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50.9%), while townships in counties traditionally rich in livestock showed the
most growth (e.g., Grey in Huron County, 64%). Appendix 4-7 provides detailed
data of the amounts of nitrogen, phosphorus, and potassium excreted in manure
in all counties and municipalities across Ontario.

Map 4-10 shows the amount of tillable land by county/municipality for the
southern portion of Ontario, as reported in the 1996 census data. Tillable land
is defined as land in crops and tame or seeded pasture. Notice that Huron,
Lambton, Middlesex, and Kent Counties have greater amounts of tillable land.

Table 4-6 Nitrogen, Phosphorus, and Potassium Excreted in Manure in
1986 and 1996, at the Township Level (in thousand kg/yr)

Area 1986 N 1986 P 1986 K 1996N 1996 P 1996 K 9% Change in N
thousand kg/yr

Niagara

West Lincoln 1599 868 1131 1402 732 954 -12%

Wainfleet 372 204 303 346 170 260 -7%

Oxford

Zorra 1975 995 1904 1894 947 1642 -4%

East Zorra -Tavistock 1242 633 1095 1308 666 1063 500

Wellington

Maryborough 1227 601 1019 1374 702 1064 12%

Peel 1973 995 1583 1998 993 1733 1%

Perth

Ellice 849 436 667 1031 537 672 22%

Elma 1484 762 1236 1385 692 1181 -1%

Huron

Grey 791 401 720 1297 665 959 64%

Howick 997 498 955 1115 554 1038 12%

Bruce

Carrick 888 432 951 820 396 903 -8%

Elderslie 738 353 847 833 397 974 13%

Source: Canada, Statistics Canada, Agriculture, 1997.
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Table 4-7 summarizes the information presented in the preceding sections. It
highlights, in particular, the fact that the Southern and Western regions of
Ontario have the majority of the total provincial livestock units (71%) and
also two-thirds of the total Ontario tillable land (69%).

One way to put Ontario’s livestock industry into perspective is to compare livestock
densities (livestock numbers per tillable hectare, 1 hectare (ha) = 2.47 acres) with

Map 4-10 Total Tillable Land by County/Municipality, 1996
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Table 4-7 Livestock Farms and Manure Production by Region
Number of Manure Tillable Land
Livestock Livestock Units  Production % of Total (million
Ontario Region Farms (000s) (billion L/yr) Livestock Units hectares)
Southern 5329 684 8.1 27% 1.39
Western 11,910 1121 13.8 44% 128
Central 4,761 293 33 11% 0.47
Eastern 5,576 373 4.6 14% 0.57
Northern 1,309 95 1.1 4% 0.18
Total Ontario 28,885 2,568 309 100% 3.89

Source: Canada, Statistics Canada, Agriculture, 1997,
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other jurisdictions, e.g., Denmark. Denmark is viewed as a strong competitor in
the international pork market yet maintains a strong environmental conscience.
It has 2.7 million tillable hectares (about 69% that of Ontario) but has a swine
density five times larger than in Ontario, a beef density about the same, and a
poultry density about 70%. Overall, Ontario’s livestock densities in head per
tillable hectare are: swine — 0.7; cattle — 0.6; and poultry — 10.7. Denmark’s
livestock densities are: swine — 4.1; cattle — 0.8; and poultry — 7.2. In terms of
global pork production density, countries such as Taiwan, Holland, Belgium,
and Denmark are thought to be at the high end of the scale while most of North
America is at the low end. One exception is North Carolina, which has pig
densities 2—5 times those found in most other states and provinces.

Livestock densities were also compared between Ontario and the state of Indiana.
Pig and cattle densities are similar while Ontario has a higher poultry density.
Appendix 4-8 shows complete details of livestock densities in the different
counties/municipalities of Ontario, plus those of Denmark and Indiana.

4.4.5 Manure Application

Table 4-8 shows manure application on farmland as a percent of the total
tillable land in six counties/municipalities in Ontario. The relative amounts of

Table 4-8 Tillable Land and Amount of Land under Liquid Manure
and Solid Manure Applications (as % of tillable hectares) in
Six Counties/Municipalities in Ontariot

Total Tillable Area Given Liquid Area Given Solid

Land Manure Manure
Area (000 ha) (% tillable ha) (% tillable ha)
Niagara 68 4.8% 15.8%
Oxford 152 11.6% 12.3%
Wellington 157 9.0% 20.5%
Perth 180 12.3% 16.9%
Huron 249 7.0% 12.9%
Bruce 182 3.50% 21.3%
 Manure applied to land comes from all animal species raised in Ontario, e.g., including horses and sheep, not

just those highlighted in this paper.
Source: Canada, Statistics Canada, Agriculture, 1997.
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liquid and solid manure applied per tillable hectare vary considerably across
the province. For example, in Bruce County, the amount of tillable land receiving
liquid manure (3.5%) is relatively small compared with Perth (12.3%). In
Bruce County, however, more tillable land had solid manure applied (21.3%).
These differences are probably due to differences in livestock unit composition:
Bruce County has more beef animals and fewer swine, and thus is more likely
to use solid manure. Appendix 4-8 shows data on the percent of tillable land
under each type of manure application in all counties/municipalities of Ontario.

Table 4-8 and appendix 4-8 highlight the fact that even in counties with large
livestock numbers (such as Perth), the amount of tillable land receiving manure
application is modest (e.g., 30% in Perth). In Ontario as a whole, only 18.9%
of the tillable land receives manure. One could assume that the number of
livestock in the province could increase tremendously before running out of
tillable land on which to apply the manure.

This calculation does not, however, consider the amount of manure received
on a per-hectare basis. In 1996, the total estimated volume was 30.8 billion
litres and there were 3.9 million tillable hectares in Ontario.’* Simple division
results in each hectare receiving 7900 litres. This amount is low considering
that many operators apply approximately 34,000 litres per hectare.’” Given
this information it appears that if manure could be evenly distributed on all
tillable land across the province, then manure production could increase
significantly. The major obstacle to overcome would be the logistics involved
with the transportation of the manure to that tillable land.

Map 4-11 shows the percentage of tillable land receiving liquid manure in
Ontario. Liquid manure is more problematic than solid manure since it is
more likely to travel into field drains and ditches. It is not known why the
Ottawa-Carleton/Prescott/Russell region has a large amount of land receiving
liquid manure. The most likely explanation is that the region has a relatively
small land base with a substantial number of dairy farms, a large number of
which use liquid manure systems.

5% Canada, Statistics Canada, Agriculture, 1997.
35 D. Young, [Personal communication].
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4.5 Livestock and Manure Projections

The information and data in this section come from the appropriate producer
organizations. See appendix 4-2.

4.5.1 Dairy Farmers of Ontario
4.5.1.1 Animal Numbers in Next 5—10 Years

The demand for milk has been increasing by about 1-2% per annum. This
increased demand has been met primarily with increased cow productivity,
i.e., the same number of cows producing more milk per cow. The amount of
milk sold per cow rose by 18.3% between 1988 and 1999.

The average producer attrition rate is about 3% annually (1989: 9,408 dairy
farms versus 1999: 6,800), thus the overall trend is toward fewer, larger dairy
farms. The amount of milk sold per farm increased by 49.7% between 1988
and 1999. The vast majority of Ontario’s milk production comes from family
farms.

Map 4-11 Percent of Tillable Land Receiving Liquid Manure, 1996
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Production has shifted somewhat from Peel and the Central region to the Eastern
and Western regions. The reasons for this shift include a higher frequency of
producers in Peel and the Central region nearing retirement age; a large number
of job options available for young people living in central Ontario; and a recent
influx of immigrant dairy farmers moving into Huron, Oxford, and Perth
Counties.

It has been suggested that cow and heifer numbers will remain the same in the
foreseeable future. Currently, a strong export demand for breeding heifers will
keep the number of tie-stall barns at current levels because they allow farmers
to provide more individual attention to the animals.

4.5.1.2 Future Production Facilities

The average herd size is about 55 cows, and the majority of farms have 5080
cows. Presently, a farm with 600 cows is considered to be a “large dairy farm”
whereas just a decade ago, 200 was viewed as large. Most rural communities
seem receptive to larger dairy barns.

Approximately 25-30% of dairy farms have milking parlours while the
remaining operations use tie-stalls. In the next 5-10 years, the number of
milking parlours may increase to 35-40% of operations.

4.5.1.3 Manure Production

It was estimated that about 50% of the manure produced on a dairy farm is
liquid while the remaining 50% is solid. The most commonly used bedding
materials are straw, shavings, and sand.

4.5.1.4 Technological Advances

Not much change was anticipated in terms of technological advances that may
impact on either the quantity or quality of dairy manure produced in Ontario.
Farmers may have to become more conscious of matching the nutrients applied

with crop uptake.
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4.5.1.5 Demand for Product

It was speculated that World Trade Organization (WTO) talks would have no
impact on the domestic market for milk over the next 5-10 years. However,
WTO talks can potentially have an impact on the export market, since this is
where the trade challenges occur because of Canada’s supply-management system.
This round of talks will likely attempt to better define the existing trade rules
and limits rather than focus on reducing tariffs. The domestic milk market
accounts for 97% of the milk produced while exports only account for 3%.

4.5.2 Ontario Pork Producers’ Marketing Board
4.5.2.1 Animal Numbers in Next 5—10 Years

It is expected that animal numbers may grow by 1-5% as Ontario processors try to
optimize kill numbers to match plant efficiencies. In the past 10 years or so, hog sales

have varied from a low of 3.77 million in 1996 to a high of 4.65 million in 1988.

The long-term trend in producer numbers has been toward consolidation, with
fewer, larger farms. Producer numbers have declined steadily over the past 20
years from 18,000 in 1978 to 5,500 in 1998. Between 1971 and 1998, producer
numbers declined by about 6% annually. Producer numbers in the hog-
marketing class of greater than 501 hogs have increased by 2.2% per annum.

4.5.2.2 Future Production Facilities

It is anticipated that production facilities will continue to become more specialized,
with fewer small farrow-to-finish operations. The feeling expressed on manure
handling was that manure will be stored outside the barn to reduce odour concerns,
with a minimum storage requirement of 240 days (and possibly 365 days).

4.5.2.3 Manure Production

Presently, most swine farms use a liquid manure system and this is not expected
to change. However, more farms will likely use some system of manure
separation, e.g., mechanical, in the future.
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4.5.2.4 Technological Advances

There is currently a great deal of experimentation and research on manure
production, treatment, and application. Considerable progress has been made
regarding manure production (e.g., the Enviropig: pigs capable of maximizing
the uptake of phosphorus and other nutrients on their own)>% and phytase feeding
(which can reduce the amount of phosphorus in swine manure by 30-35% and
the amount of nitrogen by 5%).

Considerable interest is being expressed in anaerobic digestion (without air)
for manure treatment. This might be applicable to large farms. Aerobic
treatments include composting (industry analysts estimate that only 5% of
farms use this treatment technique), high-rise barns with pigs on a carbon base
(e.g., straw), and a floating aerator. Research may improve manure spreading
techniques in terms of site-specific variable rates, e.g., the use of global
positioning surveillance technology, manure injection, and manure placement.

4.5.2.5 Demand for Product

North American pork consumption patterns have been relatively stable over
the last decade. Ontario normally exports 30-40% of its domestic pig
production to the global market place. The United States represents the biggest
export market, taking over 50% of all Canadian exports. One Canadian
processor currently exports over 60% of its pork product out of Canada.

Recent investments in the U.S. pork industry increased the number of mega-
farms and consolidated packing plants there, improving their production
efficiency and making the United States a net exporter of pork. In the early
1990s, the United States was a net importer of pork (354,000 tonnes of net
imports in 1990) but in 1997/98, it became a net exporter. By 2006, U.S. net
pork exports are projected to increase to 622,000 tonnes annually.

The Asian pork market is expected to be very favourable to North American
exporters. Japanese imports are projected to rise by 15% in the next 5 years.
Also, South Korea’s net pork imports are projected to almost double by 2006,
to 200,000 tonnes per year.

961, Lang, 2000, “Taking the next step: The Enviropig has arrived,” Pig Pens: News from the Univ.
of Guelph/ OMAFRA Swine Research Program, Vol. V1, no. 2 (Spring), <www.uoguelph.ca/Research/
spark/pigpens/>.
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4.5.3 Chicken Farmers of Ontario
4.5.3.1 Animal Numbers in Next 5—10 Years

The growth rate in chicken production is expected to be about 3—4% annually
for the next 5-10 years, based on current per-capita consumption levels. The
number of registered producers is relatively stable at about 1,100 (1998: 1,093,
1999: 1,150) because production growth is distributed equally to all producers
based on quota holdings. Of the producers, 72% own 10,001-40,000 units of
quota (1 quota unit = 2 kg of chicken). The average production size is 20,000
30,000 quota units.

Production is expected to increase in the traditional, land-based areas of
southwestern Ontario (Drayton, Clinton, and London), with production
shifting from the Niagara region where it is becoming more difficult to raise
chickens due to high land values and strict zoning legislation. Production has
not shifted to the Eastern region because of higher production costs there (farther
from the feed mills, hatcheries, processing, etc.). Corporate ownership is not
an issue with virtually all quota units held by traditional family farms.

4.5.3.2 Future Production Facilities

Slight changes in production facilities might include more concrete in manure
storage, covered pads, and an aeration system to reduce the potential for fire.

4.5.3.3 Manure Production

Most chicken farms use a solid manure system; very few use a liquid system.
The manure is either applied to the soil as fertilizer or sold to mushroom farms.
In chicken barns using in-floor heating, the waste product is more like sand.
This means the manure volume is reduced, since very little straw or shavings
are needed.

The Ontario industry is part of a national Certified Quality Assurance (CQA)
program which emphasizes manure management. CQA enforcement is through
a producer-driven board which can revoke an individual’s chicken-production
licence.
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4.5.3.4 Technological Advances

Little research emphasis is being placed on manure production or handling
within the chicken industry.

4.5.3.5 Demand for Product

In Ontario, the demand for live chicken is currently 60 million kg every 8 weeks.
The supply-management system prevents the flow of U.S. chicken into the
province. If this changed, it could severely damage Ontario’s domestic production,
given the large size of U.S. chicken farms.

4.5.4 Ontario Egg Producers
4.5.4.1 Animal Numbers in Next 5—10 Years

Bird numbers are expected to remain constant with any demand increases met
by productivity gains. The table market consumes 80% of the total output
while the industrial market consumes 20%. The industrial market is anticipated
to grow about 1% per annum. At any one time, there are about 7 million hens
(greater than 19 weeks of age) and 8 million pullets (less than 19 weeks of age).

Some consolidation is occurring due to economies of scale and the natural retirement
of older farmers. The 1,200 producers in 1980 has declined to about 400. The
average size of operation is estimated at 17,000 hens, up from 10,000 hens 10 years
ago. Some egg farms now have more than 80,000 birds. The average flock size is
estimated to rise to 25,000 hens in five years, raised by some 300 producers.

4.5.4.2 Future Production Facilities

The industry expects little change over present facilities. The three building
choices for hens are:

e high-rise: two storeys with chickens upstairs, manure drops into a pit 8—10
feet high below the birds, with storage up to 1 year. The manure dries
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down (moisture is 75% when produced). All the manure is moved out at
once at 50—70% moisture.

. traditional (1/3 of hens): birds are in cages over shallow pits, which are
cleaned daily, weekly, or every 3—5 weeks with a scraper moving the liquid
manure.

. 3 or 4 tiers of birds: beneath each row of cages is a moving plastic belt

which moves manure to the end of the row. Frequently the manure is
then moved with a stable cleaner and into a spreader.

Some facilities are changing from the traditional to the tiered system since it
permits higher densities of birds and lowers the cost of manure storage.

4.5.4.3 Manure Production

The majority of layer farm operators also grow crops, thus in most situations
the manure is spread on crop land. However, some producers may sell the
manure.

4.5.4.4 Technological Advances

Little manure technology is currently being developed. Phytase feeding may
be used in the future but it is at least 5 or 10 years away. Most hen feed is
pelleted and phytase cannot handle the heat used in the pelleting process. The
development of an Enviro-chicken is being considered at the University of
Guelph, but that is also about 5-10 years away. Composting has been discussed
but there has been limited uptake of this technology.

4.5.4.5 Demand for Product

Demand is flat and hens are producing more eggs. Any real demand changes
will come from the industrial side of the market.
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4.5.5 Ontario Turkey Producers’ Marketing Board
4.5.5.1 Animal Numbers in Next 5-10 Years

The 165 turkey producers in Ontario have a quota distribution as follows: 16 own
greater than 907,000 kg (9.6% of producers) while 71 have 1,000 to 113,400 kg
(42.5% of producers). Currently, most production is in Perth, Wellington, and
Waterloo Counties. The Niagara area used to be the prime location for turkey
production but has declined due to rural-urban pressures. Most operations remain
family farms with only seven quota holders having corporate ownership outside of
family members. There has been no trend to consolidation (i.e., fewer, larger farms).

4.5.5.2 Future Production Facilities
Little change is anticipated from the current systems. Turkeys are raised in
long, single-floor buildings, usually larger than 24,000 square feet. Manure is

normally stored in the barn until application time (usually spring). However,
some fall application can occur depending on the tillage system used.

4.5.5.3 Manure Production

Turkey manure is not piled outside for long periods because of bio-security
risks (e.g., rats). Turkey manure can be used for growing grapes, mushrooms,
or other crops.

4.5.5.4 Technological Advances

Limited research is being done on turkey manure. One feed company is trying
a feed additive to reduce phosphorus in manure. Also, one producer is
composting manure on a trial basis.

4.5.5.5 Demand for Product

The demand for the product is likely to remain constant over the next 5-10
years. The major fear is the importation of U.S. product. In the United States,
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one corporate farming entity produces over 1 billion kg of turkey, while the
whole country of Canada produces only 131 million kg.

4.5.6 Ontario Cattleman’s Association
4.5.6.1 Animal Numbers in Next 5—10 Years

The removal in 1995 of the Western Grain Transportation Act (WGTA), which
subsidized the export of prairie grains, had a positive effect on the western
Canadian livestock industry. The maximum grain freight rates more than
doubled (from $14.72/tonne to $30.63/tonne), resulting in lower feed prices
in the Prairies. As a result, Ontario has experienced a declining feedlot industry,
because calves now stay out west for finishing. Ontario’s largest feedlots are
estimated to have 3,000—4,000 head and 1996 census data calculates the average
size to be only 140 head.

Cow-calf operations are mainly spread across the province on marginal land, i.e.,
the Eastern and Northern regions. However, growth is not expected in the next
five years in this component of the industry despite the recent high calf prices.
The average cow-calf operation in 1996 had 23 cows, with only 20 farms having
more than 270 cows. Predominantly, most operations sell the weaned calves but
some finish them out to market weight.

4.5.6.2 Future Production Facilities

A trend to larger farms is expected as a result of alliances. However, cattle
feeding and manure handling systems are not expected to change.

4.5.6.3 Manure Production

Beef production systems vary, depending on economic size. Large feedlots tend
to store feed in bunkers, use a mixer wagon or truck to mix/distribute feed,
and use liquid manure systems. It is estimated that currently about 30% of
cattle manure systems are liquid. Small- to medium-sized farms normally use a
solid manure system.
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4.5.6.4 Technological Advances

Limited change regarding manure technologies is anticipated. New corn hybrids
that reduce the excreted N, B and K levels may be developed, but this is not
likely to have much impact on manure production in the medium term.

4.5.6.5 Demand for Product

Bilateral, regional, and international trade agreements have liberalized meat
markets in Mexico, Japan, and South Korea over the last twelve years. As a
result, meat exports to these countries have increased rapidly. Consumption
has risen slightly in Ontario. There has been movement toward shelf-ready
products rather than sending whole carcasses to retailers.

4.5.7 Conclusion

The various livestock organizations anticipate limited change or implementation
in manure technologies for the main livestock commodity groups. Perhaps the
commodity group most likely to use new technologies is swine.

Producer groups were asked about trade agreements, particularly the World
Trade Organization talks. These talks could lower tariffs and impact negatively
on the supply-management commodities by allowing foreign imports into
Canada. All supply-management groups felt confident that this was unlikely
to happen in the short to medium term.

Animal numbers for dairy, swine, turkeys, and eggs are anticipated to remain
stable with limited growth. Chicken numbers are expected to increase by 3—4%
per year. It is unclear what will happen to beef cattle inventory numbers, however
expansion seemed unlikely.

4.5.8 National Perspective

The following comments on the national livestock situation were prepared by
Agriculture and Agri-Food Canada in their international and domestic market
outlook.>?”

97 Canada, Agriculture and Agri-Food Canada, 2000, Medium Term Policy Baseline — International
and Domestic Markets (Ottawa: AA-FC), <www.agr.gc.ca/policy/epad/english/pubs/mtb/mtbspt00/
septindx.htm>.
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4.5.8.1 Beef

Following the North American cattle markets, Canadian prices of feeder cattle
will remain strong until 2003 and then begin to decline. After a peak in 1996,
Canadian cattle inventories declined steadily as prices declined. Inventories
are projected to increase beginning in 2001 and continuing until 2006, which
is anticipated to be the peak of the cycle. Almost 70% of the increase in beef
production between 2001 and 2006 is expected to be exported. By 2006,
Canadian cattle farm output is expected to be 60% higher than the level observed
in 1995, before the elimination of the Western Grain Transportation Act.

4.5.8.2 Swine

The peak prices for Canadian hogs are projected to occur in 2000 and 2004.
The cyclical bottom will occur in 2003. Growing environmental concerns and
an anticipated tight market for feed barley are projected to slow the expansion
of hog production in Western Canada. Hog marketings in Eastern Canada are
expected to remain more stable than those in Western Canada. Almost two
thirds of the increase in pork production between 2000 and 2006 will be
exported. Canadian hog farm output at the end of 20006 is anticipated to be
53% higher than the level observed in 1995.

4.5.8.3 Poultry and Egg

The demand for poultry meat in Canada is projected to remain strong. Annual
per-capita consumption of chicken in 2006 is projected to be 6.2 kg above the
1996-1999 average. However, per-capita turkey consumption is projected to
remain unchanged at 4.3 kg. Canadian egg production at the end of 2006 is
projected to be 12% higher than the 1996-1999 average. Growth is stimulated
by a strong demand for breaker eggs from the agri-food processing industry. In
1990, breaker eggs accounted for 20% of all eggs produced in Canada. By
1999, this share had grown to more than 26% and is projected to increase to
over 30% by 2006. The growth in table egg consumption is projected to be
modest over the next few years.
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4.5.8.4 Dairy

Canadian fluid milk production in 2000/2001 is projected to increase 1.6%
from 1999/2000 as rising low-fat milk sales offset the decline of standard milk
sales. This trend is projected to continue into the future.

Thus in conclusion, beef and swine inventories are expected to increase but
only in the West, chicken and eggs could experience modest growth, while
turkey will remain constant. Fluid milk production is expected to increase by
about 1.6% per annum.

4.5.9 Livestock Projections for Ontario by Industry Analysts

Industry analysts felt that hog prices will be in a downward slide for the next
2-3 years. This downtrend is caused by a gradual expansion of the U.S. breeding
herd and continued strides in productivity. Thus, Ontario pig numbers are
expected to remain stable. Long-term production could shift from Ontario to
Western Canada because of rising environment-related costs.

Beef cattle numbers in Ontario are expected to continue their downward trend.
This is driven by cheaper feed costs in Western Canada, greater environmental
costs in Ontario, and the move to case-ready product.

These general comments are consistent with the projections made by both

producer groups and Agriculture and Agri-Food Canada.

4.5.10 Industry Trendlines

Future livestock inventory levels were projected by drawing an industry linear-
regression trendline, using data from July 1, 1976 to July 1, 2000. The trendlines
for poultry and cattle have relatively good statistical significance, with R? levels
of 1 and 0.867 respectively. The reason for the high predictability for poultry
(100%) is because anticipated annual growth was expected to be 1.01% per year.
However, the future predictability for hogs was not as accurate, with only 15.04%
of the variability in pig numbers explained by historical inventory levels. The
trendlines for cattle, poultry, and pigs are shown in figures 4-3, 4-4, and 4-5.
Refer to Appendix 4-9 for specific livestock forecasts. Recall the study limitations
discussed previously in the Methodology when interpreting these forecasts.
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Figure 4-3 Cattle Inventory Trendline, 1976-2010
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Figure 4-4 Poultry Inventory Trendline, 1976-2010
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4.5.10.1 Swine Projections

From table 4-9 it can be seen that pig numbers are expected to increase modestly
from 3.3 million head to 3.5 million head (5.2%) over the next 10 years. Thus,

manure production from pigs is anticipated to increase by approximately 600
million L over the forecasted time frame.

4.5.10.2 Cattle Projections

Forecasted cattle numbers are presented in table 4-10. Total cattle numbers are
expected to decrease by about 20% over the 10-year time frame, resulting in a
corresponding 20% decrease in manure production.

4.5.10.3 Poultry Projections

Table 4-11 displays projected poultry numbers and manure production. Poultry
numbers are forecasted to increase by 10% over the 10-year period, thus annual
manure production will increase from 1.97 billion litres to 2.17 billion litres.

Figure 4-5 Pig Inventory Trendline, 1976-2010
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In summary, using the trendlines, total provincial manure production is
forecasted to decrease from 29.5 billion litres in 2001 to 27.1 billion in 2010,
mainly due to the decrease in cattle manure.

Table 4-9 Forecasted Livestock Units and Manure Production: Swine

Year Total Head (000) Livestock Units (000)  Manure (million L/yr)
2001 3,328 815 11,328
2002 3,347 820 11,394
2003 3,366 824 11,459
2004 3,385 829 11,525
2005 3,405 832 11,610
2010 3,501 856 11,938

Table 4-10 Forecasted Livestock Units and Manure Production: Cattle

Year Total Head (000) Livestock Units (000)  Manure (million L/yr)
2001 1912 1,322 16,242
2002 1,869 1,303 15,883
2003 1,827 1273 15,523
2004 1,785 1,244 15,164
2005 1,742 1,206 14,749
2010 1,531 1,060 12,958

Table 4-11 Forecasted Livestock Units and Manure Production: Poultry

Year Total Head (000) Livestock Units (000)  Manure (million L/yr)
2001 44,008 3N 1973
2002 44,494 314 1,994
2003 44,979 317 2,016
2004 45,465 321 2,038
2005 45,950 324 2,060
2010 48,378 341 2,168
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4.5.11 Ontario Manure Growth Rates

The following are the weighted growth rates for the average annual swine and
cattle herd size in Ontario (supplied by Agriculture and Agri-Food Canada).
The estimated coefficients for the next four years are 2000 — 0.97; 2001 —
0.96; 2002 -0.98; 2003 — 1.01; and 2004 — 1.03. These rates were also applied
to poultry inventory numbers, since proportionately they generate smaller
amounts of manure.

When these coefficients were applied against the estimated 1999 Statistics
Canada inventory numbers, the manure production amounts found in table
4-12 were generated. These manure production amounts are compared to the
trendline projections completed in section 4.5.10. The Agriculture and Agri-
Food Canada projections decrease during 2001 and 2002 but increase in 2003
and 2004. This is driven primarily by the cattle cycle which is expected to peak
in 2004. Thus, the trendline for manure production decreases each year, based
on the continuing decline in cattle numbers (despite the higher prices forecast

for 2000 and 2001).

Graphically, the difference in short-run manure production estimates can be
seen in figure 4-6. The largest gap between the two estimates is in 2002 when
the difference is about 890 million L. For the remainder of the time, the
difference is about 200-300 million L.

In conclusion, using linear-regression trendline projections, the estimated total
volume of manure is expected to decrease from the 30.9 billion L produced in
1996 to a forecasted 27.1 billion L in 2010. Forecasts from Agriculture and
Agri-Food Canada to 2004 report similar results. These results project decreases

Table 4-12 A Comparison of Manure Production Forecasts

Ag Canada Manure Trendline Manure
Ag Canada Production Trendline Production
Inventory Forecast Inventory Forecast
Year (000 head) (million L/yr) (000 head) (million L/yr)
2000 46,788 30,168 48,802 30,314
2001 44,916 28,961 49,248 29,543
2002 44,018 28,382 49,710 29,271
2003 44,458 28,666 50,173 28,999
2004 45,792 29,525 50,635 28,727
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from 30.2 billion L in 2000 to 29.5 billion in 2004 while the trendline analysis
projects a decrease from 30.3 in 2000 to 28.7 in 2004.

4.6 Summary

Unquestionably, there is increased concern from the general public about the
environmental impact of animal agriculture. Members of the agricultural
community not only have to be aware of their rights and responsibilities to the
environment but they should also be proactive in taking action to protect the
land and water they themselves rely on.

The primary objective of this section has been to benchmark Ontario’s current
manure production levels and to project future growth predictions for the major
livestock industries in Ontario. The main data source was Statistics Canada’s
census data and livestock inventory numbers for beef, dairy, swine, turkey,
chicken, and laying hens. Input was sought from the producer groups regarding
industry growth and future manure technologies. The livestock manure
projections were done by using either using a simple historic trendline or
Agriculture and Agri-Food Canada’s future livestock predictions.

Figure 4-6 Potential Future Manure Production
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Limitations to the manure projections include failing to include wash and rain
water, and excluding some of the nontraditional livestock species (e.g., deer)
from the manure calculations. Further, the manure calculations do not include
any carbon-based materials (e.g. straw, shavings, etc.) which would add to the
total volume of manure produced. To recognize these limitations, manure
production was frequently estimated on the high side for several livestock
categories.

The majority of livestock farms are in the Western and Southern regions of
Ontario (17,239 out of 28,885 total livestock farms). The bulk of Ontario’s
agricultural sales comes from relatively few farms. Only about 20.2% of farms
have gross revenues over $250,000; however, these farms produce some 67%
of all agricultural sales. These statistics are not known for Ontario livestock
farms specifically, but it can be assumed that the same general trend holds true.

Current inventory levels of cattle (dairy and beef) are about 2 million head, pigs
3.3 million head, and poultry 41.5 million head. The general trend in cattle
numbers is downward (beef cattle down, dairy cattle constant), while swine
numbers have been stable to increasing and poultry numbers have been increasing,

Based on 1996 census data, the top five ranking counties in terms of manure
production are Perth, Huron, Wellington, Oxford, and Bruce. The province as
a whole actually saw its manure production decrease between 1986 and 1996,
from an estimated 33.3 billion L to 30.9 billion L (a decrease of 7.5% over the
10-year period). Poultry manure production increased by 13.8% between 1986
and 1996, while cattle and swine manure decreased by 8.3% and 9.3%
respectively. In Huron and Perth Counties, the two heaviest livestock counties,
manure production for swine and poultry has increased while cattle volumes
have decreased. Another county/municipality of interest is Wellington which
has seen its poultry and cattle manure production numbers increase (23.1%
and 1.3% respectively) while swine manure production decreased (13.9%).

When manure production was reviewed at the township level, the swings in
manure production were sometimes dramatic. (“Townships’ were the historical
townships, not those formed by recent township mergers.) For example, Grey
Township in Huron County saw manure production between 1986 and 1991
increase by 12.1% while the 10-year growth was 75.3%. No obvious trends
appeared, such as certain townships experiencing all the swine growth while
others showed all the cattle growth.
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Given the 7.5% decline in manure production for the whole province between
1986 and 1996, it is not surprising that nitrogen, phosphorus, and potassium
levels decreased as well. In the 10 years between 1986 and 1996, nitrogen,
phosphorus, and potassium decreased by 6.7%, 6.2% and 8.2% respectively.
The two regions that account for the bulk of Ontario’s livestock production
(Southern and Western) had nitrogen production declines of 6.8% and 4.0%
respectively. In six selected counties/municipalities, 46 of the 71 townships
experienced a decrease in nitrogen production between 1986 and 1996, while
25 had an increase.

The relative amounts of liquid and solid manure application vary considerably
by county/municipality. The main reason for this variance is the different
livestock unit composition (areas with more beef and fewer swine have more
solid manure to spread). More land in Perth and Oxford Counties received
liquid manure (approximately 12%) while Bruce and Wellington had more
land receiving solid manure (about 20%). It is interesting to note that even in
a heavy livestock county such as Perth, only about 30% of the tillable land
receives manure (in either liquid or solid form; 12.3% and 16.9% respectively).
In the province as a whole, the amount of tillable land receiving either liquid
or solid manure is 18.9% (5.2% and 13.7% respectively).

The fact that only 19% of all tillable land in the province receives manure
suggests that from a nutrient management perspective, Ontario could increase
its livestock inventories substantially before running out of tillable land on
which to spread manure.

The general consensus of farm organizations anticipated little wide-spread farm
application of new manure technology in the near future, although many
innovations are currently under development. When asked about the potential
impact of World Trade Organization talks that could lower tariffs and allow
foreign imports into Canada, producer groups felt that this was unlikely in the
short to medium term. Consumer demand for livestock proteins is expected to
remain relatively unchanged, with some growth in chicken consumption.

Future livestock manure projections were estimated in two ways: by drawing a
linear-regression trendline through historical livestock numbers and by using
growth coefficients supplied by Agriculture and Agri-Food Canada. From the
trendline, future pig numbers will increase over the next 10 year. Hence the
manure production is anticipated to increase by some 600 million L over



224 Walkerton Inquiry Commissioned Paper 6

the same timeframe. The most significant projection is total cattle numbers,
which are expected to decrease by about 20% over the next 10 years. Thus,
manure volumes should fall by some 3.3 billion L in that time. The inventory
increases expected for poultry and the manure production are both expected
to increase by about 10% over the next 10 years. Total provincial manure
production is forecasted to decrease from 29.5 to 27.1 billion L in the 10 years
from 2001 to 2010.

These projections track reasonably well with Agriculture and Agri-Food Canada’s
projections to 2004. They differ by some 890 million L in 2002 but for the
remainder of the time the difference is about 200-300 million L.

In conclusion, contrary to common belief, results indicate that Ontario’s manure
production has actually decreased by 7.5% between 1986 and 1996 (down
7.5%, from 33.4 to 30.9 billion L). Based on 1996 manure estimates, cattle
produced 63%, swine 31%, and poultry 6% of Ontario’s livestock manure.
Based on assumptions of falling beef cattle numbers, stable dairy numbers,
and increasing swine and poultry numbers, manure production is projected to
drop to 27.1 billion L in 2010 (a decrease of 12% from 1996 levels).

The ranking of counties/municipalities in terms of manure production changed
litcle over the 1986-1996 time period. At the township level, livestock numbers
did change, some rather dramatically, but no obvious trends appeared in which
types of livestock changed. With respect to manure application at the provincial
level, it would seem that there is room for significantly more manure production
based on estimated manure levels and tillable acres. However, site-specific
nutrient-management planning should also be considered.

There is little doubt that Ontario livestock farms are consolidating into fewer,
larger farms. The real question becomes how to balance society’s need for safe,
high-quality potable water versus the needs of livestock farms to remain
competitive (low costs of production) and not unduly burdened with extensive
regulations. It would appear that Ontario’s landbase could support about four
times the amount of manure currently produced if all tillable acres were to
receive manure application. However, given current manure technologies and
manure economic values (nutrient value plus cost of transportation), the
movement of manure over large distances does not seem feasible.
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Appendix 4.1 Coefficients Used to Calculate Livestock
Units

The calculations for livestock units were performed using the census data allocations

of animals per livestock unit (LU) and the MDS II guidelines.’%

Pigs

By using four livestock units for the category “all other pigs,” the most extreme
scenario was created. This assumes that this group of pigs consisted of only feeder
hogs and no weaner pigs. This heavier weighting in livestock units was used for
cach year.

Cattle (including beef and dairy)

The census methodology also provides a biased scenario for it assumes that all
calves weigh more than 150 kg. Bulls have been assigned as 1 head/LU given that
no separate classification was provided in the MDS II guidelines.

Table A4.1.1 Coefficients Used to Calculate Livestock Units for Pigs

MDS Il Guidelines # animals/LU Census Category # animals/LU
Sows/boars 5 Sows 5
Weaners (4-30 kg) 20 Boars 5
Feeder hogs (30-120 kg) 4 All other pigs 4

Table A4.1.2 Coefficients Used to Calculate Livestock Units for Cattle

MDS Il Guidelines # animals/LU Census Category # animals/LU

Beef cow (including calf to 1 Bulls 1

150 kg)

Beef feeders 2 Beef/dairy cows 1

Dairy cow (including calf 1 Heifers (beef and dairy) 2

to 150 kg)

Dairy heifers 2 Steers 2
Calves 2

%8 OMAFRA, 1995c: Canada, Statistics Canada, Agriculture Division, 1992b, Census Overview of
Canadian Agriculture: 1971-1991 (Ottawa: StatsCan); Canada, Statistics Canada, Livestock and
Animal Products, 2000.
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Note that these allocations assume the category “Other poultry” is similar to large
meat turkeys in terms of livestock units. Turkeys have been assigned livestock
units assuming they are all greater than 10 kg in weight.

Table A4.1.3 Coefficients Used to Calculate Livestock Units for Poultry

MDS Il Guidelines # birds/LU  Census Category # birds/LU

Chicken, caged layers 125 Laying hens 19 wks+(laying hens, 125
pullets 19 wks+)*

Chicken, breeder layers 125 Broilers, roasters, Cornish (other 200
hens, pullets, other chickens)*

Chicken, broilers/roasters 200 Pullets, pullet chicks 500

Chicken, pullets (replacement layers) 500 Hatchery flock birds 125

Meat turkeys (>10 kg) 50 Turkeys 50

Meat turkeys (5-10 kg) 75 Other poultry 50

Turkey breeder layers 75

Meat turkeys (< 5 kg) 100

Turkey pullets (replacement 500

breeders)

* Listing in brackets is category used in 1986 and 1991 census.



The Management of Manure in Ontario with Respect to Water Quality 227

Appendix 4.2 Questionnaire for Producer Organizations

1.

What will happen to animal numbers for your industry in the next 5 to
10 years? In what regions of Ontario is this expansion or contraction
likely to occur?

What will the production facilities of the future look like with respect to
size, feed storage, and manure storage ?

What is likely to happen to manure production from this industry?

Are any advances in technology likely to affect manure production (e.g.,

feed, odour)?

What is expected to happen to demand for your industry’s product (e.g.,
shrink, expand)?

Do you have any industry descriptive stats we could use (e.g., number of
farms, number of animals, regional or county/municipality breakdown
of these animals)?

Do you have any production trends we could use (e.g., graphs depicting
recent production trends, statistics on ownership (corporate vs family),
shifts in farm size, types of feeding systems used, types of manure storage
and spreading systems used, etc.)?

Producer Organizations

The following producer organizations were contacted to gain a better understanding
of current and future production trends as well as potential technological events that
could affect production. The names of the individual(s) who participated are included.

Producer Organization Name of Contact

Dairy Farmers of Ontario Gordon Coukell

Ontario Pork Producers’ Marketing Board Sam Bradshaw

Chicken Farmers of Ontario Chris Vanderkooy, John Maaskant
Ontario Egg Producers Dr. Peter Hutton

Ontario Turkey Producers’ Marketing Board ~ Greg Morrison
Ontario Cattleman’s Association Mike McMorris
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Appendix 4.3 Calculation of Manure, Nitrogen,
Phosphorus, and Potassium Production

Values for annual manure production, plus annual nitrogen, phosphorus and
potassium content, were calculated.”” These calculations are used in later projections.

Pigs

Swine manure production and N, P, and K content were calculated using the
following data categories for pig type. There is no separate category for boars in
the Best Management Practices,’'° so we assumed that all boars fall into the same
category as sows. To create a scenario that estimates the largest amount of manure
. <« . b2l . .
production, the category “all other pigs” assumes that all of these pigs are in the
largest weight range and therefore produce the maximum amount of manure.This
category was also allocated the N, P, and K production of 75% of a feeder hog

since the sow category in the census data includes the litter to weaning.

Cattle

Manure production and N, P, and K content were calculated using the following
categories for animal type, based on census data.’!! There is no separate category
for bulls in the Best Management Practices,’'* so we assumed that all bulls fall
into the beef cow category, which is higher in manure per animal than the beef
feeder category.

Beef and dairy cows produce different amounts of manure. The calculations for
total manure production were based on the number of each in the census data.
Heifers and steers were assigned the value corresponding to beef feeder/dairy heifer

Table A4.3.1 Calculation of Manure, Nitrogen, Phosphorus, and
Potassium Production for Pigs

Manure Produced

Census Category  per Animal (L/day) N (kg) P (kg of P.O,) K (kg of K,0)
Sows 1.3 16- 9 55
Boars 1n3 1 6 45
All other pigs 9.1 825 45 34

59 Canada, AA-FC, OMAFRA, and OFA, 1996; Canada, Statistics Canada, Agriculture, 1987,
1992a, 1992b, 1997.

519 Ontario, Ministry of Agriculture, Food, and Rural Affairs [n.d.], “Manure Characteristics,”
OMAFRA Factsheet, Agdex 528, order #85-109.

511 Tbid.

512 Thid.
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(15-24 mos) to provide an upper limit of manure produced by this group of
animals. It was assumed that all calves fall into the 3—6 month age category (upper
range for calves). The N, P, and K production values for the category “Calves”
were assumed to be 50% of those of a beef feeder.

Poultry

Manure production and N, P, and K content were calculated using the following
categories for poultry type, based on census data.’'® Turkeys and “other poultry” are
assumed to be the same as turkey breeders to give an extreme, upper-limit scenario.

Table A4.3.2 Calculation of Manure, Nitrogen, Phosphorus, and
Potassium Production for Cattle

Manure
Produced per
Census Category Animal (L/day) N (kg) P (kg of P,0,) K (kg of K,0)
Bulls 283 32 15 40
Beef cows 283 32 15 40
Dairy cows 453 64 30 80
Heifers (beef and dairy) 212 32 15 40
Steers 212 32 15 40
Calves 71 16 75 20

Table A4.3.3 Calculation of Manure, Nitrogen, Phosphorus, and
Potassium Production for Poultry

Volume

of manure
Census Category per bird N (kg) P (kg of P,O,) K (kg of K.0)
Laying hens 19 wks+ (laying
hens, pullets 19 wks+)* 014 059 042 025
Broilers, roasters, Cornish
(other hens, pullets, other 0.08 0.35 0.16 0.14
chickens)*
Pullets, pullet chicks 0.08 0.35 0.16 0.14
Hatchery flock birds 0.14 0.53 0.42 0.23
Turkeys 0.34 0.53 0.42 0.23
Other poultry 0.34 0.53 042 0.23

* Listing in brackets is category used in Canada.
Sources: Statistics Canada, Agriculture, 1987, 1992a, 1992b.

513 Ibid.
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Appendix 4.4 Number of Livestock Farms per County/
Municipality, 1996

Table A4.4.1 Dairy, Beef, Hog, Poultry/Egg, and Livestock
Combination Farms

Number of Number of
Livestock Livestock

County/Municipality Farms County/Municipality Farms
Hamilton-Wentworth Reg. Mun. 373 Prince Edward County 255
Niagara Regional Municipality 551 Northumberland County 656
Haldimand-Norfolk Reg. Mun. 630 Peterborough County 766
Brant County 241 Victoria County 977
Oxford County 1,232 Durham Regional Municipality 932
Elgin County 349 York Regional Municipality 314
Kent County 269 Muskoka District Municipality 61
Essex County 106 Haliburton County 24
Lambton County 585 Parry Sound District 139
Middlesex County 993 Central Ontario Region 4,761
Southern Ontario Region 5,329 Stormont, Dundas & Glengarry U.C. 1,165
Peel Regional Municipality 262 Prescott & Russell U.C. 729
Dufferin County 463 Ottawa-Carleton Reg. Mun. 642
Wellington County 1,634 Leeds & Grenville U.C. 759
Halton Regional Municipality 188 Lanark County 526
Waterloo Regional Municipality 1,132 Frontenac County 423
Perth County 1,744 Lennox and Addington County 392
Huron County 1,696 Renfrew County 940
Bruce County 1,711 Eastern Ontario 5,576
Grey County 1919 Northern Ontario 1,309
Simcoe County 1,161 Total Ontario 28,885
Western Ontario Region 11,910 Average Number of Farms per

County/municipality Excluding 726

Northern Ontario
Hastings County 637

Source: Canada, Statistics Canada, Agriculture, 1997.
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1986, 1991, and 1996

Manure Production by County/

Appendix 4.5 Livestock Head, Livestock Units, and
Municipali
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Appendix 4.6 Total Livestock Units and Manure
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Appendix 4.9 Livestock Numbers, Livestock Units, and
Manure Production Predictions

Table A4.9.1 Livestock Numbers, Livestock Units, and Manure

Production Predictions for Swine

Swine Boars (000) Sows (000) Other Pigs (000) Total Head (000)
1999 14.0 334 3,033 3,381
% of Total 0.4% 9.9% 89.7% 100%
2000 Actual 134 319 2,897 3,229
2001 Forecast 13.8 329 2,985 3,328
2002 Forecast 13.9 331 3,002 3,347
2003 Forecast 139 333 3,020 3,366
2004 Forecast 14.0 335 3,037 3,385
2005 Forecast 14.1 336 3,054 3,405
2010 Forecast 14.5 346 3,140 3,501

Table A4.9.2 Livestock Numbers, Livestock Units, and Manure
Production Predictions for Cattle

Dairy Beef All All Total
Bulls Cows Cows Heifers Steers Calves Head
Cattle (000) (000) (000) (000) (000) (000) (000)
1999 26.0 385 408 406 285 570 2,080
% of Total 1.3% 18.5% 19.6% 19.5% 13.7% 27.4% 100%
2000 Actual 25.6 379 402 400 281 562 2,050
2001 Forecast 239 354 375 373 262 524 1,912
2002 Forecast 234 346 367 365 256 512 1,869
2003 Forecast 22.8 338 358 357 250 501 1,827
2004 Forecast 223 330 350 348 245 489 1,785
2005 Forecast 21.8 323 342 340 239 477 1,742
2010 Forecast 19.1 283 300 299 210 420 1,531
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Table A4.9.3 Livestock Numbers, Livestock Units, and Manure
Production Predictions for Poultry
Laying
Pullets/ Hens in
Pullet Hatchery Other Total
Broilers Chicks Laying Flocks Turkeys  Poultry Head
Poultry (000) (000)  Hens (000)  (000) (000) (000) (000)
1996 22,775 4,152 8,669 1,414 3,447 1,061 41,518
% of Total 54.9% 10.0% 20.9% 3.4% 8.3% 2.6% 100%
2000 Forecast 23,874 4,353 9,088 1,482 3614 1,112 43,523
2001 Forecast 24,140 4,401 9,189 1,499 3,654 1,125 44,008
2002 Forecast 24,407 4,450 9,290 1,515 3,694 1,137 44,494
2003 Forecast 24,673 4,499 9,392 1,532 3,735 1,150 44,979
2004 Forecast 24,939 4,547 9,493 1,548 3,775 1,162 45,465
2005 Forecast 25,206 4,596 9,594 1,565 3,815 1,175 45,950
2010 Forecast 26,537 4,838 10,101 1,647 4,017 1,237 48,378

Table A4.9.4 Total Manure Production (million L/year)

Pigs Cattle Poultry Total
2000 10,993 17,418 1,951 30,362
2001 11,328 16,242 1,973 29,543
2002 11,394 15,883 1,994 29,271
2003 11,459 15,523 2,016 28,999
2004 11,525 15,164 2,038 28,727
2005 11,590 14,805 2,060 28,455
2010 11,917 13,008 2,168 27,094
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