die
at the 'seedling stage' or sustain only limited growth thereby appearing
stunted when compared to the surrounding crop growing in uncontaminatved
soil.

Although the visual effects of landfill gas on plant growth have been
widely reported in the literature, there has been very little research
carried out on the mechanisms involved or on possible remedial treatments
that could be used. This project was therefore set up with the ultimate
aim of identifying some practical cost-effective measures that can be
easily implemented in the field to alleviate the stresses imposed on erops
by landfill gas.

The research involves three distinct approaches, namely: (a) site
monitoring, (b) sample analysis in the laboratory and (c¢) the use of &
controlled environment in which to grow plants in soil artificially
contaminated by gas.

2. SITE MONITORING

A major part of the research involves monitoring various physical and
chemical parameters of the root-soil environment at the Bush Farm
Experimental Site,
2.1 Use of permanent sampling probes

Permanently installed sampling probes have been designed so that the
landfill gas content of the soil profile can be measured over time. Each
probe consists of a length of stainless steel capillary tubing closed at
one end by a three-way tap for the withdrawal of gas samples, and
extending through the soil profile into a 60 ml porous ceramic diffusion
chamber in which gas equilibrates with the surrounding soil. A
thermocouple wire probe is fitted alongside the capillary tubing for
temperature readings.

Gas samples are withdrawn from the probe by means of greased glass
syringes, and brought back to the laboratory for gas chromatographic
analysis,
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Soil water content is being measured using a neutron probe and access
tubes.

72 gas-temperature probes have been installed at Bush Farm together
with 15 neutron probe access tubes, The probes have been laid out on a
random stratified basis with transects, consisting of six probes at 30 ecm
depth and six probes at 75 cm depth, running across six bare patches.

Menitoring at Bush Farm was started in May 1984 and was initially
carried out every two weeks, but is now being undertaken on a monthly
basis.

2.2 Gas_survey

A rapid, extensive soil gas survey was carried out in August 1985 to
supplement the data obtained from the permanent gas sampling probes. The
survey is to be repeated periodically throughout the 1985-86 growing
season. The survey involves harvesting vegetation and the abstraction of

gas samples by means of a temporary gas probe, at various sample points
across the site.

2.3 Results
1. Methane values have reached as high as 91% at 75 cm depth.
2. Carbon dioxide values have reached as high as 42% at 75cm depth.
3. Oxygen concentrations frequently drop to 0% at depths of 30cm and 75
cm.
4, Ethylene values have exceeded 30 ppm in many probes.
5. The ratio of carbon dioxide to methane at Bush Farm seems to be higher
in gassed soil overlying younger refuse. Here, values of carbcn
dioxide typically range between 30 and 40% throughout the year. In
contrast gassed soils overlying older refuse consist of carbon dioxide
at concentrations of between 12 and 18f. Methane values in gassed
soils during the winter months associated with younger refuse seldom
exceed 60% whereas methane values in gassed soils associated with older
refuse generally reach 75-85%. Such trends correspond with the
literature which has shown that early decomposition of refuse is
associated with high values of carbon dioxide and that methane levels
increase with time,
Interesting seasonal effects have been found to exist in relation to
the composition of the gas down the soil profile in gassed areas, In
winter the ratio of carbon dioxide to methane tends to be constant down
profile and the landfill gas is merely diluted by air ingress, as it
passes upwards. In summer however, a very different relationship
exists, and carbon dioxide increases relative to methane in shallow
depths. Thus, for example, a probe at 30 cm depth consisted of 18%
methane and 12% carbon dioxide, whereas gas in the corresponding probe
at 75 cm depth consisted of 43% methane and only 7% carbon dioxide.
Here landfill gas {5 not merely being diluted at shallow depths, the
gas is actually changing in composition., It is considered that the
methane is being oxidized to carbon dioxide as it passes upwards
through the soil profile.

7. Soil temperature differences have been found to exist between gassed

and ungassed soil. The temperature of gassed soil is generally 1 to
30C higher than ungassed soil, and it is likely that this is associted
with the oxidation of methane mentioned above.
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3. SAMPLE ANALYSIS IN THE LABORATORY
3.1 Analysis of crop growth

Hand harvesting of the wheat growing in sample plots around each set of
probes was carried out in August 1984 and August 1985, The quantifiable
measures of crop growth chosen for analysis, include the number of fertile
tillers, the number of grains per ear and the one thousand grain weight.
The results of these measures for each sample plot have been correlated
with the appropriate gas and temperature readings obtained fom the probes.
3.2 Mineral analysis of vegetation and soils

It has peen shown from the gas monitoring shown above, that the roots
of plants growing in soils contaminated by landfill gas, suffer from a
iack of oxygen. This condition, also found in waterlogged soils, disrupts
many of the physiological processes taking place within the plant
including the uptake of minerals.

Mineral analysis of the crop and soils is therefore being carried out
to determine whether plants growing in gas contaminated soils do in fact
suffer from impaired mineral uptake and whether this takes the form of
nutrient deficiency or metal toxicity.

4, THE USE OF A CONTROLLED ENVIRONMENT IN WHICH TO GROW PLANTS IN SOIL
ARTIFICALLY CONTAMINATED BY GAS
This aspect of the research involves experimental work carried out in a
controlled environment (growth room) in which plants are grown in soil
artificially contaminated by gas. Variables are held constant so that the
effect on plant growth, of systematically varying incdividual parameters,
can be distinguished and measured.
Experiments have been designed to study the following aspects:
1. The effect on crop growth of different concentrations and combinations
of nitrogen, methane, oxygen, carbon dioxide and ethylene within the
soii.
The effect of various gases on plants at different stages of
development .
3. The tolerance of different crops to landfill gas.
4. Remedial treatments such as liming and fertilization.

n

REFERENCES

1. Anon: Joint Agricultural Land Restoration Experiments, Progress Report
No, 2 1977-1981 for Bush Farm, Upminster, Essex. DOE, MAFF, SAGA,
1982,

2. Dowdell RJ, Smith KA, Crees R and Restall, SWF: Field Studies of
Ethylene in the Soil Atmosphere ~ Equipment and Preliminary Results.
Soil. Biol. Biochem 4, 325~331, 1972.

3. Grable AR: Soil Aeration and Plant Growth. Adv. Agron. 18, 57-106,

4, Hoeks J: Changes in Composition of Scil Air Near Leaks in Natural Gas
Mains. Soil Science, 113, 46-54, 1972,

5. Hook DD and Crawford RMM (eds): Plant Life in Anaerobic Enviroments,
Ann Arbor Science, Ann Arbor, 1978.

6. Pankhurst ES: 1The Effects of Natural Gas on Trees and Other
Vegetation. Welsh Soil Discussion Group Report No. 14, 116-130, 1973.

7. Ponnamperuma FN: The Chemistry of Submerged Soils., Adv, Agron. 24,
29-96, 1972.

8. Tackett JL: Theory and Application of Gas Chromatography in Soil
heration Research. Proc, Soil Seci. Soc. Am. 32, 2u46-350, 1968,







g

h
s
"
"
h
.
N

JOINT AGRICULTURAL LAND RESTORATION EXPERIMENTS

PROGRESS REPORT No. 2 (1977 to 1982)
FOR

BUSH FARM, UPMINSTER, ESSEX.

This work, forming part of the Joint Agricultural Restoration Experiments, is reported with the assistance
of a research contract from the Department of the Environment. The views expressed in the report are
those of the Bush Farm Working Party. Copyright is reserved and no part of the report may be reproduced
without the prior permission of the Sand and Gravel Association.

Reproduc;ion from Ordnance Survey Maps with the sanction of the Controller of Her Majesty’s Stationery
Office.

(C) SAGA . December 1982




APPENDIX B

REVISED CODE OF PRACTICE

o = A mpmd mm e w® am® % ™ B L -




REVISED CODE OF PRACTICE

INTRODUCTION

1.

The Bush Farm Working Party recognised the need to lay down criteria to assist the Site Supervisor in carrying
out his site duties. A Code of Practice was therefore produced at the outset, to serve as a guide to the correct
implementation of the Experiment programme and to narrow the area of doubt where matters of judgement
were involved and immediate decisions were required,

The principle aim of the Bush Farm Experiment is to investigate the feasibility of restoring iand back to a high
standard of agricultural quality after gravel extraction under viable, commercial conditions and without
unnecessary loss of agricultural production in the process. As set out in Appendix F of Progress Report No. 1
(February 1978}, the Code of Practice represented the Working Party’s initial recommendations on the best
means of achieving this aim.

Inevitably, as site works progressed, the Cnde was amended in the light of experience and deveioped in response
to the need for additional guidance on specific matters.

in this Progress Report No. 2 the original Code is produced, with amendments and additions of substance
shown in italics. On page 42 of this Appendix, a Commentary summarises the reasons for the main changes.
The effectiveness and shortcomings of the Code, as it has been applied to site operations between 19741982
are discussed in the relevant appendices. v

In a further progress report, to be published at the end of the study, a detailed Code of Practice will be
produced to represent, with the benefit of hindsight, the criteria the Working Party would have adopted at
at the outset of the Experiment. This Code will also reflect changes in legislative controls and general
improvements in restoration standards by the industry, which have occurred since the Experiment started
in 1974.

The Code of Practice is a detailed working document. It is emphasised that the Code used at Bush Farm was
designed specifically for the site and, whilst many of its provisions will have general relevance, it is not the
Working Party's intention to recommend application of the detailed set of guidelines to any other restoration
project.

STRUCTURE OF THE CODE OF PRACTICE

7.

The Code comprises seven sections:—

SECTION | - General Notes

REINSTATEMENT OPERATIONS
SECTION Il - Instructions to Site Supervisor on soil moving operations

SECTION It - Instructions to Site Supervisor on filling operations

POST REINSTATEMENT OPERATIONS (AFTER CARE)

SECTION IV — Initial Management of Reinstated Soil

SECTION V — Land Drainage

SECTION VI - Deep Cultivations

SECTION VII -~ Cropping and Medium/Long Term Agricuitural Management.
ANNEX 1 — . Soil Movements : General Precautions

ANNEX 2 - A Discussion of the Need for Restorative Cropping.
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SYNOPSIS

10.

1.

12

13.

: {iv) General instructions on the day to day operations.

SECTION | sets out how the Code is to be administered and

SECTION il deals with the supervision of soil movements under three main headings:—

(Y  General precautions for soil moving,
{ii) Soil movement by earthscrapers including criteria to prevent working in unsuitable conditions, and

(iii) Soil movement by loader and dumper which was used to reinstate the First and Third Quarters of the
Experiment.

SECTION 111 deals with the filling operations and contains:—

(i) A list of permitted wastes,
{ii) General instructions on site layout and preparation,

{iii) Details of the methods of filling to be employed on each half of the Experiment, and

SECTION 1V discusses the general precautions to be taken when managing reinstated soils. The aim of this
management is to improve the soil condition by instituting an appropriate soil management and cropping
programme.

SECTION V deals with the need for artificial drainage and the timing of its installation. for the alternative
reinstatement methods employed.

SECTION V| assesses the need for deep cultivation where soils have been reinstated by earthscraper.

SECTION V1| gives guidance for the agricultural management and cropping of the reinstated land during
the after care period.
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14.

18.

16.

17.

SECTION | — GENERAL NOTES

Responsibility for thé success of the Experiment rests with the Joint Working Party, which has appointed a
Technical Sub-Committee with membership as listed in Appendix A page 23.

Any member of the Sub-Committee may request the Site Supervisor to stop or modify any action on site
which is causing serious concern and where immediate remedial action is necessary to avoid serious damage
to the project. Any such occurrence or when difficulties are encountered must be reported immediately
to the Chairman of the Technical Sub-Committee or to the General Manager of the St. Albans Sand and
Gravel Company Limited.

Most of the processes of the Experiment are part of an integrated programme. The decisions affecting these
may be difficult to reverse. it is, therefore, the collective responsibility of the Technical Sub-Committee
guiding the Experiment to ensure, as far as possible, that the main responsibility for decisions affecting
different processes is vested with those members best suited to deal with that process, However, it may be
possible to delegate such responsibilities to assistants, or to the supervisor on site.

The aim of this Code of Practice is to provide a guide to the correct implementation of the experimental
programme and to narrow the area of doubt on matters of judgement.
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SECTION Il — INSTRUCTIONS TO SITE SUPERVISOR ON SOIL MOVEMENT

GENERAL PRECAUTIONS (1)

18.

18.

20.

Vehicles concerned with soil movement and tipping will confine themselves strictly to the land prescribed.
No vehicles other than for purposes of agriculture will go onto adjoining fields, unworked margins etc.

All machines concerned with bulk movement of soil must keep strictly to the stripping area of the immediate
contract or clearly defined routes for transport between field and spoil heap or for access. No running must
take place over any other land.

Topsoil and subsoil will be handled and stored separately.

SOIL MOVEMENT BY EARTHSCRAPERS

Loading from Fields

21,

Soil should be removed at the maximum depth or layer which operating conditions for the machine will aliow,
i.e. steady forward traction without excessive wheel slip. Under suitably dry soil conditions, it will be normal
practice for t_e_eth to be fitted to blades or scrapers in order to produce a shatter of the soil.

Movement of Machines to and from Stripping and Placement Areas

22.

23.

Movement of all machines and especially loaded scrapers should svoid tracking on undisturbed or reinstated
land. Where-tracking must unavoidably cross agricultural land, it is preferable to run on the topsoil rather
than subsoil, as damage to the former can be remedied more eassily than damage to the subsoil.

To reduce damaging traffic to the minimum for each category of soil, i.e. topsoil- or subsoil, stripping must
start at the nearest point to the entrance. and exit for scrapers and progress to the farthest point.
Soil replacement should commence at the farthest point and work towards the entrance point.

Soil Placement on Storage Site

24,

25,

26.

Where possible, storage piles are to be short and wide, rather than long and narrow, in order to minimise
repeated running over the soil,

Soil is to be deposited in the thickest layers which will still allow steady forward traction, to avoid subjecting
every layer of the heap to severe surface compaction.

Completed soil heaps are to be slightly domed to avoid the occurrence of standing wéter on the soll.

Soil Removal from Storage Site

27.

Operati[ms will depend on the access to and shape of the storage heap. As under normal practise, machines
should remove soil from the heap while tracking down a slope in order to reduce the draft requirements.

Soil Reinstatement

28.

Soil reinstatement operations should be carried out with the aim of minimising the passage of wheels over
previously reinstated soils, and in particular the passage of loaded scraper wheels. Soil replacement should be
carried out on a strip basis across the area, working towards the entrance point, so that tracking on reinstated
soil is largely avoided. Subsoil should be laid to 0.9m depth, and topsail to 0.3m depth. Actual operations
will depend on soil conditions, but the following principles should be observed:—

(i)  Reinstaternent strips should be about 10 metres wide.

(ii)  Earthscrapers should approach the reinstatement point on the fill surface, and the soil should
be discharged as the machine moves onto the previously reinstated soils, As soon as the earthscraper is
empty, the machine should tum off the subsoil onto the fill surface to retumn to the stripping point.

(iii)  Levelling and grading of the subsoil before topsoil placement will depend on the condition of the subsoil.
Where levelling is not required, topsoil should be placed as each 30—40m of subsoil is completed,
Where levelling is required, each subsoil strip should be completed and the subsoil levelled by
earthscraper. Laying of topsoil on the subsoil strip should then proceed by laying topsoil nearest the
approach point. Further topsoil should be laid by approaching the reinstatement area on the topsoil
surface. .

(1) See also Annex 1 27




Criteria to Prevent Working in Unsuitable Conditions

Genaeral

29,

30.

Occasions will arise when earthscrapers could effectively operate but protection of soil structure demands
that soil must not be moved.

Rainfall will immediately cause machines to damage the structure of exposed soil. Under conditions
of continued working and only light rainfall, the points of soil removal and deposition may not have time to
become wet. Substantial rainfall will soon wet the soil surface so much that earthscrapers must stop work, on
grounds of both machine operation and damage to the soil.

Soit Stripping and Direct Reinstatement

31.

Soil stripping and direct reinstatement will be subject to the following conditions, which will apply to all
undisturbed soil in the field to be used uitimately for reinstatement as agricultural soil:~—

(i Soil operations may only commence upon the approval of the company’s advisors once soil conditions
have been assessed.

(ii) No soil operations will take place during rain or in the presence of standing water.

(iii) Soil moving operations should normally only take place between the months of May and October and
during this period the rainfall criteria set out in Table B1 should be observed. Rainfall must be read
twice daily before and after work at 07.30 and 18.00 hours by means of a rain gauge set up on site. The
gauge is to be emptied after each reading. Readings are to be recorded even if there is no working.

Rainfall For reading taken at For reading taken at
Amount 07.30 hours 18.00 hours
{mm)
0- 1 May be ignored May be ignored
1i1- 3 Soil operations may commence May be ignored
at midday
3.1 —_AS Soil operations may commence Soil operations may commence
~ next day midday next day
51—~ 75 Soil operations may commence Soil operations may commence
midday next day day after next
~-7.6-10 Soil operations may commence Soil operations may commence
after 48 hours after 48 hours
10.1 or more Soil operations may commence Soil operations may commence
after 3 days after 3 days

TABLE B1 : Rainfall Criteria : Soil Stripping and Direct Reinstatement by Earthscraper

(iv) If rainfall during soil operations is in excess of 1.5mm operations must be suspended for that day.

(v} If the drying period determined from the rainfall readings taken at 07.30 and 18.00 hours each day
is interrupted by further rainfall, then for each additional 56mm of rainfall (or part therefore} per 12
hours (amounts less that 1mm may be ignored), 12 hours drying time is to be added to the original
drying time, ‘

(vi) Continued rain will percolate into and wet the subsoil, causing it to become soft and plastic. Vehicle
wheels will squeeze and compact the soil and damage its structure. in these circumstances, all soil
movements must stop. The time at which stopping is necessary will obviously be earlier on clay soils
than on free draining soils.

(vii) Work may also have to be stopped if soil is uncovered which is found to be stilli too wet. Temporary
transfer of earthscraper to other areas while the wet layers dry out may allow work to continue without
serious interruptions. )
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Reinstatement from Storage Heaps

32. The reinstatement of filled land using soils from storage heaps will be subject to the following conditions:—

(i) A limited ares of the storage heap should be exposed at one time so that any rainfall during
reinstatement woark will affect only a very small proportion of the total volume of soil to be moved,

(i)  The rainfall criteria set out in Table B2 below shall be used when moving soils from storage heaps and

reinstating them on ﬁlleq lend, These criteria apply to the period May to October only.

Amount of . Amount of .
Rainfall For reading taken at Rainfall For reading taken at
mm 07.00 hours mm 18.00 hours
0-3 May be ignored 0-5 May be ignored
3.1-7 Soil operations may 51-10 Soil operations may
- commence at midday commence midday of
next day
>7 Soil operations may >10 Soil operations may
_ commence next day commence the day after
next

TABLE B2 : Rainfall Criteria : Soil Reinstatement from Storage Heaps using Earthscraper

{iii} If rainfall during soil operations is in excess of 3.0mm, operations must be suspended for that day.

Restarting Work

33. Restarting work after a temporary suspension due to rain will normally depend on dryin§ of the soil from the
surface, unless the rain was so heavy and prolonged as to wet the soil through the entire profile. If the drying
period determined from the rainfall readings taken at 07.30 and 18.00 hours each day is interrupted by

further rainfall, then the additional drying time shown in Table B3 beiow should be added on.

Additional Extra Hours
Rainfall Maximum Rainfall
Soil Movement Type Amount (mm) To Be Aqud Amounts Which
To Original
Or Part Drying Time May Be Ignored
Thereof ying 1
Soil stripping and 15mm
direct reinstatement per 12 hours 12 hours Tmm
Soil reinstatement 10mm
from storage heaps per 12 hours 12 hours 3mm

TABLE B3 : Additional Drying Time to be Added before Starting Work if Dry Period
is Interrupted by Further Rainfall
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SOIL MOVEMENT BY LOADER AND DUMPER

Loading From Storage Heap gnd Undisturbed Ground

34, Loading of dump trucks may be carried out using either tracked or wheeled loaders, or a tracked back-acting
shovel. In order to avoid compaction of the soil, tracked or wheeled loaders and dump trucks must operate
only on the gravel and fill surface. In some circumstances a tracked loader may operate on the subsoil surface
or on the storage heap. ~

Movement of Machines To and From Stripping and Placement Areas

35. At no time should dump trucks travel over reinstated soil and, in cases where soil transportation unavoidably
involves crossing undisturbed or previously restored land, running is to be concentrated on clearly defined
tracks.

Soil Reinstatement

36. Soil reinstatement by the loader and dumper method shall be subject to the following conditions:—

(i)

i)

(iid)

{iv)
v)

{vi)

Where gas generation from the fill is not anticipated (for example, where only non biodegradable
materials have been used), prior to the reinstatement of each subsoil strip, the fill surface to be covered
by-that strip is to be scarified to a depth of about 150mm with a spacing between tines of 200—300mm.
As far as possible, dump trucks are to avoid compaction of the scarified section of the fill surface.

Reinstatement will proceed by laying a strip of subsoil to the required depth along the border of the
area to be reinstated, Dump trucks shall tip subsoil loads in a line such that a back-acter, working from
the fill surface, can easily level the heaps. The width of the strip shall be dictated by the reach of the
back-acter.

Upon completion of the subsoil strip, topsoil will be reinstated over the subsoil. Topsoil will be tipped
alongside the subsoil strip and be lifted and spread over the subsoil, to the required depth, This
operation must not involve repeated running over the topsoil or subsoil by loaders. However, static
operation by a tracked back-acter from the soil surface, if this gives an increased speed of working as
compared to working from the fill surface, is permitted.

Soil reinstatement will progress on this strip system. The next subsoil strip will not be placed until the
preceding strip has received topsoil.

After reinstatement of a suitably large area, final levelling as necessary must be carried out using a light
tracked dozer. The number of passes necessary to obtain an even surface should be kept to a minimum.

In order to achieve a minimum settled depth of 1.2m, the depth of soil at the time of reinstatement will
depend on the texture and consistency of the soil. Hard lumpy clay soils will settle more than loose,
sandy soils. As a guide, the following depths of subsoil and topsoil are to be reinstated.

Subsoil 0.9-1.0m

Topsoil 0.3m

So long as the fill surface (prior to soil reinstaternent) is at the correct level, soil depths should be checked
frequently by the operator, by placing a measure against the reinstated soil profile.

Criteria for Prevention of Work under Unsuitable Conditions

General

37. Soil movement by the loader and dumper method has the potential of causing less compaction to the soil, as
it does not involve heavy wheel loads passing over the soil, However, the soil is still liable to compaction by
the various operations, and work must be suspended when the soil is in an unsuitable condition.

30




Soil Stripping end Diract Reinstatement

38.

Soil stripping and direct reinstatement by dumper and loader will be subject to the following conditions:—

(i)  Soil operations may only commence upon the approval of the company’s advisors once soil conditions

have been assessed.

{ii) No soil operations will take place during rain or in the presence of standing water.

Soil moving operations should normally only take place between the months of May and October,
and during this period the rainfall criteria set out in Table B4 should be observed. Rainfall must be read
twice daily before and after work at 07.30 and 18.00 hours by means of a rain gauge set up on site.
The gauge is to be emptied after each reading. Readings are to be recorded even if there is no working.

(iii)

Rainfall For Reading Taken Rainfall For Reading Taken
Amount at 07.30 hours Amount at 18.00 hours
0—- 2mm May be ignored 0 - 3mm May be ignored
2.1~ 4mm Soil operations may 3.1 — 6mm Soil operations may commence
commence at midday midday of the next day
4.1 — 6mm Soil operations may 6.1 — 8mm Soil operations may commence
— commence next day the day after next
6.1 — 9mm Soil operations may 8.1 —10mm Soil operations may commence
commence midday next day after 48 hours
9.1 —12mm Soil operations may 10.1mm or Soil operations may commence
commence after 48 hours more after 3 days
12.1mm or Soil operations may
more commence after 3 days
TABLE B4 . Rainfall Criteria; Soil Stripping and Direct Reinstatement by Loader and Dumper

{iv) If rainfall during soil operations is in excess of 2.0mm, operations must be suspended for that day.

Soil Reinnatement.from Storage Heaps Using the Dumper and Loader Method

39.

The removal of soils from storage for agricultural reinstatement may be carried out with less stringent
restrictions than those set out in para. 38 above. An important advantage of the loader and dumper system
is that it avoids compaction of the soil so some rainfall during soil moving operations should not affect the
standard of soil reinstatement. Soil moisture in a storage heap is not affected significantly by day to day
rainfall and the condition of the fill surface, rather than soil conditions, is likely to be the major determinant
of whether or not operations proceed. Accord/ngly, soil movements from storage to reinstatement will be
subfect to the following conditions:—

(i) Soil moving must be discontinued during heavy rain or when tracking conditions are unsuitable and
normally between November and April.

Restarting Work

40.

Restarting work after a temporary suspension due to rain will normaily depend on drying of the soil from the
surface, unless the rain was so heavy and prolonged as to wet the soil through the entire profile. In terms of
operational stoppages due to the criteria listed under table B4 if the drying period determined from the rainfall
readings taken at 07.30 and 18.00 hours each day is interrupted by further rainfall, then additional drying
time should be added on. For each additional 5mm of rainfall {or part thereof) per 12 hours (amounts less
than 1mm may be ignored), 12 hours drying time is to be added on to the original drying period.
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SECTION 11l INSTRUCTIONS TO SITE SUPERVISOR ON FILLING OPERATIONS

PERMITTED FILLING MATERIALS

41, The type of filling materials to be use2 shall be confined to the classes permitted by the Greater London
Council and as determined by the Techncal Sub-Committee as follows:~
GRADE A MATERIALS
Waste concrete ’

Cement slurry

Builders’ rubble

Hardcore

Excavated Materials (except stabilised soZ)

Fly Ash (small quantities, well dispersed}

Clinker {small quantities)

Foundry Sand (not containing cyanides or cyanogene)
Ashes (well dispersed)

Glass -~

GRADE B MATERIALS

Plastic rejects, foam, bottles and plastic coated cloth
Plastic laminated extruded vinyl

Polythene packaging, low density polythenes
Polystyrene packaging and blocks

High impact polystyrenes

Raw P.V.C. Carbon Paper -
Sawdust, sanderdust, wood offcuts and hardboard (small quantities)

Waste paper and 'cardboard {well dispersed)

Cork and rubber mixtures

Rubber tyres {cut of shredded and well dispersed)

Waste bentonite {spread through tip)

Soot and Chimney wastes (small quanitites, well dispersed)

Contents of skips (office, shop and supermarket waste)

Tins

Civic Amenities Act domestic rubbish {large and bulky objects first crushed and broken up)

SITE LAYOUT

Boundaries

42 The Experiment Site should have clearly defined boundaries, which are secured against unauthorised access
at all times (especially outside working hours) by a suitable fence.

Notices

43. A Notice Board identifying the site should be prominently displayed at or near the entrance to the site with
details of opening hours, where drivers and visitors must report and the name of the landfill manager.

Roads

44. The route to and from the site should be clearly defined by signs denoting direction to be followed and speed
limits to be observed — normally those in operation on the parent site.

Site Office
45. The site office, clearly marked, should be situated at or near the entrance to the site and be equipped with

adequate heating, lighting, furniture (including a detailed wall plan of the site), telephone, first-aid cabinet,
fire fighting equipmgnt, statutory notices, day book and visitors book.
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Stores

46, A tool locker store or compound should also be provided for hand tools, tow ropes, grease guns, lubricants,
level poles, portable lighting etc.

Car Park

47. The car parking area for staff and visitors shouid be adjacent to the entrance and clearly marked out and
signposted.

Wheel Washing

48. Arrangements should be made to utilise such wheel cleaning equipment as exists on the parent site.

SITE PREPARATION AND SUBSEQUENT CONTROL

Dewatering and Levelling

49, Before filling takes place, the excavation will be dewatered and the floor levelled by spreading the heaps of
rejected material or removing them for subsequent use as cover. Care will be taken not to breach any temporary
drainage channel constructed by the gravel extractors for the purpose of dewatering the excavation. Depth
poles and lavel indicators will then be erected as directed.

Litter Prevention

50. Mobile litter screens will be used at all times to mitigate the effects of wind and will be regularly moved and
cleared of trapped litter.

Flies and other Pests etc.

51. Regular spraying of the site with fly and other pest insecticides will be carried out in consultation with the
Local Health Authority. Any evidence of vermin, rats, rabbits etc. will be reported to above Authority for
their attention or that of a private contractor.

Reporting on Arrival

82. On arrival all drivers and other visitors must (as requested on the Notice Board) report to the site office
before proceeding onto the site, unless otherwise instructed by the Landfill Manager.

Procedure at Site ‘afﬁce

83. Visitors will sign the Visitors Book. Drivers deiivering fill materials will have their loads and documents checked
by the Landfill Manager who will enter the details in the Day Book.

Load Classification

54. Drivers will then have their load tickets endorsed classifying their loads as “A’" material, “B’" material or
“Cover’’ and be directed to the tipping area,

Arrival at Tipping Area

B5. Drivers will hand their endorsed load tickets (or separate chit) to the fill personnel who will direct them where
to unload. It is imperative that drivers comply with these instructions. No driver will tip directly over the face
of the fill uniess specifically instructed to do so by the Landfill Manager.

Safety

56. After unioading, drivers will lower bodies and secure the tailboards of their vehicles etc. before leaving the
tipping area.

Duties of Site Personnel

57. Detailed du'ties for the Fill Manager and Plant Operator will be typed or printed, mounted on mill board and
varnished and both operatives will be responsible for having them regularly accessible in office or cab.
respectively at all times.
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FILLING OPERATIONS

Commencement

58.

Filling will not commence until extraction has created a void large enough to accommodate a filling operation
of such proportion that will ensure the prompt and efficient handling of fill material and will not inhibit the
aims of the experiment. The base of the fill will never approach nearer that 9.0 metres from the working
gravel face. Thereafter, gravel extraction and filling operations will procesd simultaneously, if possible,

Rate of Fill

59.

ideally, rate of fill should equal, but not exceed, that of extraction. Small increases are acceptable if space is
available but must never be at the expense of encroaching on the 9.0 metres wide void in front of the working
gravel face.

Method (First and Second Quarters)

60.

61.

62.

Filling will be carried out in layers approximately 1.8 metres deep, as indicated by level poles, and 27 metres
wide (to match the width of extraction, unless otherwise determined). Filling will start from one side of the
excavation-and progress to the other, keeping parallel with the gravel face yet sufficiently far away, so that it
does not interfere with the extraction of minerals and risk the poliution of any water at the gravel face which
may be draining to the Company'’s reservoir.

When the first layer has been completed, subsequent layers will be placed on top, starting from the opposite
side of the site to the previous layer.

The topmost layer of fill will siope upwards (1:66 (1.5%)) to the centre as marked by level poles and descend
(1:66(1.5%)) to the other side of the excavation.

On the compietion of each topmost layer, the same method of filling will be resumed in the next 27 metres
wide strip of excavation, until the entire excavation is filled. No space will-be allowed between strips, to
ensure an integrated filling operation.

Method (Third and Fourth Quarters)

64.

65.

66.

67.

68.

Filling will be carried out in layers approximately 1.8 metres deep, as indicated by level poles. The first layer
will be placed over the entire floor of the excavated area.

When the first layer has been completed, subsequent layers will be placed in strips, each 35 metres wide,
Four strips will be possible, each comprising three layers. The second layers of strips 1, 2, 3 and 4 will be

_ laid in succession, followed by the third layer in similar sequence.

The topmost layer of fill will slope upwards (1:66(1.5%)) to the centre, as marked by level poles, and descend
(1:66(1.56%)) to the other side of the excavation.

No space will be allowed between strips, to ensure an integrated filling operation.

Two 150mm layers of clay subsoil will be placed upon the fill surface. Each layer will be compacted with a
vibrating roller in order to create a seal to prevent landfill gases diffusing into the soil horizon.

Treatment of Fill Materials (First and Second Quarters)

69.

70,

71.

72.

Lorries will be unioaded on the surface of the fill according to the classification of their loads. No lorry will
be unloaded over the fill face except on the direct instructions of the Landfill Manager.

The loads classified as “cover’” will be placed to one side for covering the flank face of the fill (that parallel
to the gravel face), the progressing face and the surface at the end of the working day.

Those ioads designated “A’* material and ‘“B’’ material will be tipped in groups in thg ratio {in cubic metres)
in which they are to be placed in the void {this information will be known by the Landfill Manager).

As soon as a grouping has been completed to the satisfaction of the Landfill Manager, the bulk materials will
be run over by the bulldozer until they are reduced to a uniform size and thoroughly mixed with “A" and “B"’
materials in the group. When this is completed to the satisfaction of the Landfill Manager, the mixed material
will be dozed into the void. ‘
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73. Large objects (such as lamp standards, concrete siabs, tree trunks etc.) wiil be extracted and laid horizontatly
in the bottom of the tip or the bottom of the intermediate layers. They will not be inciuded in the final layer.
Other material to be excluded from the final layer will be notified to the Landfill Manager,

74. All materials will be Iévelled and tip faces graded and covered at the end of each day's work.

. Treatment of fill materials {Third and Fourth Quarters)
75. Lorries will be unloade;J' in accordance with the instructions of the Landfill Manager.

76. The loads classified as “cover” will be placed to one side for covering the flank face of the fill (that parallel
to the gravel face), the progressing face and the surfsce at the end of the working day.

77. Those loads designated “A’’ materials and “B” materials will be tipped in accordance with the instructions
of the Landfill Manager. ’

78. As material is placed in the site, it will be run over repeatedly by the compactor, in order to maximise
consolidation,

79. Paragraphs 73 and 74 apply here.
GENERAL ‘INSTRUCTIONS, RECORDS & MISCELLANEOUS ITEMS
80. The follb—wing general instructions were given to the Site Supervisor to control filling operations:
(i}  No filling will take place in water, Filling will be suspended until dewatering is accomplished,
{ii) No burning of waste on site will be allowed and accidental fires will be extinguished without delay.
(iii} Totting will be at the discretion of the Operating Company but will be strictly controlled.

{iv)] No extraneous materials will be left on the filled area overnight. All tools, plant and stores will be
secured,

Day Book

81. This will'—tv)e in sheet or book form and will be a daily record in chronological order of the arrival of every
vehicle delivering fill material (including cover) to the site and will show in columns the date and time of
arrival, the number of the vehicle, the name of the carrier, the source and description of the material, and the
yardage of the load, entered in appropriate ‘“A’’ material or *’B" material and ‘’Cover” columns. There will
also be a column for cash received or accounts rendered and space for remarks.

Summary Sheet or Book

82. This will be a weekly summary based on Day Sheet/Book daily totals which, in turn, will provide monthly/

quarterly totals, Both the Day Sheet/Book and the summary will be brought up to date at the end of each
working day and be available for reference by authorised persons at all times,

Diary

83. A diary will be kept to record weather notes, ‘key’ dates and data readings referred to below.

Weather Notes

84 These will include conditions during the night before and refer in general terms to frost, snow, whether dry
or rainy, windy and, if possible, a minimum and maximum temperature.

‘Key Dates

85. The date and times of the start, suspension, re-start and finish etc. of particular operations, such as stripping,
extraction of gravel, backfilling,transferring topsoil etc.

35




EEEEBEE

Data Readings

86. Dates and times of test readings, sampling and surveys etc., together with any appropriate comment (Separate
record sheet/books will be compiled as and when required, recording details of sampling surveys, temperature
and moisture readings etc.).

Visitors Book -

87. A visitors book will be available in the site office which all visitors should sign. (A space could be reserved in
the diary for use as a visitor's record if a separate book is not thought to be necessary.).

Wall Plan

88. A large scale wall plan (1:200) of the site will be hung in the site office to show progress (weekiy)
of extraction, fill and restoration etc. it should be covered with clear plastic which will serve to protect and for
marking the necessary progress by chinagraph pencil.

Statutory Notices ~~

89. The obligatory statutory notices will be displayed on the walls of the site office, together with illustrated
posters dealing with First Aid and resuscitation for electric shock, and a list of telephone numbers for police,
fire and ambtiance. An accident book will be kept in a safe place with the offices.

First Aid

90. A wall mounted first aid box will be fixed in a prominent position within the office.

=
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91.

92,

93.

94.

POST REINSTATEMENT OPERATIONS (AFTERCARE)

SECTION IV — INITIAL MANAGEMENT OFA REINSTATED SOILS

‘GENERAL

Conventional bulk movement of soils will inevitably affect soil structure. Reinstatement of soils involving
heavy machinery rurining over successive layers compacts the soil, causing damage to soil structure and soil
drainage {see Annex |). Procedures which avoid heavy wheel loads on the soil are not likely to seriously affect
soil structure and so should be adopted. All operations should be designed to prevent damage to the soil
structures and, where damage is found, to alleviate this as quickly as possible so as to prevent accumulative
adverse effects.

In the management of reinstated soils, the aim should be to restore or improve the soil structure and so
maintain a healthy soil environment. Soil structure is the most important physical property of a soil, as it has
a direct effect on drainage, soil aeration, permeability to water, bearing strength, root penetration, crop
growth and overall soil fertility. Good soil structure is easily and rapidly destroyed by bad soil management,
e.g. by cultivation when the soil is too moist,

improvement in soil structure can be achieved by eliminating any adverse conditions. These may be, for
example, poor drainage, consolidated layers in the soil and unsuitable rotation of crops. Careful management
is therefore necessary to restore a damaged soil to a good structural condition suitable for high productivity
of crops. The use of a restorative crop, such as grass with its extensive root action, aids the re-establishment
of a good soil structure, provided any serious adverse conditions have first of all been eliminated. A ley can
increase the organic content of the soil and this is a considerable aid to maintaining satisfactory soil conditions
when the soil is brought back to arable cropping.

Cultivations, soil handling and management must be related to the soil type, as each varies in its strength and
resistance to damage. Different soil types possess differing soil structures,

MANAGEMENT

95,

In the management of restored soils, the following general conditions should be observed:—

(i)  All cultivations and vehicle movement should be avoided when the soil is wet.
(ii) Heavy wheel loads (i.e. high ground pressures) should be avoided under all soil conditions.

{iii} Where the reinstated soil is in a very loose uncompacted state, machinery with a low bearing pressure
“should be used to avoid making serious ruts in the ground.

{(iv) Drainage conditions should be assessed and, where necessary, a suitable drainage system installed as soon
as practicable, otherwise there can be rapid deterioration of the soil (See Section V).

{v) In compacted reinstated soils, deep cultivations, and where necessary subsoiling, should be carried out
to relieve compaction and assist in drainage. This must be carried out when the soil is suitably dry
{See Section VI). The operations of drainage and deep cultivations must be considered together, if
drainage is required,

{vi) After reinstatement, but prior to sowing and cultivating, a full soil analysis should be carried out to
assess the fertility level and soil condition, The analysis should include the following: pH, nutrient status
and organic matter status and, based on the results, appropriate quantities of lime and fertilizer shouid
be applied.

{vii} The necessary measures should be taken to avoid general weed infestation of the restored soils. This
may involve chemical spraying, cultivations or physical removai, according to conditions.

(viii) The soil should be cultivated and a restorative crop sown in early autumn when optimum soil conditions
are likely to occur. Over-cultivation is to be avoided. The incorporation of farmyard manure and/or
sewage sludge {(with a low content of toxic metals) into the soil prior to sowing could be beneficial to
soil structure improvement. Minimum cultivations consistent with obtaining a seedbed suitable for grass
seed establishment should be adopted.
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(ix)

{x)

Where grass is to be sown as a restorative crop, the seed mixture is to be selected according to seed bed
conditions, time of year, anticipated length of the ley and nutrient levels. Grass seed should be broadcast
at the specified rate per hectare, harrowed into the soil and rolled. In cases where the reinstated soil is
in a loose state, cage wheels should be used to avoid causing ruts,

Animal grazing should be avoided for the first year and thereafter animal grazing should be avoided
during wet soil conditions. /f employed, facilities must be available to support the animals during wet
periods.




SECTION V — LAND DRAINAGE ‘

GENERAL

96. The need for drainage should be assessed by a qualified person, and have regard to the following factors:—

{i}  soil type — generally heavy soils require drainage whereas sandy soils may not.

(it) soil conditions — a compacted reinstated soil may require drainage, whereas the same soil in an
undisturbed or loose condition may not.

(iii) gradient — steeper slopes may not need additional drainage.
{iv) nature of fill and permeability of the fill material.

{v) cepth of water table ~ drainage may be necessary to draw down the water table or prevent it from
rising into the root zone.

87. In order to take account of possible future land settlement, all pipe drains are to be installed with the maximum
practical gradient. Gradients in the order of 1:133to 1:100 (0.75—1.0%) are desirable.

98. Perforated plastic land drainage pipes should be used in preference to tile drains, as the former are likely to
provide continuity of drainage in the event of subsidence.

99. The drainage of reinstated land may be faciliated by reinstating the land with a slope, either a single slope or in
a domed profile, depending on local topography. Land gradients of 1:100 to 1:66 (1—1.5%) are adequate.

REINSTATEMENT WITH LOADER AND DUMPER

100. Where the fill surface is adequately permeable but further settlement is expected to take place in soils that will
require drainage, land drains should not be installed in the same season that the soils are reinstated. Thereafter
the timing, spacing and general specification will be on the basis of normal agricultural drainage practices.
However, where the fill surface is impermeable, it is necessary to install a drainage system in the same season
as reinstatement. :

REINSTATEMENT WITH EARTHSCRAPER

101. In soils that require drainage and when it is considered that the majority of the fill settlement has occurred,
the full drainage scheme should be installed soon after reinstatement. This could be in the autumn of the
year of reinstatement.

102. In soils that require drainage and the majority of fill settiement has not taken place, then a basic drainage
scheme should be installed in the autumn of the year of reinstatement and augmented if necessary when it
is considered that the majority of the fill settlement has occurred. The drainage specification will be dependent
on soil conditions and will be on the basis of normal agricultural drainage practice.

PROGRAMMING

103. Drainage operations must only take place when the soil is dry. Operations must be so ordered that the running
of machinery over the soil surface is minimised and, if in a standing crop, damage to the crop is minimised.

MAINTENANCE

104. A drainage system must be maintained regularly once it has been installed. All outfall ditches must
be inspected and any obstructions to flow such as weed growth or bank slippages must be removed. A biocked
outfail can result in the pipes soon becoming silted up. The line of a non-functioning drain should be inspected
to identify if it has been interrupted by settiement which if identified can be corrected by laying & new section
of pipe.
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SECTION VI — DEEP CULTIVATIONS

GENERAL

105

106.

107.

Where the subsoil is compacted and drainage is consequently impeded, deep cultivation will be required when
soil conditions are suitable for a bursting of the compacted layer(s). Deep cultivation can relieve compaction,
although it must be related to drainage of the site.

To avoid smearing and compaction of the topsoil, tracked tractors should be used for deep cultivation. To
maximise the fissuring effect in the soil, deep cultivations should be carried out when the subsoil is dry.

The depth, spacing and type of tines will depend upon soil conditions. Subsoilers, preferably with winged
tines, should be pulied just below the compacted layer so that the maximum effect can be achieved. Spacing
should be no more than one metre but, where this gives insufficient shattering of the pan, a closer spacing
may be required. The effect of the subsoiler should always be checked by digging to expose the profile
through which the subsoiler has travelled. In cases where compaction is in the upper more intense, cultivation
is beneficial.

DEEP CULTIVATIONS AND CROPPING

108.

109.

Choice of implements for loosening soil under long term grass should ensure that the ley does not sustain
serious damage. Using a conventional subsoiler, sod damage may be reduced by subsoiling when compact
layers are dry (to maximise fissuring) but the upper 100mm is moist, In addition to the subsoiler, compaction
may be relieved using a mole plough, either as such or fitted with a subsoiler blade, or specialised soil loosening
equipment.

Where the land is under arable cropping, subsoiling should be carried out, where appropriate, following harvest,
according to soil conditions.
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SECTION VII — CROPPING & MEDIUM/LONG TERM AGRICULTURAL MANAGEMENT

GENERAL

110. This section provides guidelines for the management of the reinstated land. It is assumed that the particular
conditions set out below will be continued with observance of normal agricultural practice.

GRASS CROP MANAGEMENT

111, The initial period of restorative cropping will be dependent on soil conditions as reviewed each year
by examination, Grass should be managed so as to encourage deep and extensive roots. In particular, adequate
amounts of lime and fertilizer should be applied and damage to the redeveloping soil structure should be
avoided. However, if damage occurs it should be remedied and the grass should be cut before it becomes
mature and forms seed heads, as this would reduce root vigour. Initially the grass should be cut regularly. If
necessary, deep cultivations to break up consolidated layers in the soil may be carried out when the soil is
dry. Drainage as necessary may be installed in the grass crop.

PLOUGHING AND REGRADING

112. When it is considered that either the land is ready for arable cropping or that the grass ley should be renewed,
the land may be ploughed. If there are large depressions, due to soil and/or fill settlement since reinstatement,
then topsoil should be imported before ploughing and spread in the affected areas. However, where depressions
are less than 400mm importation of soil should be avoided for a few years as any levelling operations invalve
considerable machinery movement. Successive cultivations may remove shallow depressions.

113. Generally, with reinstated soils, the initial cropping should commence with an autumn-sown crop, drilled
early, in order to optimise establishment before the onset of winter and to avoid the need to cultivate the
land when wet.in the spring.

FUTURE CROPPING

114. Where it is considered that the soil structure has not developed adequately and could stiil be damaged by
normal agricultural cropping, the ley should be continued if still in a useful productive condition; otherwise
the land should be resown to grass and the same management applied as in para. 111. Alternately, a cereal
crop could be taken before resowing the grass.

1156. Where it is considered that the land is sufficiently restored, arable or horticultural cropping may be entered
into. However, in the initial years, crops such as sugar beet or potatoes, which may involve harvesting in wet
conditions, should be avoided.

116. Depending on soil conditions, cropping in the first few years following reinstatement should be regarded as
aimed at improving the soil condition. The primary objective in crop management during this stage should
be aimed at restoration of the soil, the secondary objective being to optimise yields.




COMMENTARY ON THE AMENDMENTS TO THE CODE OF PRACTICE

GENERAL

117. Certain amendments have been made to the original Code of Practice drawn up at the beginning of the
Experiment in 1974. These amendments have arisen from the experience gained since the commencement of
the Experiment and they have been identified in this appendix in italics. The reason for the main amendments
are discussed below under reference to the paragraph number in the appendix.

SECTION Il — INSTRUCTIONS TO SITE SUPERVISOR ON SOIL MOVEMENT

Paragraph 20

118. This has been added for the sake of clarification.

Pzragraphs 22, 26, 27 and 28

119. These additional paragraphs give further details on how to reduce soil damage to a minimum when it is being
moved by earthscraper. Topsoil is generally less susceptible to damage than subsoil and compaction may be
eliminated more quickly, so where machines have to unavoidably cross agricultural fand, it is preferable to
run on topsoil. Paragraph 28 has been added to give guidance to soil reinstatement using earthscrapers.

Paragraph 31 {iii) and (v)

120. The rainfall criteria have been refined and clarified in the light of experience.

Paragraph 32

121. This section of the Code has been amended to cover the soil reinstatement operations on the Fourth Quarter
of the Experiment, where stored soils were replaced by scraper in the summer of 1981. The day to day rainfall
does not affect the moisture of the soil within a storage heap significantly because of its small surface to
volume ratio. Soil moving operations may therefore operate under iess stringent conditions than required
for direct reinstatment operations.

Paragraph 34

122. This amendment was made because in 1977 when the soils from the Third Quarter were being directly
replaced on the First Quarter a tracked loader was used for loading topsoil and subsoil as no other machine
was readily available. The loader had to operate from the subsoil surface but as this was hard and dry only
the surface layer suffered minor compaction. This was readily eradicated by the subsequent excavation and
movement of the subsoil.

Paragraph 36 (i)
123. The fill surface should only be scarified to allow the drainage of excess water out of the soil profile where the
fill is non-biodegradable. Landfill gases are likely to be generated where the fill is biodegradable, the loosening

of its surface will faciiitate the uncontrolled movement of gas into the soil profile with the consequent
detrimental effect on-the soil.

Paragraph 36 (vi)

124. It was found that soils replaced on the 1st Quarter by the loader and dumper method did not settle significantly
and, therefore, no allowance was made for soil settlement during the reinstatement of the 3rd Quarter.

Paragraph 39

125. The reason for this amendment is self evident.
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SECTION IH - FILLING OPERATIONS

Paragraphs 64—68 and 75—79

126. These paragraphs have been added to the Code to give guidance on the revised method of filling employed on

the Third and Fourth Quarters. Because the progress of filling was slow, it was possible to complete the first
layer of filling over the whole void before commencing the upper layers and thereby reduce differential
settlement. The first 2.0 metre layer raised the filled levels above the water table, so it was possible to dispense
with the continuous dewatering of the site.

127. A compactor was used to maximise the consolidation of the fill layers and as a consequence the long period
of initial settlement prior to soil replacement would no longer be required. A seal was placed over the fill to
stop landfiil gases diffusing up into the soil horizon.

128. Filling operations were completed on the Third and Fourth Quarters in Spring 1981, but it will not be possible
to assess the success of the method employed for some vears.

SECTION IV — GENERAL MANAGEMENT OF REINSTATED SOILS

Paragraph 95 (viii)

129. Soil is normally driest in Autumn and, therefore, will suffer least damage from machinery if cultivated then.

Paragraph 95 (ix)

130. It is now recommended that the seed mixture should be selected to suit the conditions.

Paragraph 95 (x)

131. This paragraph has been amended to emphasise the importance of having facilities available so that animals
may be removed from the land during wet periods. .

SECTION V — LAND DRAINAGE

Paragraphs 9799

132. These sections have been added to provide guidance on the type of drainage pipes most suitable for draining
newly reinstated soils. They also give guidance on the optimum fill surface and final surface profiles required
to permit an effective artificial drainage system to be installed, It is most important to decide at an early stage
if an artificial drainage system will be required, in order that the restoration scheme can be designed to
accommodate it. .

Paragraph 100

133. The Code has been extended to give guidance on the installation of a drainage system in soils placed over an
impermeable fill surface. This should be installed in the same season as reinstatement so as to avoid water-
logging in the replaced soils which can be very detrimental, particularly where the soils are weakly structured.
Soil structure cannot be restored while it is in a waterlogged state.

134. The installation of a permanent drainage system in the same year as reinstatement will only be successful
where filling has taken place in a way to minimise settlement and the surface gradients of the reinstated land
are adequate to permit drains within a minimum fall of 1:100 {(1%) to be installed.
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SECTION IV — DEEP CULTIVATIONS

Paragraphs 108 and 109

135. This section has been added to give guidance on the use of subsoiling implements under long term grass ley
and under cereal crops. Where soil is compact the re-establishment of natural soil structure is aided by root
action and the drying out of the subsoil layers which this induces, However, to assist the penetration of
roots, mechanical action, in the form of some type of subsoiling, may be required.

SECTION VIl — CROPPING AND AGRICULTURAL MANAGEMENT

Paragraph 112

136. Additional guidance on the treatment of surface depressions caused by settlement is given in this section of
the Code, It is suggested that such depressions should not be filled until it is evident that most of
the settlement has taken place uniess they give rise to severe cultivation problems. Premature infilling would
result in unnecessary machine movement over the soil and the disturbance of routine agricultural operations.

Paragraph 11§

137. This section has been added to recommend the use of Autumn sown crops during the period of restorative
cropping where it is decided that these would preserve and improve the soil structure. Soil conditions are
usually more suitable for cultivation during the Autumn.

Paragraph 116

138. This section has been added to emphasise that attempts to obtain crop yields or cash returns from reinstated
land during the period of restorative cropping may conflict with the objective of re-establishing a stable soil
condition during the first few years following reinstatement. For example, the cultivation of shallow rooting
market garden crops may have the potential of optimising cash returns in the short term, but will not assist
in the restoration of the soil,




139,

140.

141.

142,

143.

144.

145.

146.

147.

148.

ANNEX |
SOIL MOVEMENTS : GENERAL PRECAUTIONS

Protection of both topsoil and subsoil is vital to the future growth of crops. To retain its fertility the soil must
achieve a correct balance of mineral particles, organic matter, air spaces and biological activity.

Topsoil contains much of the soil fertility and plant nutrients and, when restored, must be capable nf producing
-a tilth into which crops can be successfully sown. It must support the crop up to maturity and through

harvesting, and remain friable enough for ploughing and cuitivations at most times of the year. However, the
topsoil, when reinstated {uniike the subsoil), remains readily accessible to cultivations and improving materials,
such as lime, fertilizer and farmvard manure, can be easily added and incorporated.

Subsoil provides some nutrients and most of the rooting space for crops, and holds most of the moisture
available to pliants. Damage to the subsoil structure can be irreparable and, because of its inaccessibility below
the topsoil, remedial treatments are few and limited in effectiveness.

Unless the soil is thoroughly dry, bulk movement is almost bound to cause damage to soil structure,

For all soif types, the amount of damage concerned will vary according to a number of factors. In general
damage to soil structure during movement will increase in relation to the foliowing factors:—

{i) fine textutéd soils containing clay and silt. Sandy free-draining soils are less subject to damage.
(ii) an increase in the moisture content of the soil.
{(iii) the direct surface compaction caused by rubber tyres, metal tracks, scraper blades, shovel actions, etc.

(iv) repetition-of the compactive effect, both in relation to the amount of surface covered and the various
levels at which compaction is applied through the soil profile. Soil is best removed or spread in substantial
layers.

(v} the shearing or kneading action on the soil. This may be caused by wheel-slip or excessive slewing,
whether by rubber tyred or tracked vehicles or when packing soil into the box of earth scrapers.

Soil movements only start when the soil is in a suitable dry condition, normally between the months of May
and October. The later in the season that any programme of soil movement starts, the greater the risk that it
may have to be stopped unfinished due to the onset of bad weather, and postponed until the foliowing year.
Moisture loss from soil storage heaps during the summer period is not sianificant so that soil reinstatement
from storage heaps may commence earlier in the summer period.

The soif will dry in the spring due to three main factors: —
(i} Drainage of excess water downwards.

(ii) Surface evaporation.

(iii) Transpiration by piants growing in the soil.

Transpirati_pn by .plants provides the main means ¢f moisture loss from the soil below the top 100mm when
the soil is below field capacity. it is therefore beneficial if the land which is to be stripped is under a crop prior
to soil stripping to dry out the soil earlier in the season.

The moisture content of the soil and its suitability for bulk movement can be assessed by field or laboratory
techniques. All assessments should be to the full depth of the soil to be moved, using a spade or soil auger,
because a dry surface layer may mask a wet subsoil.

A suitably dry soil will crumble and shatter under the action of the cutting blade and elevator movement of
the elevating earthscraper, and wheel markings will be light. Apart from the obvious wetness, deep wheel tread
markings and a polishing of the scraped surface indicate excessive soil moisture,

Prior to soil moving, either from storage or undisturbed land, ail weed growth should be sprayed to provide a

clear start for the restorative cropping. In particular, where couch grass is present, a suitable herbicide should
be used as couch is very persistent and cannot be selectively controlled in a grass sward.
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A DISCUSSION OF THE NEED FOR RESTCRATIVE CROPPING

SOIL STRUCTURE

148.

150.

Soils, in their undisturbed state, have a structure formed by the individual soil particles packing or joining
together to form clods or crumbs (peds). The size distribution and form of the peds and pore spaces, between
them determine the kind of structure. The type of soil structure (described in the field by the shape and size
of the peds), is a function of the soil type. The distinct (coarse) prismatic structure in the subsoil at Bush
Farm is typical of a sandy clay loam/clay loam. The cracks between, and pores within, the soil peds allow
retention and drainage of water, and the development of plant roots through the soil. Damage to the soil
structure limits the amount of nutrients and moisture available to the crops, which reduce potential yields.

The movement and reinstatement of soils largely destroys the natural soil structure. The soil structure must,
therefore, be redeveloped to provide drainage and maximise the volume plant roots may explore to extract
nutrients and moisture,

SOIL STRUCTURE DEVELOPMENT

151,

162.

153.

The most effective agents for the creation of structural units are plant roots. Plant roots force their way into
soil pores and then swell, making the pores larger. This causes shearing in the soil. Plant roots extract
moisture and if the soil shrinks as it ioses moisture, further cracking will occur, Soil fauna such as
earthworms, larvae of insects and ants also assist in creating channels and structural pores. The addition
of organic-matter assists in the stabilisation of soil structure. However, clay is the most important component
resisting the collapse of soil structure.

The establishment of a stable aggregation of particies in the topsoil is relatively quickly achieved due to the level
of soil organic matter, the aggregation of the soil by the crop roots, and the loosening of the soil by routine
cultivations. Structure development in the subsoil, however, is a slower process. Crop roots are not as
numerous as in the topsoil, and, with the exception of subsoiling (which may penetrate the subsoil
by 150—-200mm)}, routine cultivations do not penetrate the subsoil.

In order to assist in the penetration of a compact subsoil by crop roots, regular subsoiling should be carried
out when the soil is suitably dry. Subsoiling tends to fracture the soil, creating lumps of soil within the profile.
It is within these lumps that the structure development process must take place in order for plant roots to
utilise the soil volume to its potential. This is analagous to a situation where if the soil was considered to be
made up of broken bricks, the plant roots would quickly use up any moisture or nutrients on the surface of
the bricks if they were not able to penetrate the individual bricks to extract further moisture and nutrients.

GRASS AS A RESTORATIVE CROP

154,

in order to improve reinstated land it must be managed to enhance soil structure development. Grass
is commonty favoured as a restorative crop as it has a very extensive rooting system which enlarges with each
season of growth, Grass has the advantage that, once established, it does not require cultivations or operations
which may damage the soil when in a wet condition, However, one disadvantage of grass may be that the rate
of root development with depth is siow compared to an Autumn sown cereal crop.

MANAGEMENT OF GRASS LEY

155.

The management of grass should be aimed at encouraging root development by regular cutting or grazing
which also ensures maximum yields. Grasstand management may present problems where the reinstated land
is in an area of arable farming or in the urban fringe and the system of farming is not orientated to grass use
either by livestock grazing or conservation. In many circumstances, therefore, it may only be possible to take
one or two haycuts. Where grazing is to be considered, facilities must be available to remove the stock during
the winter period and any prolonged wet periods to avoid damage by poaching.

AUTUMN GROWN CEREALS AS A RESTORATIVE CROP

1566.

1567.

Cereals have been grown as a pioneer crop on newly reinstated land with varying degrees of success, depending
on soil type and the weather for the particular season. In general, however, there is a degree of risk invoived
under this management, in that the soil structure may collapse due to the lack of establishment of a stabilising
root system, Soils, particularly those with a low organic matter content in the topsoil and/or with an inherently
weak structure, are vulnerable to collapse in the first few years following reinstatement and therefore grass is
recommended during this period.

In situations where the objective is to restore the iand to arable cropping, once it is considered that the soil
structure, at least in the upper layers, has developed adequately, arable cropping should commence with an
Autumn sown cereal. Autumn cereals develop relatively deep rooting systems of benefit to the subsoil and do
not require cultivations or harvesting to take place at wet times of the year. Root crops or winter harvested
crops should be avoided as they generally do not provide a root system of benefit to the structure of the soil
and often require harvesting under unsuitable soil conditions.
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Introduction

This investigation was undertaken to determine the cause and
mechanisms resulting in injury and mortality of mature trees,
shrubs, and other vegetation on properties adjacent to the Berrill
and Trustrum, Sanitary Landfill Site, located in the town of
Mississauga, Ontario.

This report is concerned primarily with invgstiéations out=-
fined in Section 5 of the Research Contract Proposal submittedv
in April 1972, to the Waste Management Branch, Ontario Ministry
of the Environment.

A report on investigations outlined in Section 3 of the pro=-
posal is also submitted. Investigations outlined in Section 2
were not cémpleted and only results of preliminary analysis of
hydrogen cyanide in sémples collected by Professor J. C. Van
Loon fn April 1972, are included.

As indicated in the “Overall Summary Report”, investigations

.on various aspects of the problz=m were conducted by the Hydrology
Consultants Limited and by the Phytotoxicology Section, Air
Management Branch. Attempts were made not to duplicate these

investigations,

Objeétives

The primary objectives of the studies were: =
I) To determine whether phytotoxic substances are present in
soil on private properties adjacent to the Berrill and

Trustrum Landfill Site.




2) To identify some of the toxic compounds and evaluate their
toxicity.

3) To determine whether some of the gases as well as other
factors identified in the investigations of Hydrology

Consultants Ltd., could be directly responsible for the vegetation

damage observed on private properties adjacent to the Berrill and

Trustrum Landfill Site.
-Methods

Soil samples were obtained from the affected sites on June
|9; 1972 (Saﬁples I to 14); July.4 (Samples 15 to 18) and August
25 (Samples 19 to 24). The locations from which these samples
were obtained are shown in Fig. |. Wheﬁe possible these samples
were obtéiﬁed near the gas sampling probes of Hydrology Consultants
Ltd., on the private properties. The samples were collected in
pjastic bags at depths of 8 to I8 inches and taken to the laboratory
for analysis.

During the soil samplings it was noted that\the soil on the
érivate'properties; especially those from Halliday, Eichholz,
Fedjuchin and Ménders properties had a hard consistency, it was
layered, dark black with fluffy white inclusions, and had a foul
odor, The physical characteristics of these soils weée different
from the "normal” soils obtained in a field in the same area but
approximately 1000 feet from the landFili site.

In the laboratory a portion of each sample was used in bio=
assays to determine the effect on growth of lettuce seed. Another

portion of each sample was used for chemical analysis; primarily
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to determine the presence of phytotoxic phenolics.

Each of the soil samples were extracted with water,‘l ¢
ratio by weight, and re-extracted with ether., The ether fraction
was evaporated to dryness and re-dissolved in 100% ethanol for
use in chromatographic analyses. |

The crude aqueous extracts were concentrated to half volume
and used in the lettuce seed bioassays. In other bioa#says a
wet paste of the soil obtained from the various locations was
also used.

Chromatography, gas and paper, were used as the principal
" methods to identify the phytotoxins,

In gas chromatography, a Pye Unican series 105 FID gas chroma=
tograph was used. The analytical column was 5 ft., long 4 mm |.D.,
packed with 10% cyclohexane dimethanol succinate on 100-120 mesh
celite. The programmed temperature was set from 100°C to 235°C
at an increasing rate of 3°C per minute. The purified extracts
were injected into the column in the usual manner. The peaks
obtained for each sample were identified by comparing them fo
peak areas and retention distances of known standards run under
the same conditions.

For papér chromatography, the final alcoholic solution of the
ether fraction was spotted on Whatman 3MM paper. The papers were
deQeloped by one dimensional descending chromatography with 3
solvent systems, namefy, 2% acetic acid; l-butanol:acetic acid:
water (4:1:5,vol/vol/wol); and benzene:acetic acid:water (i25:72:3,
vol/vol/vol). After developing, the papers were examined under

short wavelength ultraviolet light, and/or with specific spray
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reagents. The various spots were identiFied‘by their Rf values,
reaction to specific spray reagents, and/or reaction under short
wavelength U.V. light. The identifications were confirmed by
compariéon with known standards treated in a similar manner.

Precise details as to the extraction procedures, gés and
paper bhromatography,_and biocassay tests are availablé on request,

Additional samples of plant materialrwere also obtained from
the various affected properties and examined in the laboratory
for possible specific infectious causal agents. Field obséhvations
were also carried out on the vegetation on the private properties

to evaluate symptoms of possible adverse effects.,
Results

Analysis of soil samples for phytotoxins.

The various soil samples, obtained from private properties
at locations indicated in Fig. |, were analysed for the presence
of phenolic type compounds; The results of the analyses are
presented in Table |I.

As is shown in Table |, the soils on private proéerties
adjacent to the Berrill and Trustrum landfill site contain up to
four times>the concentration of total phenols as compared to
normal or control soils, Of tHe compounds that were identified
at least 10 of these are known to be toxic to vegetation (7).
There were also indications that other compounds which we could
not identify were also present in these soil samples. Studies
of similar situations (3, 7, 10, 11) indicate that many different

compounds, including organic and inorganic gases as well as other
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Identification of phytotoxins in extracts
TABLE 1. of soil samples obtained from properties
adjacent to Mississauga landfill site

Compounds Sample Nos. (Halliday; 1,2,3,4,15,19)
1 2 3 4 15 - 19
1. Phenyl acetic acid 10 14 10 10 . 8
2. o-coumaric acid 50 50 50 50 25 25
3. p-hydroxybenzoic acid 75 75 50 75 50 20
4. wvanillic acid ' 30 40 20 40 | 15 - 15‘
5. p-hydroxybenzaldehyde 12 18 12 12 5 6
6. p-coumaric acid 45 45 45 30 . 20 15
7. feroulic acid | 10 10 15 8 5 10
8. t-cinnamic acid 15 15 10 15 8 5
9. 4-phenylbutyric acid 60 60 50 i 50 25 21
10. benzoic acid 3 5 8 3 C3 2
1l1. phenols (unidentified) 90 100 90 80- 65 65

Total phenols (ppm) 400 422 3€0 373 225 192

Additional unidentified o ,
phytotoxins . 6 7 . 6 5 3 ' 3

*Composite results of paper and gas chromatographic analyses. Gas chromato-
graph, Pye Unican series 105 FID, column 5 ft., 4 mm ID, packed with 10%
cyclohexane dimethanol succinate on 100-120 mesh celite; temp. programmed

100°C to 235°C, at 3°C per minute.




hard consistency, it was layered and somewhat greasy, it was

dark black with fluffy white inclusions and had a foul odor.

Lettuce seed bioassays of soils and aqueous extracts from

affected sites.

Tests were cafried out to determine whether soils from private
properties adjacent to the landfill site and aqueous extracts of
these soils were toxic to plants., Lettuce seed was used for these
tests and effect of the various soil sahples on germination and

growth of lettuce was determined. The results of some of these

_tests are presented in Table 2. It is evident that aqueous

extracts of some of the soils inhibited root growth of lettuce
seedlings. For example, the average growth of radicles in extracts
of field soil was approximately 7.5 mm after 72 hours and only
1.6 mm in extracts of soil sample S |I. Other extracts showed
varying degrees of radicle growth inhibition and some were not
inhibftory. |

In general, however, the results of these tests are not
conclusive, Thg main reason may be that the soils were disturbed
during sampling and the extracts were not of the same concentration
as might oécur in undisturbed soil. It is also possible that some
of the toxic compounds are,relativeiy unstable. The& would be
efféctive as toxic agents to plant roots only if they were produced
continuously and migrated to the private properties. The results
of Table | and 2 suggest that this occurs. It also shows that the
soils on private properties adjacent te the landfill site have a

different composition from the relatively normal soils obtained

IO~y -
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TABLE 2,

Lettuce seed bioassay using aqueous extracts

from various soil samples obtained on the dates shown

Sample and ' Growth of radicle,
location average of 10 seeds
June 19 July 4 Aug. 25
j Hailiday, Sl _ 1.62 ‘not tested not tested
; " S2 4.06 3.74 6.34
b Eichholz, S5 8.73 not tested g 7.30
% Fedjuchin, S6 5.13 : not testedA hot tested
‘ " s7 7.76 not tested not tested
. S8 4.23 6.05 7.41
Manders, S9 . 10.96 not testea not tested
" slo 15,02 7.76 7.30
‘. Duncan, S1l2 10.26 8.13 7.91
. Control (field soil) 7.76 7.81 7.35.
| Control (greenhouse soil) 7.58 7.73 7.76

Extracts, 1l:1 ratio, soil to water

Lettuce seed, "Great Lakes", incubated at 22°C for 72 hrs.



TABLE 3.

Field biocassay with tomato plants in pots

and/or carnation flower cuttings

Location ‘ Results and date of test

June 19 July 4 Aug. 25
Halliday (near sample 2 (82)) +4++ a o+ +
Deslin (near probe 46 (P46)) - - | -
.Eichholz (near S5) ++ + o -
Fedjuchin (near S6) +++I +++ +
‘Manders (near S10) ++ (+? -?)

(soil disturbed )
by bulldozer

0'Toole (near P25)' - S - -
'Gooderham (near P18) ++‘ - ' -
Duncan (near S23) +++ . ++ . +
Control (near P48) . - - ;
Control (open field, - ‘ - -

N. Sheridan Way E)

severity of epinasty; severe to mild
. respectively.

TEEE) G (HH) 5 ()

(=) = no effect

plants enclosed in plastic bags in contact with soil and
exposed for approx. 4 hrs. in the afternoon

T At iy e e ————
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(Fig. 3). The downward curvature of the leaves of the plant on
the right is an indication of the presence of ethylene or other
unsaturated hydrocarbons. The plant on the left is the control
showing normal growth. This photograph was taken at the experi-
ment site.

As indicated earlier, it is known that ethylene and other
unsaturated hydrocarbons are highly toxic to vegetation in minute
quantities (4, 5, 8, 9). Ethylene, for example, will produce a
biological response at concentration; of 0.1 ppm. As shown in
.the analyses of Hydrology Consultants Ltd. (3), ethylene readfngs
as high as 140 ppm were obtained at the affected sites. The high
ethylene levels also persisted for relétively long perfods (3).

We consider, therefore, the results presented in Table 3 to
be highly significant. It is evident that substances that produce
ethylene type damage are present in soils of properties that are
adjacent to the landfill operation. The fact thatAa positive
test coyld be obtained in less than four hours indicatés that at
times these substances are produced and migrate at relatively
high rates. The amounts of efhylene produced as indicated in
the gas analyse§ (3) would be highly toxic to vegetation in the
area. This factor alone would bring about the vegetation damage
observed on the private propertles. |

| Other symptoms of ethylene and unsaturated hydrocarbon type
of injury that were also observed on trees that were still alive
at the back of the properties adjacent to the landfill site, were,
yellowing of the leaves, dieback of the twigs and extensive root

injury.
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Other mechanisms operating in the Berrill=Trustrum land-

fill site that have adverse effects on vegetation on adjoining

R s B EE* EEF T VT

properties,

As shown in the studies of Hydrology Consultants Ltd. (3),
various gases eminate from the landfill. Because of the
parti;ular‘soil conditions in the Berrill=Trustrum landfill site
and adjacent properties (2, 3) many of these migrafe onto private
properties that surround the landfill site, This lateral migrat-

ion is especially pronounced during the winter months when the

ground surface is frozen, and during wet periods.

Of the gases that were identified (3) methane is produced in
relatively large quantities, amounts up to 59% of the soil=ai?
volume were detected on some of the propertfes adjacent to the
landfill site. Considerable amounts of ethylene, carbon dioxide,
ethane, and propane were also detected at various times. Similarly,
soil-gas samples, whfch contained methane:in concentrations above
0.5% contained at least 20 other components (3). Phytotoxic
phenol ics (Table_l) and other unidentified compounds were‘also
found at thé affected sites. Carbon monoxide, which is a by=
product of the oxidation of methane, would also occur although
no analysis were carried out to conFirm‘this. There is also the’
possibility tﬁat hydrogen cyanide and hydrogen sulphide would
also be found in these gases, Studies on this aspect, however,
were not completed. As indicated elsewhere (see "Overall Summary”)
the composition of gases eminating from the landfill resembles

the composition of natural gas. There is considerable evidence




cudi b

1
W

4 &3 Ly g b kg b k4

=

[

that natural gas is highly toxic to vegetation. Severe damage to
trees was obtained when leaks in gas lines occurred (4, 5, 9).

Regarding the phytotoxicity of the methane component of the

" gases, although the information is controversial (5, 9), it is

general ly believed that methane alone is not injurious to plants.
However, because of the intensity of methane production, it dis-
plases the oxygen and nitr;gen portion of the soil air. This
results in virtually total displacement of oxygen from the soil
for extended periods of time (3). As shown in the report of the
Hydrology Consultants Ltd. (3), the oxygen content of the soil
is at times reduced to 0.58%, nitrogen 5%, and carbon dioxide
readings were often as high as 51%. The composition of soil=air
iﬁ normal soils is in the range of 22% oxygen, 80% nitrogen and
0.5% carbondioxide. Oxygen is essential‘For normal functioning
of plant rdots‘(4, 9), therefore, absence of oxygen from the
soil-air results in root asphyxiation and finally death of trees
and shrubs. This factor alone, namely the extremely low oxygen
leveis in the soil which is maintained for relatively long periods,
would be sufficient to cause the death of the trees observed on
the private properties. |
Furthermore, the presence of methane in the soil results in
a marked increase in populations of methane~consuming bacteria
(5, 10, 11). These organisms also consume oxygen and produce
large amounts of carbon dioxide and~probably other products.
As long as methane is present in the soil all oxygen will be
consumedJ. Also, the dying popu!stions of methane=u£ilizin5

bacteria require oxygen. All these factors, as well as oxidation
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of reduced products formed during the anaerobic period, contri=
bute to the depfetion of the oxygen coﬁtent of the soil and
this low level is maintained for a long period (3). The lack
of oxygen in the soil atmosphere for relatively extended periods,
as indicated in the reports (3), is highly injurious to ﬁlant
roots especial ly of mature treeg which have root systems extend=-
ing to various depths into the soil. The more shallow rooted
vegetation.such as shrubs and some grasses would not be injured
to the same extent. But these also will be killed if the un=-
favorable conditions are mainfained.for ex%ended periods of a
week or more. As indicated in the reports (3) and our observe
ations, within a distance of approximately 50 to 75 feet from
the landfill property line the soil atmoéphere on private prop=
erties often contained no oxygen, less f;an 10% nitrogen and as
much as 88% carbon dioxide and methane combined, as well as the
highly toxic, ethylene. It is highly doubtful that érees could
survive with their roots in such a soil atmosphere or in the
presence of high concentrations of toxic gases such as ethylene.
The observations show that many of the trees did not survive
and there was né evidence that plant pathogenic organisms were
involved (6). The evidence points to the landfill as being the

direct cause of vegetation mortality.




Discussion and Conclusions

It is concluded that the tree mortality and other vegetation

damage evident on the private properties adjacent to the Berrill
and Trustrum landfill site is directly due to the caleterious
factors emitting from the above mentioned landfill operation,
We believe that this conclusion is adequately suppocrted by the
present investigation and the experimental evidence presented
in the reports of the Hydrology Consultants Lfd. (3), Bird and
Hale (2), and the Phytotoxicology Section (6). |

This evidence is summarized briefly, The biodynamics of the-
Berrill and Trustrum landfill operation involves the long term
decomposition of the organic portion of ;he garbage. This results
in the production of various gases including, methane, carbon
dioxide, ethylene, phytotoxic phenolics, and many cther un-

identified substances (3). Because of the particular soil

conditions in the landfill site and adjacent private properties

(2, 3), there appears to be considerable lateral migration of

‘Jf these substance;-onto the private properties. The migration is
- especially heavy during the winter and spring pericds when the
. surface of the soil is frozen or wet and migration of the gases

to the surface of the soil is hindered. The landfi il produced

gases as they migrate, displace the oxygen and nitrogen in the
L:i soil atmosphere and around plant ;oots. This resulzs in virtually
g total absence of oxygen from the soil atmosphere and also a
. marked increase in the carbon dioxide concentratiorn. This resqlts
i:i‘ in the creation qF soil conditions that are highly wunfavorable
-§
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system, with proper barriers, at the periphery of the landfill

operation. Such a venting system and barrier should be of

sufficient efficiency so that it can intercept and vent the

gases at all times, especially during periods of peak production

and during periods when the ground surface is sealed by frost or

rain. - The venting system as suggested gy the Hydrology Consultants

Ltd. (3) would probably fulfill these requirements.

Summary

3.

5.

It is concluded that the tree mortality and other vegetation
damage evident on the private properties adjacent to the
Berrill and Trustrum landfill site is directly due to the
deleterious factors emanating from the above mentioned land-
fill operation.

The main causal factor responsible for the death of mature
trees on the private properties is root asphyxiation brought
about by the absence oF oxygen in the root zone,

The absence of oxygen in the soil atmosphere is the direct
result of oxygen displacement by lateral migration of the
landfill produced gases and by microbial oxidation of methane.
Other mechanisms including presence of ethylene and phyto-
toxic phenolics at the affected sites aggravate the plant
mortal ity problem,

An adequate venting system with proper barriers at the
periphery of the landfill operation, to intercept and vent
thec. substances, may eventu.ll!y remedy the problem end

prevent future plant mortality.
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