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Executive Summary

A Manure Management Plan has been proposed for the Sample Farms operation.
3,000 Sows, farrow to nursery (12 Ibs.) barn
2-cell earthen manure storage with atotal capacity of 5 million gallons.

Manure Management Plan
The land base allocated for spreading (591 acres) could take up to 4.166 million gallons of manure
Approximately 2 million gallons of manure was to be spread at 5,300 to 7,600 gal/acre, so there was
sufficient spreading land available for this operation.

Manure Actually Applied

- 1.76 million imperial gallons was spread on 258 acres of the 591 acres available
Average application rate was 6,822 gallons/acre. Thiswas 227 gallons/acre lower than the average
recommended rate of 7,049 gallons/acre.
Nitrogen rates were approximately 74-97 Ibs./acre
Phosphate rates were approximately 17-25 Ibs./acre.
If thisland continues to be pastured without hay being exported off the land approximately 80% of the
phosphate removed by the grassis returned to the land by the cattle. The net result is a continued
increase of soil test phosphorus.
New regulations are to be enacted in 2006 restricting the amount of allowable phosphorous in the soil.
The historical soil tests show that phosphorous levelsin general are increasing on fields that have had
several years of manure application.

Nutrient Levels

- Feldswith very high (> 15 ppm or 30 Ibs./acre) agronomic levels of phosphorous such as SF-01
(40 ppm or 80 Ibs./acre) need to be managed to meet crop needs. Where applicable harvest forage on
manured lands as hay rather than pasture.
Soil nitrate-nitrogen limits changed with amendment MR52/04 (March 2004) and will now be based
on Agricultural Capability of the land. Residual nitrate nitrogen within 2 feet should not be more than
140 Ibs./acre for Class 1,2 and 3 (except for 3M and 3MW), 90 Ibs./acre for Class 3M, 3MW and 4 and
30 Ibs./acrefor class 5 at any location on theland. These rates should not be exceeded any time after
crop isremoved. Limitsfor classes5, 6, 7, and O do not apply to operations existing prior to March
2004. During the growing season, not more than twice the amount of nitrate-nitrogen should be
avallable.
Feeding practices can be adjusted to minimize nutrients in manure, e.g. adding phytase.
A map showing the proposed Water Quality Management Zones for your land has been added.
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1 Introduction

The Manitoba Government has set out stricter regulations to protect our environment. In 1998, they passed
the Livestock Manure and Mortalities Management Regulations MR 42/98, under the Environment Act,
which strengthens the protection of the environment, enhances enforcement capabilities, and helps ensure
that livestock production will be sustainable in the long term. On March 30,2004 the amendment MR52/04
to the Livestock Manure and Mortalities Management Regulations MR 42/98 came into effect.

Asof March 30, 2004, Manitoba Conservation requires that manure management plans be completed
annually by al livestock operations of 300 or more Animal Units. These plans must be submitted to
Manitoba Conservation by July 10 for Fall spreading and by February 10 for Spring spreading. Manure
management plans indicate the parcel (s) of land that will receive manure, the crop(s) to be grown, the
amount of nutrients required to grow the crop(s), and the amounts of nutrients available in the manure.
Further information can be found at http://web2.gov.mb.callaws/regs/2004/pdf/052-€125.04.pdf .

Thisinformation allows the operator to calculate the amount of manure that will be applied to theland. To
minimize any surface removal, buildup, or movement of |eacheates such as Nitrate-nitrogen, manure and
other nutrient sources are to be applied at rates commensurate to crop fertility demands, as described in the
Manure Management Plan. The goals are to achieve efficient utilization of manure, increase net income,
and minimize environmental impacts.

2 Background

2.1 Operation Information

Barnislocated at SW 18-4-7E.
One barn of 3,000 Sows, farrow to nursery (12 Ibs.).
750 Animal Units
Manure Storage
Sample Main: 5 Million Gallons.
Total anticipated storage time is 18 months.
2 Million Gallons of Manure to be applied.

The manure was applied to these fields in fall by broadcast as shown in Table 8.
2.2 Field Information

The land areas chosen for manure spreading (Figure 1) are located in the R.M. of Municipality.

Table 1 Field Descriptions

Field Owner Location R.M. Total Spreading Crop 2007

Name Acres | Acres

SF-01 Sample Farms SW 18-4-7E Municipality 112 112 Tame Grass - Est.

SF-02 Sample Farms NW 17-4-7E Municipality 131 131 Tame Grass - Est.

SF-03 Test Holding W 1/2 SW 19-4-7E Municipality 84 84 Tame Grass - Est.
Company

SF-04 Example Owner NW 19-4-7E Municipality 132 132 Tame Grass - Est.

SF-05 Sample Farms NE 20-4-7E Municipality 160 160 Tame Grass - Est.

SF-06 Example Owner NE 24-4-6E Municipality 110 110 Tame Grass - Est.

SF-07 Test Holding SW 24-4-6E Municipality 153 153 Tame Grass - Est.
Company

SF-08 Sample Farms SE 23-4-6E Municipality 85 85 Tame Grass - Est.

Totals # of Fields: 8 967 967
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2.3 Soils Information

See Table 2 for alist of the soils groups for the fields in question. Appendix A has more soil information
aswell as adescription of the map symbology.

Table 2 Soil Group Information

Field Soil Group Acres % of Field Potential Agri. Cap. Regulatory
Name Impact Class (after
cropping)
SF-01 MEB xx3x 73 65 Low 5W max 30 Ibs N/a
SUWS5 xx3x - SUW5 p 39 35 High 5W - 6W max 30 Ibs N/a
SF-02 MNT4 xx2x - PAN3 - 107 82 High 5W - 4M - 4M max 30 Ibs N/a
SRL3
BLO 24 18 High 3M max 90 Ibs N/a
SF-03 PLN7 - MNT3 33 39 Low 2M - 5W max 30 Ibs N/a
KIC 31 37 Organic o3wW max 30 Ibs N/a
SUWS5 xx3x - SUWS5 p 19 23 High 5W - 6W max 30 Ibs N/a
SF-04 PLN7 - MNT3 53 40 Low 2M - 5W max 30 Ibs N/a
MNT 45 34 High 5W max 30 Ibs N/a
MNT4 xx2x - PAN3 - 33 25 High 5W - 4M - 4M max 30 Ibs N/a
SRL3
SF-05 MNT4 p - MNT4 xx3x - 97 61 High 6W - 5W - 4M max 30 Ibs N/a
PAN2
KIC 63 39 Organic o3wW max 30 Ibs N/a
SF-06 PLN7 - MNT3 110 100 Low 2M - 5W max 30 lbs N/a
SF-07 MNTS5 - MNT5 p 73 48 High 5W - 6W max 30 Ibs N/a
PLN7 - MNT3 71 46 Low 2M - 5W max 30 Ibs N/a
KIC 9 6 Organic o3wW max 30 Ibs N/a
SF-08 PLN7 - MNT3 81 95 Low 2M - 5W max 30 lbs N/a
LRY5 - DVD5 2 2 High 5M - 3M max 30 Ibs N/a
MNTS5 - MNT5 p 2 2 High 5W - 6W max 30 Ibs N/a

Due to rounding, the percentages may not add up to 100.
Limitsfor classes 5,6,7, and O do not apply to operations existing prior to March 2004.

Table 3 Soil Impact Summary

High Moderate Low Minimal Organic
Acres 441 421 103
Percent 46% 44% 11%

Potential Environmental I|mpact

Four degrees of risk are used when evaluating soils for environmental impact: Minimal, Low, Moderate,
and High.

Six factors are considered in determining potential environmental impact.

1) Soil textureisadescription of the relative proportions of fine and coarse particles that make up the soil.
2) Geological Unifor mity considers the thickness of soil layers and the mixtures of different soil types and
textures.

3) Hydraulic Conductivity measures the soil's ability of transmit water and leachate either vertically or
horizontally.

4) Soilswith ashallow depth to water table have a greater risk of contamination than soils with a deep
water table.

5) High levels of salinity may affect groundwater due to leaching of the salts.

6) Topography, or slope, is also a consideration as risk of runoff, local flooding, buildup of water tables,
and soil erosion increases with slope gradient.

Adapted from Soils of the Rural Municipality of Louise, D83. Manitoba Soil Resource, 1998, p. 77.
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Sample Farms - Figure 3
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Sample Farms - Figure 4
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Sample Farms - Figure 5
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Sample Farms - Figure 6
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3 Key Elements of a Manure Management Plan

The key elements of a Manure Management Plan include manure analysis and soil testing. When properly
conducted, the annual soil test is not only used to determine appropriate nutrient application rates, but it
serves to monitor any build up in soil nitrate levels that could risk groundwater quality.

3.1 Soil Sampling and Analyses Summary

The manure spreading fields were sampled on September 2, 2006. In each field, cores were taken at 15-20
sampling sites. A composite sample for each field depth was delivered to alab for analysis. The results of
the soil analyses are summarized in Table 4. The complete laboratory reports are included in Appendix B.

Table 4 Soil Nutrient Analyses

Land Description Sample Depth Nitrate-N | Phosphorous | Potassium SO,-S pH | EC/ Sol

Date (inches) (Ibs./ac) P (Ibs./ac) K(Ibs./ac) (Ibs./ac) Salts*
(mmho/cm)

SF-01 9/2/2006 0-6 12 80 422 22 7.7 | 0.64

SW 18-4-7E 9/2/2006 6-24 15 39 0.63
9/2/2006 0-24 27

SF-03 9/2/2006 0-6 19 14 886 120 7.9 | 0.88

W 1/2 SW 19-4-7E 9/2/2006 6-24 27 360 1.98
9/2/2006 0-24 46

SF-04 9/2/2006 0-6 11 12 70 12 77 128

NW 19-4-7E 9/2/2006 6-24 5 11 1.2
9/2/2006 0-24 16 23

SF-06 9/2/2006 0-6 23 12 90 21 79 | 26

NE 24-4-6E 9/2/2006 6-24 12 14 1.3
9/2/2006 0-24 35 35

SF-07 9/2/2006 0-6 11 10 70 12 8 2.2

SW 24-4-6E 9/2/2006 6-24 5 11 1.2
9/2/2006 0-24 16 23

* 1:1 soil:water suspension

Soil nitrate-nitrogen limits changed with amendment MR52/04 and will now be based on Agricultural
Capability of theland. Residual nitrate nitrogen within 2 feet should not be more than 140 Ibs./acre for
Class 1,2 and 3 (except for 3M and 3MW), 90 Ibs./acre for Class 3M, 3MW and 4 and 30 Ibs./acre for class
5 at any location on the land. These rates should not be exceeded any time after crop isremoved. During
the growing season, not more than twice the amount should be available.

The agronomic levels of phosphorous are very high (> 15 ppm or 30 Ibs./acre) for field SF-01 (40 ppm or
80 Ibs/acre).
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3.2 Target Nutrient Rates
Table 5 lists the nutrient requirements based upon the crop use and soil analysis for each spreading field.

Table5 Target Nutrient Rates - Ibs./ac

Land Description Crop 2007 Yield / N P,0s K0 S
Acre

SF-01 Tame Grass - Est. 3 Tons 100 0 0 0

SW 18-4-7E

SF-02 Tame Grass - Est. 3 Tons 0

NW 17-4-7E

SF-03 Tame Grass - Est. 3 Tons 70 30 0 0

W 1/2 SW 19-4-7E

SF-04 Tame Grass - Est. 3 Tons 100 25 30 0

NW 19-4-7E

SF-05 Tame Grass - Est. 3 Tons 0

NE 20-4-7E

SF-06 Tame Grass - Est. 3 Tons 85 30 30 0

NE 24-4-6E

SF-07 Tame Grass - Est. 3 Tons 100 30 30 0

SW 24-4-6E

SF-08 Tame Grass - Est. 3 Tons 0

SE 23-4-6E

Nitrogen, P,Os, K0, and S recommendations based on recommendations from Soil Fertility Guide.

3.3 Manure Sampling - Analyses

The manure analyses and available manure nutrients used in calculating the target manure rates are listed in
Tables 6 and 7. The nitrogen available depends on the losses that occur during application (under Table 7).
Ammonium loss is quoted from Farm Practices Guidelines, pg. 85.

Table 6 Manure Analyses (Ibs./1000 gal)*

Cell Description N NH, -N Org.N P,0s K0 S Ca | Mg | Na | pH | EC SAR % Dry

(mS/cm) Matter
Sample Main 25.4 17.1 8.3 18.2 14.4 2.8
Estimated*

* Taken from Farm Practices Guidelines, pg. 85.

Table 7 Available Manure Nutrients (Ibs./1000 gal)*

Cell Description N-Injected N-Broadcasted P,0s K0

Sample Main Estimated 19.2 13.2 9.1 14.4

*Nutrient Factors
N-Injected = No ammonium losses + 25% organic N available first year
N-Broadcasted = 35% ammonium losses + 25% organic N available the first year
P,Os = 50% available thefirst year
K0 = 100% available the first year
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3.4 Target Manure Rate (TMR)

The target application rate for each spreading field is shown in Table 8.
The following formula was used to determine the manure rate:

TMR (gal/ac) = Target Nitrogen Rate (TNR) / Available Manure Nitrogen (AMN) X 1000 gallons.

The TNR for each field is obtained from Table 5 and is based on crop use and soil analysis for that field.
AMN is based on the estimate shown in Table 6.

Table 8 Target Manure Rates (Nitrogen Based)

Land Description Crop 2007 Spreading | TNR TMR™ Millions of Available | Available | Method*

Acres (Ibs./ac) (gal/ac) Gallons P,0s K,0

(Ibs./ac) (Ibs./ac)

Cell: Sample Main
SF-01 Tame Grass - 112 100 7,600 0.851 69 109 B
SW 18-4-7E Est.
SF-02 Tame Grass - 0 0 0 0 0 0 B
NW 17-4-7E Est.
SF-03 Tame Grass - 84 70 5,300 0.445 48 76 B
W 1/2 SW 19-4-7E Est.
SF-04 Tame Grass - 132 100 7,600 1.003 69 109 B
NW 19-4-7E Est.
SF-05 Tame Grass - 0 0 0 0 0 0 B
NE 20-4-7E Est.
SF-06 Tame Grass - 110 85 6,400 0.704 58 92 B
NE 24-4-6E Est.
SF-07 Tame Grass - 153 100 7,600 1.163 69 109 B
SW 24-4-6E Est.
SF-08 Tame Grass - 0 0 0 0 0 0 B
SE 23-4-6E Est.
Totals 591 4.166

* | = Injection, B = Broadcast
xx - This should be applied in spring or late summer before or after first cut/grazing in the high impact areas.

The application rates in Table 8 adhere to the elements of a Manure Nutrient Management Plan for they are

based on the following:

- Nutrient analyses for the manure were taken from Farm Practices Guidelines, pg. 85.
Determination of target manure application rates was based on soil tests.
Manure application was based on fall application as shown in Table 8. Applying the manure in spring
or late summer, using the prescribed rates and application methods, will minimize any nutrient build
up or leacheate movement below the rooting zone of crops. Thisin turn minimizes any adverse effect
to potable groundwater, or surface water pollution from runoff. It also achieves the efficient utilization
of manure as an organic fertilizer to obtain target yields.
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4 Actual Manure Spreading

Table 9 Manure Analyses (Ibs./1000 gal)

Cell Description N NH, -N Org.N P,0s K.0O S Ca | Mg | Na | pH | EC SAR % Dry
(mS/cm) Matter
Sample Main Oct 18 16 2 5.1 25.2 3 5 6.7 | 18 4.5
15, 2006 Sample -
Top
Sample Main Oct 25.4 17.1 8.3 7.1 14.4 2.8
16, 2006 Sample -
Mid
Sample Main Oct 25 20 5 7.4 21.6 4 5 7 16 4.3
17, 2006 Sample -
Bot
Table 10 Nutrients based on Average of Samples Taken
Field Cell Date Acres Gallons/Acre | Ibs./Acre | Ibs./Acre | Ibs./Acre | Total Gallons
Name Applied Applied | Applied Nitrogen P,0s K,0 (Imp)
To
SF-03 Sample Main 10/15/2006 54 4,444 57 14 91 240,000
SF-04 Sample Main 10/16/2006 70 8,143 104 27 166 570,000
SF-06 Sample Main 10/17/2006 69 8,696 111 28 177 600,000
SF-07 Sample Main 10/19/2006 65 5,385 69 18 110 350,000
Totals 258 1,760,000

*Nutrient Factors

N-Injected = No ammonium losses + 25% organic N available first year

N-Broadcasted = 35% ammonium losses + 25% organic N available the first year

P,Os = 50% available the first year

K0 = 100% available the first year
Table 11 Nutrient amounts per acre for each sample.
Sample Description Gallons/Acre | Ibs./Acre | Ibs./Acre | Ibs./Acre | Ibs./Acre

Applied N (broad.) | N(inj.) P,0s K,0

Sample Main Oct 15, 2006 Sample - 6,822 74 113 17 172
Top
Sample Main Oct 16, 2006 Sample - 6,822 90 131 24 98
Mid
Sample Main Oct 17, 2006 Sample - 6,822 97 145 25 147
Bot

The manure actually applied was atotal of 1.76 million imperial gallons on 258 acres at an aver age r ate of
6,822 gallong/acre. Thiswas 227 gallong/acre lower than the average recommended rate of 7,049
galong/acre. Thisresulted in nitrogen rates of approximately 74-97 Ibs./acre and phosphate rates of
approximately 17-25 Ibs./acre. These rates should not lead to excessive nitrogen loss and phosphate build
up. If thisland continues to be pastured without hay being exported off the land approximately 80% of the
phosphate removed by the grass is returned to the land by the cattle. The net result is a continued increase
of soil test phosphorus. New regulations are to be enacted in 2006 restricting the amount of allowable

phosphorous in the soil. Appropriate setbacks should always be maintained.
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Table 12 Nutrient Uptake

Crop Unit N Uptake N P,0s P,0s K,0 K,O
Removal Uptake Removal Uptake Removal

Cereals

Barley Ib/bu 1.53 1.10 0.61 0.40 1.46 0.35

Oats Ib/bu 1.38 0.80 0.40 0.25 1.60 0.20

Corn Ib/bu 1.18 0.75 0.63 0.44 141 0.29

Wheat 10% protein Ib/bu 1.55 1.10 0.67 0.50 1.47 0.35

Wheat 12% protein Ib/bu 1.83 1.30 0.67 0.50 1.47 0.35

Wheat 14% protein Ib/bu 2.12 1.50 0.67 0.50 1.47 0.35

Oilseeds

Canola Ib/bu 3.12 1.88 1.30 0.91 2.05 0.46

Flax Ib/bu 2.58 2.00 1.42 1.10 2.00 0.65

Sunflower Ib/bu 1.17 0.84 0.43 0.33 0.61 0.18

Soybean Ib/bu 5.80 4.00 1.00 0.80 4.40 1.40

Pulses

Field Peas Ib/bu 3.36 2.40 0.92 0.76 3.00 0.71

Lentils Ib/bu 3.01 2.00 0.90 0.62 2.57 1.10

Root Crops

Potatoes Ib/cwt 0.63 0.35 0.27 0.15 0.77 0.56

Sugar Beets Ib/ton 9.57 4.00 2.49 1.50 17.82 6.60

Forages

Alfalfa Ib/ton 56 15 60

Bromegrass Ib/ton 36 13 59

Fescue Ib/ton 38 18 52

Timothy Ib/ton 38 14 62

Barley Silage Ib/ton 40 13 29

Corn Silage Ib/ton 34 14 44

Manure samples need to be taken at regular intervals during pumping, preferably after pumping out the first
quarter, at the halfway point, and again at the three-quarter point. Equipment should be calibrated so that

manure management plan targets are not exceeded. A flow meter should be used to enable operator to

monitor application amounts.

Martin Entz, University of Manitoba has done research on phosphorous on clay soils under a 2 year alfafa,
flax, and wheat rotation. Where no fertilizer was applied, it took 11 year s to reduce soil test levels from 50
Ibs./acre soil test phosphorousto 11 Ibs./acre. It is much easier to prevent a buildup than to try and reduce

it.

Table 13 Historic P Levelsfor fieldsin MMP

Field Sample P Sample P Sample P Sample P

Date (Ibs./ac) Date (Ibs./ac) Date (Ibs./ac) Date (Ibs./ac)
SF-01 9/2/2004 42 | 9/10/2005 54 | 10/1/2006 80
SF-02 9/2/2004 28 | 5/10/2006 32
SF-03 4/24/2006 6 | 9/2/2006 14
SF-04 9/2/2004 18 9/24/2006 12
SF-05 9/2/2004 18
SF-06 9/2/2004 22 9/24/2006 12
SF-07 9/2/2004 12 9/24/2006 10
SF-08 9/2/2004 26 | 4/24/2006 20
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Table 14 Historic Application Levelsfor fieldsin MM P

Field Name Date Applied | Acres Gallons/Acre | Ibs./Acre Ibs./ Acre | Ibs./Acre | Total
Applied | Applied Nitrogen P,0s K,0 Gallons
To (Imp)

SF-01 Jul 10, 2002 75 5,500 73 50 79 413,000
SF-01 Jun 1, 2004 90 6,000 79 69 130 540,000
SF-02 Jun 10, 2003 75 9,280 122 84 134 696,000
SF-02 Sep 10, 2005 75 9,333 120 50 193 700,000
SF-03 Sep 19, 2004 45 5,900 78 68 127 266,000
SF-03 Oct 15, 2006 54 4,444 57 14 91 240,000
SF-04 Jul 11, 2002 65 5,900 78 54 85 384,000
SF-04 Oct 16, 2006 70 8,143 104 27 166 570,000
SF-05 Apr 25, 2005 108 11,111 147 128 240 1,200,000
SF-06 Apr 25, 2005 79 10,000 132 115 216 790,000
SF-06 Oct 17, 2006 69 8,696 111 28 177 600,000
SF-07 Apr 25, 2004 92 10,000 132 115 216 920,000
SF-07 Oct 19, 2006 65 5,385 69 18 110 350,000
SF-08 Sep 10, 2005 80 11,250 145 60 233 900,000
Nutrient values are based on average of samples taken during that period.
*Nutrient Factors

N-Injected = No ammonium losses + 25% organic N available first year

N-Broadcasted = 35% ammonium losses + 25% organic N available the first year

P,Os = 50% available thefirst year

K0 = 100% available the first year

2007 2006 2005 2004

Total Gals. 1,760,000 1,600,000 2,256,000 1,460,000
Total Acres 258 155 232 182
Avg. Gal/Acre 6,822 10,323 9,722 8,022
Avg. P205/Acre* 44 67 224 0

* Based on Total Phosphate in the manure, in previous tablesit is assumed that only 50% of P205 in manure available
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5 Further Recommendations

5.1 Soil Monitoring Recommendations

5.1.1 Initial Monitoring

Initial monitoring to a depth of 12 feet is recommended for fields about which little is known regarding soil
nutrient levels or which have been highly fertilized in past years, with the objective of determining what
presently existsin the soil. Nutrient accumulations in fields are seldom uniform but vary with landscape
due to variation in processes such as leaching, denitrification, crop growth and other factors.

Benchmark sampling should be used to assess nutrient accumulations within specific selected areas of
fields, asfollows:
- Do exploratory study of two fields that have a history of high N fertilization application.
Select at least two upland sites (level or upper slope) to mid-slope sites and two level depressions (toe
dlope or lower slope) positionsin each field. Each area should be about one-half acre.
Sample each selected area separately by taking three boreholes per area at depth increments of 1.0 foot
to 12 feet or to depth of groundwater.
Analyze samples for nitrate, by depth for each area.
Interpret results -- nitrate nitrogen accumulation between 0 to 4 feet should not exceed 150 N Ibs./acre;
nitrates accumulated below 4 feet should not exceed 20 N Ibs./acre in each 1.0 foot. Services of a
professional agronomist should be sought if levels of nitrate nitrogen exceed those noted above.

5.1.2 Annual Monitoring

Annual soil testing isrequired to tailor fertilizer application rates to crop requirements. All fields should be
tested to provide information for sound fertilizer recommendations for various crops and fields. Follow the
general instructions for soil testing, including:
- Sample annually in late fall.
Sample depths of 0 to 6 inches and 6 to 24 inches.
Sample one location per 5 acres with a minimum of 15 samples per field to produce a composite
sample for each depth.
Analyze samples for nitrate nitrogen and other nutrients as required for fertilizer recommendations.
Interpret results -- nitrate nitrogen accumulation between 0 to 2 feet should not exceed the levels given
in Table 15.

Table 15 Maximum Allowable Nitrogen in the top 60cm (2ft) of soil

Ag Capability Class Residual Limit of Nitrate Nitrogen Residual Limit of Nitrate Nitrogen
(Ibs./ac) at end of growing season (Ibs./ac) during growing season

1,2,3 (except 3M or 3MW) 140 280

3M, 3MW, 4 90 180

5 30 60

5.1.3 Threeto Five Year Monitoring

Once every three years, additional sampling should be undertaken at the landscape sites established for the
benchmark sampling. The purpose is to ensure that the management/cropping/irrigation system isworking
as required to minimize nitrate accumulation/groundwater contamination risks. The sampling interval could
be increased to five yearsif analyses after the first 3 to 6 years provide no evidence of issues for concern.
Sampling procedures and guidelines for interpretation of results as outlined for initial monitoring should be
followed. The producer should keep long-term records of fertilizer application rates for crops grown on
both rented and owned land.
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5.2 Setback Recommendations

To reduce the risk of runoff entering surface water, a setback is necessary to absorb the runoff and prevent
it from traveling downslope. Table 16 from Farm Practices Guidelines pg. 25 should be used as guideline
for application setbacks from watercourses and wells.

Table 16 Recommended Distances (m) from Water cour ses, Sinkholes, Springs, Wells and Residential Property Linesfor
Manure Spreading

Slope No Incorporation Surface Applied and Irrigation Injection
Incorporation within 48 Hours

less than 4% 30 20 5

4-6% 60 40 10

6-12% 90 60 15

Distance based on soil not supporting perennial forage crops or with minimal trash cover
Where a perennial forage crop or good trash cover is present, distances may be reduced by 1/2

5.3 Nutrient Management

Ideal Proteinslower nitrogen excretion:

One concept that is being adopted with respect to feed formulation, isthat of ideal proteins. An ideal
protein is onein which dietary amino acids (AA) at specific ratios relative to lysine closely match the AA
requirements of the animal (CAST, July 2002). By lowering the overall protein level inthe diet and
supplementing with synthetic AAs to correct the AA ratios, it is possible to reduce nitrogen excretion. It
has been shown that lowering the dietary protein concentration by 2 per cent and supplementing the diet
with synthetic lysine can result in a 20-25 per cent decrease in N excretion, and is cost-effective (CAST,
July 2002).

Lower crudeprotein dietsreduce water intake:

Furthermore, feeding lower crude protein diets reduces water intake of the pigs because they have less
ammonia (NH3) to flush out of their systems, thus reducing both the amount of urine excreted and the
amount of N present in the urine. This alone can reduce slurry volume by as much as 30 % (Feedstufs, Oct
22,2002). Phase feeding has been shown to decrease overall N excretion. Feeding five dietsin the
grow/finish stages, rather than two, can decrease N excretion from 5-8 per cent (Thaler, 1997). (Funk,
2004)

Livestock generally absorb very little Cu, Zn, Mn in feed:

Concentrations of metalsin manures closely reflect metal concentrations in feed that are added to feed to
promote growth and to prevent microbial infections. Livestock generally absorb very little of the metal in
their feed. Therefore, feeds supplemented with minerals (metals) usually result in manures containing high
concentrations of the metals. For example, feeding rations high in Cu and/or zinc are often used as growth
stimulants or as a disease control measure in swine. However, swine manure is estimated to contain 86% of
the Cu, 100% of the Zn, 79% of the Mn and 66% of the Na offered to the pig (cited in Moore et al. 1998).

Phytase incr eases efficiency of P:

60 to 80% of Pin traditional feed ingredientsis present in the form of phytate, a compound that pigs do not
usewell. Phytase can play avita roleinincreasing the efficiency of Pin utilization. Phytaseis an enzyme
that releases the inorganic P from phytate so that it can be used by pigs. The excretion of P can be reduced
by 25-50% with the addition of phytase.

In their paper, Feasibility and Effectiveness of Several Options for Regulating Manure Phosphorus
Management in Manitoba, Esther Salvano, Ed Tyrchniewicz and Don Flaten had the following suggestions.

Add phytase to improve use of feed grain P and reduce dietary P supplementation -Western Canadian
nutritionists estimate that recent supplementation of pig diets with phytase has reduced P excretion by
25%. According to the literature reviewed in Chapter 3 of our Phase 1 report (Flaten et al. 2003), the
addition of phytase to the diet of finisher pigs typically reduces P excretion by up to 30%. Other reviews
have cited a range of 5 to 62% reduction in P excretion when phytase is added to swine diets. Part of the
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reason for the variability in effect of phytase is due to the variation in the amount of phytase added in the
diet, the type of feed being used, and the degree to which total dietary P isreduced to offset the expected
increase in P availability from the bulk feed source.

Furthermore, many producersin Manitoba have also decreased the overall quantity of nutritionally
available phosphorus in swine diets to minimize the amount of P that is supplied in excess of animal
requirements. This decrease in dietary P is expected to reduce P excretion by an additional 15%.
Therefore, if P excretion can be reduced by a total of 40% as a result of adding phytase and reducing total
and available dietary P intake, the land area required for manure spreading on a P-balance basisis
reduced accordingly, making the adjustment to a P-balance based rate |ess extreme than without these
measures.

Although our research team intended to examine the practical consequences of reducing excreted P by
adding phytase and reducing dietary P, we were not able to do so. Pork producersin Manitoba have
introduced these modified diets relatively recently and the impact of that feeding programis not yet
accurately reflected in the manure analyses from the large barns and manure storage systems that are
being used.

Suggesnons for Managing P in Manure
Manage Manure N efficiently to raise manure's N:P ratio and minimize surplus P
Test soil and manure regularly and follow recommendations
Plant crops with high P uptake (e.g. canola, alfafa)
Manage crops for superior yields
Harvest forage on manured lands as hay rather than pasture
Select sites with appropriate land base for new construction or expansion
Add phytase to improve use of feed grain P and reduce dietary P supplementation
Manage barns for low water use and low manure volumes
Remove solids from liquid manure and apply or export separately

Apply manure on an N basis every 2-5 years
Suggestlonsfrom MLMM Initiative Newsletter, Spring 2004

Typical sat levelsin the hog feed rations may be higher than necessary. Hog operations in the clay soil
areas of the Red River Valley region should have their feed rations periodically analyzed for sodium and
chloride to ensure they do not exceed recommended levels. Thisis especially important for soils that
already have high levels of salinity.

Pathogenic Organisms:

(Excerpts from the executive summary of the paper written by Holley, 2003) Generally, pathogens survived
longer in environmental samples at cool temperatures (Table 19). Pork consumption is the highest among
all meat consumed in Denmark and Holland and pork is amajor source of human enteric illness. All
human Y ersiniaand most S. Typhimurium infections in both countries are attributed to pork consumption
and both pathogens are highly prevalent in domestic swine. Some studies have also shown that pathogens
from manure spread using currently acceptable application practices can travel through soil and reach
receiving waters, which are subsequently used as public water sources. Livestock agricultureis considered
one of the primary causes of bacterial contamination of surface and ground waters. Clay soils could be less
effectivein limited bacterial transport compared to sandy soils.
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Table 17 Survival of Animal Fecal Pathogensin the Environment

Material Temp. Duration of
Survival
Giardia Crypto- Salmonella | Campylo- Yersinia E. Coli
sporidium bacter entercolitcia | O157:H7

Reference 21-23 24-25 26-28 29-31 30,37 32-36
Water frozen <1 day >1 year >6 months 12 days >1 year >300 days

cold (5C) 11 weeks >1 year >6 months 12 days >1 year >300 days

warm (30C) | 2 weeks 10 weeks >6 months 4 days 10 days 84 days
Soil frozen <1 day >1 year >12 weeks 2-8 weeks | >1 year >300 days

cold (5C) 7 weeks 8 weeks 12-28 2 weeks >1 year 100 days

weeks

warm (30C) | 2 weeks 4 weeks 4 weeks 1 week 10 days 2 days
Cattle frozen <1 day >1 year >6 months 2-8 weeks | >1year >100 days
Feces

cold (5C) 1 week 8 weeks 12-28 1-3 weeks | 30-100 >100 days

weeks days

warm (30C) | 1 week 4 weeks 4 weeks 1 week 10-30 days 10 days

Slurry 1 year >1 year 13-75days | >112days | 12-28days | 10-100
days

Compost 2 weeks 4 weeks 7-14 days 7 days 7 days 7 days
Dry 1 day 1 day 1-7 days 1 day 1 day 1 day
Surfaces

Generally, pathogens survived longer in environmental samples at cool temperatures.

Pork consumption is the highest among all meat consumed in Denmark and Holland and pork is a major

source of human enteric illness. All human Y ersiniaand most S. Typhimurium infections in both countries

are attributed to pork consumption and both pathogens are highly prevalent in domestic swine.

Some studies have also shown that pathogens from manure spread using currently acceptable application
practices can travel through soil and reach receiving waters, which are subsequently used as public water
sources.

Livestock agriculture is considered one of the primary causes of bacterial contamination of surface and
ground waters.

Clay soils could be less effective in limited bacterial transport compared to sandy soils.

Excerpts from the executive summary of the paper written by Holley, 2003.
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5.4 Management Recommendations

Spreading of manure should be done as close as possible to the time of crop removal.

Growing forages such as alfalfato recycle or retrieve deep nitrate and phosphorus in the soil where
there are high levels.

Records of manure application rates, methods and locations should be kept on file with the operator.
Thisfile should also include manure nutrient analyses, soil tests and other pertinent information
necessary to demonstrate compliance with the manure management plan.

An agrologist should review any changes to this plan, and the plan should be amended prior to
implementation of changes.

The project proponents are confident and committed to the manure nutrient management of their spreading
lands. This demonstrates their responsibility to the implementation of sustainable application rates as
determined in this report.

Given that the Target Manure Rates are followed, setbacks are observed, and the recommendations are
adopted, | certify that the proposed manure management plan is sustainable with minimal environmental
risk.

Ron Tone, P.Ag., CCA Date
Tone Ag Consulting Ltd.
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APPENDIX A

Soil Information
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Table 18 Soils Infor mation

Land Soil Name Symbol Texture | Drainage Family ** Agri. | *Pot.
Description Particle | Cap. Impact
Size
SF-01 Meleb MEBXx3x L Poor LY 5W Low
SW 18-4-7E Sundown SUWXx3x LS-Gr Very Poor SS 5W High
Sundown SUWpPXXXX LS-Gr Very Poor SS 6W High
SF-02 Berlo BLOXXXX LFS Imperfect SY 3M High
NW 17-4-7E Malonton MNTXx2x FS Poor SY 5W High
Pansy PANXXXX FS Imperfect SY 4M High
Spearhill SRLXXXX LS-Gr Imperfect SS 4M High
SF-03 Kircro KICXXxx M Very Poor ME/SY O3wW Organic
W 1/2 SW 19-4- | Malonton MNTXXXX FS Poor SY 5W High
7E
Pelan PLNXXXX LFS Imperfect SY 2M Low
Sundown SUWxx3x LS-Gr Very Poor SS 5W High
Sundown SUWpXXXX LS-Gr Very Poor SS 6W High
SF-04 Malonton MNTXXXX FS Poor SY 5W High
NW 19-4-7E Malonton MNTXx2x FS Poor SY 5W High
Pansy PANXXXX FS Imperfect SY 4M High
Pelan PLNXXXX LFS Imperfect SY 2M Low
Spearhill SRLXXXX LS-Gr Imperfect SS 4M High
SF-05 Kircro KICxxxx M Very Poor ME/SY O3W Organic
NE 20-4-7E Malonton MNTXx3x FS Poor SY 5W High
Malonton MNTpXXXX FS Very Poor SY 6W High
Pansy PANXXXX FS Imperfect SY 4M High
SF-06 Malonton MNTXXXX FS Poor SY 5W High
NE 24-4-6E Pelan PLNXXXX LFS Imperfect SY 2M Low
SF-07 Kircro KICxXxxx M Very Poor ME/SY Oo3W Organic
SW 24-4-6E Malonton MNTXXXX FS Poor SY 5W High
Malonton MNTpXXXX FS Very Poor SY 6W High
Pelan PLNXXXX LFS Imperfect SY 2M Low
SF-08 Davidson DVDXXXX LFS Well SY 3M High
SE 23-4-6E Leary LRYXxXxx LS Rapid SS 5M High
Malonton MNTXXXX FS Poor SY 5W High
Malonton MNTpXXXX FS Very Poor SY 6W High
Pelan PLNXXXX LFS Imperfect SY 2M Low

* Pot. Impact - Potential Environmental Impact Rating ** Agri. Cap. - Agricultural Capability Class

**CLASSESOF SOILS - Agricultural Capability

The first three classes are considered capable of sustained production of common field crops.

Class 1 - no important limitations for crop use.

Class 2 - moderate limitations that reduce the choice of crops or require moderate conservation practices.
Class 3 - moderate limitations that restrict the range of crops or require moderate conservation practices.
Class 4 - severe limitations that restrict the choice of crops or require special conservation practices or both.
Class 5 - severe limitations that restrict their capability to producing perennial forage crops.

Class 6 - capable only of producing perennial forage crops and improvement practices are not feasible.

AGRICULTURAL CAPABILITY SUBCLASSLIMITATIONS

E - Erosion: Includes soil where damage from erosion is alimitation.

| - Soils subjected to inundation by streams and lakes causing crop damage or restricting agricultural use.

M - Moisture limitation: soils where crops are adversely affected by droughtiness owing to inherent soil characteristics.

W - Excess water: Excess water from inadequate soil drainage, a high water table, seepage or runoff from surrounding areas.

C - Adverse climate: this subclass denotes a significant adverse climate for crop production.

D - Undesirable soil structure and/or low permeability.

F - Low fertility: this subclass is made up of soils having low fertility.

L - Coarse wood fragments: in the rating of organic soils, woody inclusions in the form of trunks, stumps and branches (>10 cm
diameter) in sufficient quantity to significantly hinder tillage, planting and harvesting operations.

N - Sdlinity: designates soilsthat are adversely affected by the presence of soluble salts.

P - Stoniness : this subclass is made up of soils sufficiently stony to significantly hinder tillage, planting, and harvesting operations.
R - Consolidated bedrock: this subclass includes soils in which the presence of bedrock near the surface restricts their agricultural use.
T - Topography: this subclass is made up of soils where topography is alimitation.

X - Cumulative minor adverse characteristics: this subclass consists of soils having a moderate limitation.

DRAINAGE
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Very rapidly drained - Water is removed from the soil very rapidly in relation to supply.

Rapidly drained - Water is removed from the soil rapidly in relation to supply.

Well drained - Water isremoved from the soil readily but is not rapidly.

M oderately well drained - Water is removed from the soil somewhat slowly in relation to supply.

Imperfectly drained - Water is removed from the soil sufficiently slow in relation to the supply to keep the soil wet for asignificant
part of the growing season.

Poorly drained - Water is removed so slowly in relation to the supply that the soil remains wet for a comparatively large part of the
time when the soil is not frozen.

Very poorly drained - Water is removed from the soil so slowly that the water table remains at or on the surface for a greater part of
the time the soil is not frozen.

Table 19 Soil Textures- Mineral Soils

Textural Group Class Symbol Class Name
Very Coarse VCoS Very Coarse Sand
CoS Coarse Sand
S Sand
Coarse LCoS Loamy Coarse Sand
LS Loamy Sand
FS Fine Sand
LFS Loamy Fine Sand
Moderately Coarse CoSL Coarse Sandy Loam
SL Sandy Loam
FSL Fine Sandy Loam
VFS Very Fine Sand
LVFS Loamy Very Fine Sand
Medium Si Silt
VFSL Very Fine Sandy Loam
L Loam
SiL Silt Loam
Moderately Fine SCL Sandy Clay Loam
SiCL Silty Clay Loam
CL Clay Loam
Fine SC Sandy Clay
SiC Silty Clay
C Clay
Very Fine HC Heavy Clay

Taken from page 64 of D85.

Organic Soils - Degree of Decomposition

Fibric - f - Low decomposition, high plant material

Mesic - m - Moderately decomposed, presence of recognized plant material
Humic - h - Highly decomposed, little or no plant material present

ME - Mesic Family Particle size
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Table 20 Particle Size

Particle Size

Symbol

Description

Coarse-Loamy

CL

A loamy particle size that has 15% or more by weight of fine sand (0.25-0.1mm)
or coarser particles, including fragments up to 7.5 cm, and has 18-35% clay in the
fine earth fraction

Clayey-Skeletal

Cs

Particles 2mm - 25cm occupy 35% or more by volume with enough fine earth to
fill interstices larger than 1mm; the fraction finer than 2mm is that defined for the
clayey particle-size class.

Coarse-Silty

CSi

A loamy patrticle size that has 15% or more by weight of fine sand (0.25-0.1mm)
or coarser particles, including fragments up to 7.5 cm, and has less than 18%
clay in the fine earth fraction.

Clayey

CYy

The fine earth contains 35% or more clay by weight and has less than 18% clay
in the fine earth fraction and particles 2mm - 25cm occupy less than 35% by
volume.

Fine-Clayey

FC

A clayey patrticle size that has 35-60% clay in the fine earth fraction.

Fibric (Organic)

Fl

The least decomposed of all organic materials; there is a large amount of well-
preserved fiber that is readily identifiable as to botanical origin. Fibers retain their
character upon rubbing.

Fine-Loamy

FL

A loamy particle size that has less 15% by weight of fine sand (0.25-0.1mm) or
coarser particles, including fragments up to 7.5 cm, and has 18-35% clay in the
fine earth fraction.

Fragmental

FR

Stones, cobbles, and gravel, with too little fine earth to fill interstices larger than
1mm.

Fine-Silty

FSi

A loamy particle size that has less than 15% by weight of fine sand (0.25-0.1mm)
or coarser particles, including fragments up to 7.5 cm, and has less than 18%
clay in the fine earth fraction.

Humic (Organic)

HU

Highly decomposed organic material; small amounts of fiber are present that can
be identified as to their botanical origin. Fibers can be easily destroyed by
rubbing.

Leaf Litter

Leaf litter and twigs - undecomposed.

Loamy-Skeletal

Particles 2mm - 25cm occupy 35% or more by volume with enough fine earth to
fill interstices larger than 1mm; the fraction finer than 2mm is that defined for the
loamy particle-size class.

Loamy

LY

The texture of fine earth includes loamy very fine sand, very fine sand, and
textures with less than 35% clay; particles 2mm - 25cm occupy less than 35% by
volume.

Mesic (Organic)

ME

Organic materials in an intermediate stage of decomposition; intermediate
amounts of fiber are present that can be identified as to their botanical origin.

Bedrock

RK

The solid rock that underlies soil and the regolith or that is exposed at the
surface.

Sandy-Coarse

SC

Soils that are developed on dominantly medium to coarse sand (but without
significant gravel). These have lower water holding capacities than other sandy
soils.

Sandy-Fine

SF

Soils that are developed on dominantly loamy fine sand to fine sand. have higher
water holding capacities than coarse sands. Most Manitoba soils developed on
sand are in this category.

Skeletal

SK

Soils with greater than 35% coarse fragments by volume, but with enough fines
to fill the smaller pore spaces. This is normally used with a description of the fine
material associated with it, such as SS (sandy skeletal) or LS (loamy skeletal).

Sandy-Skeletal

SS

Particles coarser than 2mm occupy 35% or more by volume with enough fine
earth to fill interstices larger than 1mm; the fraction finer than 2mm is that defined
for the sandy patrticle-size class.

Sandy

SY

The texture of fine earth includes sands and loamy sands, exclusive of loamy
very fine sand and very fine sand textures; particles 2mm - 25cm occupy less
than 35% by volume

Texture Complex

X

Used for soils with a very wide range of parent material textures. For example,
Eroded Slopes Complex.

Undifferentiated

ubD

Used for soils where the texture of the underlying parent material is variable (SY,
LY, CY), butit doesn't affect the soil series designation.

Very-Fine-Clayey

VC

A clayey particle size that has 60% or more clay in the fine earth fraction
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MAP SYMBOLOGY

Named soil occurring in map delineation
(SOL) and variations on this typical soil (p)

e

—» SOL 5p

Percentile proportion (from 2 to 8 representing 20
to 80%) of map delineation occupied by name soil
and phases (occurs only in compound unit)

'\

Soil erosion phase Slope phase

Surface stoniness phase

Salinity phase

Map units
Simple Map units (only one soil named)

Soil Series Soil serieswith variation
A 4 modal soil
PBI PBI1

Soil series with phases
RAM

erosion —P 1cxx € sdinity
_ M

slope stoniness

Compound Map Units (more than one named soil, soil variant of phase)

PBI161 — TDP4p
2elx XXXS

Approximately 60% of this example map unit is moderately eroded (2), slightly stony (1), Pembina soils
with asilty substrate (PBI1) occurring on strongly sloping (€) land; and 40% of the map unit is slightly
saline (s), Tadpole soil with athin (15-40 cm) peaty (TDPp) surface layer.

Complex Maps Units (undifferentiated complex of soil/landscape features)

ERX
A
Eroded slopes complex

Non-Soil Features
$ER Eroded Slope

$CB Cobbled Beach
$UL Unclassified

Phases
Degree of Erosion
X non-eroded or minimal
1 dlightly eroded
2 moderately eroded
3 severely eroded
0 overblown

Degree of Salinity
X non saline

s weakly saline

t moderately saline
u strongly saline

Soil Features
p peaty surface (15 to 40 cm thick)
d drained soil (artificially improved drainage)

$UR Urban land/Roads

SEU
A

Shellmouth complex

$MH Marsh
$ZZ bodies (lagoons, ponds, |akes)

Stoniness

X non stony

1 dlightly stony

2 moderately stony

3 very stony

4 exceedingly stony
5 excessively stony

Slope class
X 0-.5% level to nearly level

b 0.5-2% nearly level

c 2-5% very gently sloping

d 5-9 % gently sloping

e 9-15 % moderately sloping

f 15-30 % strongly sloping

g 30-40% very strongly sloping
h 45-70% extremely sloping
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APPENDIX B
Soil Sample Reports
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Insert Soil Sample Reports Here.
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APPENDIX C

Manure Analysis Reports
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Insert Manure Analysis Reports Here.
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APPENDIX D

Manitoba Conservation M anure M anagement Plan
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Insert Manure Management Plan Here.

Sample Farms Manure Management Report
Prepared by Tone Ag Consulting Ltd. March 10, 2006

37



