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7. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 2, CLEARING AND GRUBBING 

This item shall consist of the work and materials necessary to remove any trees, trash, debris, and plant 
and manure residues from construction areas and areas to be abandoned as described in this 
specification. 

1. Disposal area will be as indicated on drawings. Landowner will be responsible for final disposal of 
materials. Topsoil will be redistributed over areas to be seeded by contractor. 

2. Manure shall be applied in accordance with nutrient management plan. 

3. In section 6, Measurement and payment, Method 1 shall apply. 
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7. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 1, STRUCTURE REMOVAL 

This item shall consist of performing the work necessary to remove fences, hay bales/stacks, structures 
noted on drawings, and feeders from areas where construction activities will be performed and areas to 
be abandon. 

1. In section 2, Marking and section 3, Removal, Method 1 shall apply for both. 

2. In section 6, Measurement and payment, Method 1 shall apply. 
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8. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. SUBSIDIARY ITEM, POLLUTION CONTROL 

This item shall consist of performing the work and providing the materials necessary for conforming 
with this specification. 

1. Alternative erosion control measures shall have prior approval of the engineer. 

2. Payment for this item will be included under the bid items for which pollution control by the 
contractor is required. Items that may require pollution control for construction by the contractor 
are, but not limited to: excavations, earthfills, plastic & metal pipes, concrete work, clay liner (if 
specified). 
Note: be sure to adjust price on specific bid items to account for pollution control. 
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7. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 15, SEEDING SPRIGGING AND MULCHING 

This item shall consist of the work and materials necessary to create a smooth, firm, free draining seedbed. 
Backfill areas, diversion dikes, ditches, areas noted on drawings, and all other areas disturbed by construction 
operations are to be seeded, fertilized, and mulched as described in this specification (note: graded lot areas, 
gravel access roads, and concrete pads do not need to be seeded). Note: seeding and mulching shall be 
completed within 7 days of topsoiling. 

1. Salvaged topsoil shall be redistributed evenly over all disturbed areas designated by project engineer or 
his/her representative. Payment for topsoiling shall be included under Bid Item 9, Topsoiling. 

2. Fertilizer shall be applied at a rate of 100 lbs/ac of 10-10-10. 

3. Lime shall not be applied. 

4. The soil surface shall be scarified to a depth of 2" with a disk or other suitable implement. 

5. The seeding rates for the disturbed areas shall be as listed below (select one mixture and one companion 
crop): 

Native mixture:  
Certified Seed 	 Seed Mixture  
Western Wheatgrass 	 50% 
Slender Wheatgrass 	 50% 

Tame Grass mixture:  
Certified Seed 	 Seed Mixture  
Smooth Bromegrass 	 50% 
Intermediate Wheatgrass 	 50% 

Companion Crop:  
Certified Seed 	 Rate  
Oats, Barley 	 10 lbs./ac 
Spring Wheat 	 15 lbs/ac 

The seeding rate for the native and tame mixture shall be 20 lb./ac (this does not include the companion 
crop). 

If the seeding is to be completed after September 1, add 5 lb./ac. of winter wheat. 

Minimum seed germination rate shall be 85%, and minimum seed purity shall be 95%. Similar growth 
habit varieties may be substituted. Fescue (if specified) shall have low levels of endophyte. 

Inoculate trefoil (if specified) with the proper fresh culture a maximum of 24 hours prior to sowing. Use 
four times the recommended inoculant when hydroseeding. 

6. Firm the seedbed by cultipacking or rolling. 

7. Straw or hay mulch shall be applied at a rate of 2 tons/ac. Mulch must be free of undesirable weed seeds. 
Anchor mulch by lightly disking. 

8. Items subsidiary to this Bid item are: 
Mobilization & Demobilization, Construction Specification 8 

9. In section 6, Measurement and Payment, Method I will apply. 
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9. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. SUBSIDIARY ITEM, CONSTRUCTION SURVEYS 

This item shall consist of all surveys required for the contractors' quality control; to insure that 
earthwork, gravel placement, pipe placement and concrete placement are to the specified elevations, 
line and grades shown on drawings. 

1. In section 5, Construction surveys, Method 1 shall apply. 

2. Initial staking provided by government or designated representative: 

a. centerline, slope and/or offset for all earthfill work, pipes, and concrete. 

b. grade hubs set for top of gravel fills (blue topping). 

c. original and final surveys for determination of adjusted quantities, if different from original 
design elevations and dimensions. 

3. Final elevation tolerances are +/- 0.1'. Contractor shall have the equipment and ability to transfer 
elevations from construction stakes and blue tops. 

4. A coordinate point list is provided at the end of this specification. 

5. Payment for this item will be included under the bid items for which survey work by the contractor 
is required. Bid items that will require survey work by the contractor are, but not limited to: 
excavations, earthfills, plastic and metal pipes, corrugated plastic tubing, concrete work, clay liner 
(if specified). 

Coordinate Point List: 
Number 	Northing 	Easting 	Elevation 	Full Desc 
1 	 10000.0000 10000.0000 100.00 	stnl 
2 	 10221.8358 9961.2864 	98.34 	stn2 
3 	 9820.5183 	9964.1757 	103.50 	stn3 
4 	 9453.7135 	9961.3503 	103.03 	stn4 
5 	 9002.7127 	9919.9671 	103.92 	stn5 
6 	 10068.8206 9917.9239 	101.23 	stn6 
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8. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. SUBSIDIARY ITEM, WATER FOR CONSTRUCTION 

This item shall consist of performing the work and providing the water necessary for conforming with 
this specification. 

1. Material and site conditions will likely exist where water for construction will be necessary. 

2. Payment for this item will be included under the bid items for which water for construction by the 
contractor is required. Items that may require water for construction by the contractor are, but not 
limited to: excavations, earthfills, plastic and metal pipes, corrugated plastic tubing, concrete work, 
clay liner (if specified). 
Note: be sure to adjust price on specific bid items to account for adding water. 
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8. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. SUBSIDIARY ITEM, REMOVAL OF WATER 

This item shall consist of performing the work and providing the equipment necessary for conforming 
with this specification. 

1. Material and site conditions will likely exist where removal of water will be necessary. 

2. A written plan for water removal will not be required. 

3. Payment for this item will be included under the bid items for which removal of water by the 
contractor is required. Items that may require removal of water by the contractor are, but not 
limited to: excavation, earthfills, plastic and metal pipes, corrugated plastic tubing, concrete work, 
clay liner (if specified). 
Note: be sure to adjust price on specific bid items to account for removal of water. 
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10. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 7, EXCAVATION -Topsoil Stripping 

This item shall consist of the work and materials necessary to strip and stockpile topsoil. These shall be 
excavated to the lines, grades, elevations, and locations shown on drawings and as described in this 
specification. Final elevation tolerances are +1- 0.1'. Contractor shall have the equipment and 
ability to transfer elevations from construction stakes and blue tops. 

1. In section 2, Classification, Common excavation shall apply. 

2. In section 4, Use of excavated material, Method 1 shall apply. 

3. In section 5, Disposal of waste materials, Method 1 shall apply. 

4. All topsoil and organic materials shall be stripped from the graded site area, diversion and pond 
dike areas, borrow areas, and along the access road areas shown on sheet 2 of drawings and 
stockpiled adjacent to these areas. 

5. Items subsidiary to this Bid item are: 
Clearing & Grubbing, Construction Specification 2 
Pollution Control, Construction Specification 5 
Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 
Water for Construction, Construction Specification 10 
Removal of Water, Construction Specification 11 
Earthfill -Dikes, Sub-grades, Backfills, Construction Specification 23 

6. All excavations shall have a workmanlike finish (i.e. smoothed and graded with proper equipment). 

7. Suitable topsoil material shall be used for topsoiling as described in Bid Item 9, Topsoiling.  

8. Any existing waterlines or tiles uncovered and/or damaged shall be repaired and reburied to original 
condition or better. 

9. In section 9, Measurement and payment, Method 3 shall apply. 

401 
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B. BID ITEM 8, EXCAVATION -pond, structures, roads, and diversion ditches 

This item shall consist of the work and materials necessary to; excavate the borrow area, excavate diversion ditches, excavate staff 
gauge hole, over-excavate for clay liner, and excavate structure (solid separator) areas. These areas shall be excavated to the lines, 
grades, elevations, and locations shown on drawings and as described in this specification. Final elevation tolerances are +1- 0.1'. 
Contractor shall have the equipment and ability to transfer elevations from construction stakes and blue tops. 

1. In section 2, Classification, Common excavation shall apply. 

2. In section 4, Use of excavated material, Method 1 shall apply. 

3. In section 5, Disposal of waste materials, Method 1 shall apply. 

4. All excavations shall have a workmanlike finish (i.e. smoothed and graded with proper equipment). 

5. Suitable excavated material shall be used for needed fills and backfills as described in Subsidiary Item, Earthfill  -Dikes, 
sub-grades, and backfilling. 

6. Items subsidiary to this Bid item are: Earthfill -Dikes, Sub-grades, Backfills, Construction Specification 23; 
Pollution Control, Construction Specification 5 
Construction Surveys, Construction Specification 7; 
Mobilization & Demobilization, Construction Specification 8 
Water for Construction, Construction Specification 10; 
Removal of Water, Construction Specification 11 

MIS 
7. Borrow areas shall be as noted on drawings. These areas shall be regraded and be free draining after fill is borrowed. 

Disposal area shall be areas adjacent to existing lot areas. 

dr 	8. Any existing waterlines or tiles uncovered and/or damaged shall be repaired and reburied to original condition or better. 

9. Any sand and/or gravel areas found in the pond bottom or side-slope areas shall be over-excavated 2 feet and filled with 
compacted CL (clay) material from on-site excavations as directed by the engineer or his/her designated representative. 
Measurement and payment will be as described in No. 10 below. If a clay liner is specified then disregard this statement.  

10. In section 9, Measurement and payment, Method 3 shall apply. 
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10. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

AO 

do 

A. SUBSIDIARY ITEM , EARTHFILL -DIKES, SUB-GRADES, AND BACKFILLS  

This item shall consist of the work and materials necessary to; construct the pond dikes, construct diversion 
dikes, construct access road(s) and heavy use concrete pad sub-grade areas, backfill concrete walls, concrete 
pads and gravel fill areas, grade lots to drain to solid separators, and fill areas noted on drawings. These 
shall be constructed to the lines, grades, elevations, and locations shown on drawings and as described in this 
specification. Final elevation tolerances are +1- 0.1'. Contractor shall have the equipment and ability to 
transfer elevations from construction stakes and blue tops. 

1. All earthfills shall have a workmanlike finish (i.e. smoothed and graded with proper equipment). 

2. Material for earthfills shall come from excavation of pond and ditches; refer to Bid Items 7 & 8, 
Excavation. 

3. Compaction shall be Class C for dikes, sub-grades and fill areas. Compaction of earthfill shall be 
accomplished by a minimum of two passes over entire lift thickness with machine track or wheel. Lift 
thickness shall be 6 inches. In subgrade fill areas each lift shall also be leveled prior to machine 
compaction to insure uniform compaction. 

4. Excess excavated material (if any) not used for backfill or fill shall be used to construct mounds in lot 
areas and also used to fill and grade lot areas. Mounds shall be constructed with 8:1 side slopes or flatter 
and shall have a smooth and uniform appearance when completed. This area shall be free draining after 
grading. 

5. Stockpiled topsoil materials shall be redistributed over areas to be seeded. Refer to Specification 26. 

6. The moisture content of the fill material shall be maintained within the limits required to: 

• Prevent bulking or dilatence of the material under the action of hauling or compacting 
equipment. 

• Prevent the adherence of the fill material to the treads and tracks of the equipment. 
• Insure the crushing and blending of the soil clods and aggregation into a homogenous mass. 

Soils shall possess sufficient moisture to form a ball, which deforms plastically without 
cracking when kneaded by hand. 

7. No payment will be made for this item. Compensation will be considered as included in the payment for 
Bid Item 7 & 8, Excavation. 

WO 
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B. BID ITEM 10, EARTHFILL -GRAVEL FILL FOR ACCESS ROADS 

This item shall consist of performing the work necessary to supply and place gravel for the access road (s) 
and other specified areas (e.g. dikes) to the locations, dimensions, and grades shown on drawings. Final 
elevation tolerances are +1- 0.1'. Contractor shall have the equipment and ability to transfer elevations 
from construction stakes and blue tops. 

1. All gravel earthfills shall have a workmanlike finish (i.e. smoothed and graded with proper equipment). 

2. The gravel materials, noted in drawings, for construction of access roads shall: 
a. have a uniform range of sizes, with no more than 15% passing the No. 200 sieve and stones no 

larger than 2". 
b. be compacted in 6" lifts by 2 passes over entire surface with a vibratory roller or rubber tire type 

compactor. 
c. be leveled and graded with a road grader. 

3. All organic material and topsoil shall be removed prior to areas with fill as shown on drawings and 
replaced with compacted mineral earthfill. These areas shall be graded, roller compacted, and smoothed 
prior to geotextile and fill placement. These areas shall be brought up to top of subgrade in low lying 
areas with earthfill material (mineral soils; not topsoil or organic materials). Payment for this subgrade 
preparation shall be made under Bid Item 7, Excavation - topsoil stripping. 

4. Gravel material shall be underlain with a woven geotextile (except under concrete areas). Refer to 
Construction Specification 95, Geotextile for requirements and payment for geotextile. 

5. The access road shall be shaped as shown on drawings. 

6. Items subsidiary to this Bid item are: 
Pollution Control, Construction Specification 5 
Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 
Water for Construction, Construction Specification 10 
Removal of Water, Construction Specification 11 

7. In section 9, Measurement and payment, Method 2 and Method 6 shall apply. 
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C. BID ITEM 11, EARTHFILL -DRAINFILL FOR CONCRETE AREAS 

This item shall consist of performing the work necessary to supply drainfill for concrete areas to the 
locations, dimensions, and grades shown on drawings. Final elevation tolerances are +/- 0.1'. Contractor 
shall have the equipment and ability to transfer elevations from construction stakes and blue tops. 

1. All drainfills shall have a workmanlike finish (i.e. smoothed and graded with proper equipment). 

2. Drainfill shall be clean, well graded gravel or sand with stones no larger than 1" and shall have no more 
than 12% fines passing the No. 200 sieve. 

3. All organic material and topsoil shall be removed from areas with fill as shown on drawings, and 
replaced with compacted mineral earthfill. These areas shall be graded, roller compacted, and smoothed 
prior to geotextile and fill placement. These areas shall be brought up to top of subgrade in low lying 
areas with earthfill material (mineral soils; not topsoil or organic materials). Payment for this subgrade 
preparation shall be made under Bid Item 7, Excavation - topsoil stripping. 

4. Delivery of the drainfill described above shall be paid for under this Bid Item.  Drainfill shall be 
delivered to the heavy use concrete pad areas and solid separator foundation areas as directed by 
the engineer or his/her representative. Placement of drainfill will be paid for under Bid Item 13, 
Structure Concrete. 

5. Items subsidiary to this Bid item are: 
Pollution Control, Construction Specification 5 
Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 
Water for Construction, Construction Specification 10 
Removal of Water, Construction Specification 11 

6. In section 9, Measurement and payment, Method 2 and Method 6 shall apply. 
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7. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

as 
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A. BID ITEM 9, TOPSOILING 

This item shall consist of the work and materials necessary to place topsoil in areas to be seeded as described 
in this specification. 

1. In section 3, Furnishing, Method 1 shall apply. 

2. In section 5, Spreading, Method 2 shall apply. 

3. All areas disturbed by construction operations with the exception of graded lot areas, mounds and pond 
in-slopes and bottoms, which do not need topsoiling. 

4. Topsoil depth shall be 6" minimum. 

5. Excess topsoil shall be placed in diversions dikes and/or mounds (if required). 

6. In section 6, Measurement and payment, Method 1 shall apply. 
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24. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 13, STRUCTURE CONCRETE 

This item shall consist of placing the drainfill, and furnishing and placing concrete and steel reinforcement to construct the heavy use concrete 
pads, curbs, walls, footings, head walls, and solid separators. These items shall be placed in the locations and to the elevations, depths and grades 
shown on the drawings. This item also includes the work necessary to install the 3" steel pipe posts (and posts in freestall barn) to the locations 
and depths shown on drawings. 

1. Steel pipe posts shall be paid for and supplied under Bid Item 14, Fence. Posts shall be embedded at the locations and to the depths 
shown on drawings. Pipes shall be plumb and aligned. When concrete surrounding post has hardened sufficiently, each pipe shall be filled 
to the top with concrete or a sand mortar mix. 

2. Portland cement shall be Type II or IIA. Type I with 20 % fly-ash may be used with prior approval of engineer and if the strength of the 
design mix is not compromised. Air entrainment shall be added and in accordance with material specification 533. 

3. Concrete shall be Class 4000M (6 bag/cy) and shall have a minimum 28 day, in the field, compressive strength of 3000 psi. Test cylinders 
will be cast, field cured and submitted for testing by the engineer or his/her representative to insure that concrete conforms with minimum 
strength requirements. Concrete may also be tested by way of petro-graphic analysis to insure that a Class 4000M (6 bag/cy) is delivered.  
Concrete testing under 3000 psi will not be certified and the supplier will incur costs for replacing defective concrete. 

4. Coarse aggregate shall conform to ASTM C 33 size designation number 67. 

5. Solid separator components (pad & walls) shall meet or exceed the following specifications: 

a. Concrete shall be placed as specified in this specification and as shown on drawings. 

b. Solid separator pipe and fittings shall be as described in specification 44. Payment for pipe, fittings and installation will be included 
under Bid Item 5. 

c. Pipe fitting shall be cast in wall at the locations shown on drawings and as described in drawings. 

d. Landowner will be responsible for screen materials, construction and installation. 

6. An approved set retarder shall be added to the concrete mix if concrete is poured between May 15 and September 15. Set retarder 
requirement may be waived with prior approval of engineer. 

7. Drainfill bedding shall be clean, well graded gravel or sand with no stones larger than 1" and shall have no more than 12% fines passing the 
No. 200 sieve. Drainfill shall be compacted by two passes over a 4" lift with a vibratory roller or plate compactor. 
Payment for delivering drainfill will be included under Bid Item 11, Earthfill. Paving contractor will be responsible for placement 
and compacting drainfill. 

8. Concrete pads shall have a grooved, broomed or meshed non skid surface as shown in drawings. Pads, walls and curbs shall be straight 
and true, and have a skilled, workmanlike finish.  

9. 	11/4" deep sawcuts (No expansion joint material) filled with a flexible caulking shall be placed at the 15' intervals. Areas where 1-1/4" deep 
sawcuts are not feasible, 1-1/4" preformed strips and/or grooving tooling shall be used to achieve continuous 1-1/4" deep separation. 
Control joint spacing shall be 15' apart if not shown on drawings. Sawcuts shall be cut within 36 hours of concrete placement. 
Sealant shall conform to Material Specification 536 and conform to ASTM C-920. Curing compound shall conform to ASTM C-309 type 
1 or 2 and shall be placed immediately (within 5 minutes) after floating and final finish is completed 

10. Contractor shall provide the engineer a design mix 7 days prior to concrete placement for approval. Contractor shall give at least 48 
hours notice to the inspector prior to concrete placement. A batch ticket shall be provided by the supplier for each load of concrete 
delivered to the site. The batch ticket shall state the class of concrete, amount of cement, coarse and fine aggregates, water and any  
admixtures used Note: Material certification will be for all materials, be current(within 6 months), and the engineer can require the 
ready mix supplier to provide further testing results if he/she determines the provided certification is inadequate. 

11. Items subsidiary to this Bid item are: 
Pollution Control, Construction Specification 5; Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 
Water for Construction, Construction Specification 10 
Removal of Water, Construction Specification 11 
Steel Reinforcement, Construction Specification 34 

12. Payment will be as described in section 23, Measurement and payment. 
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10. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. SUBSIDIARY ITEM, STEEL REINFORCEMENT 

This item shall consist of the work and materials necessary to supply and place reinforcing steel as shown on 
drawings and as described in this specification. 

1. In section 5, Splicing bar reinforcement, Method 1 shall apply and minimum splice length shall be 30 
times the bar diameter (e.g. 30 times 0.5" =15" overlap for #4 rebar). 

2. Minimum concrete cover over reinforcing steel is 2 inches unless otherwise shown or specified. 

3. Rebar shall be welded and properly grounded in free-stall buildings and waterer pads. Outside aprons, 
12' pads, head-walls, solid separators, reception pit, and perimeter stem wall do not need to be welded 
and grounded. 

4. No payment will be made for this item. Compensation will be considered as included in the payment for 
Bid Item 13, Structure Concrete. 
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9. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 5, CORRUGATED PE TUBING - 18" PIPE  

This item shall consist of the work and materials necessary to install the pipes, necessary fittings and appurtenances. 

1. The pipe (s) shall: 

a. be 18" diameter, corrugated, polyethylene pipe with smooth interior and shall conform to ASTM Specification F-667 
and/or AASHTO —294. All fittings/connections shall be water-tight.  

b. be installed at the locations and to the lines, grades and lengths shown on drawings. 

c. be fitted with concrete headwall or chute at outlet ends (payment will be under Bid Item 13). 

d. be cast into solid separator wall or fitted with a concrete headwall as described on drawings (payment will be under Bid 
Item 13) 

e. have ends miter cut conforming to fill/headwall. 

f. be backfilled with suitable material from excavations and as described in No. 3 below. 

2. When working in or near township/county/state road right-of way the contractor shall be responsible for traffic control 
pursuant to the Federal Highway Administration Manual of Uniform Traffic Control Devices and/or local government 
approved means. The contractor shall obtain any necessary permits from the township, county or state before working within 
the right-of-way. 

3. Initial backfill compaction shall be accomplished by hand and or power tamping. Enough effort shall be applied to provide a 
firm, dense fill. Final backfill compaction is required where pipe trenches cross roads or other areas designated on drawings. 
Final backfill compaction shall be accomplished with power tamping equipment for fine textured soils and vibratory plate 
compactors for course textured materials. Final backfill of trench excavation in non-designated areas shall extend 6" above 
finished ground surface and shall be well rounded over the trench. 

4. Items subsidiary to this Bid item 5 are: 
Pollution Control, Construction Specification 5; Water for Construction, Construction Specification 10 
Mobilization & Demobilization, Construction Specification 8 
Removal of Water, Construction Specification 11 
Construction Surveys, Construction Specification 7 

5. In section 8, Measurement and payment, Method 2 shall apply. 
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14. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

Supply Location: house basement or above ground pumphouse. 
Materials: fittings for waterers, pressure tanks, valves, fittings, gauges, water meter, and other necessary equipment and tools. 
Estimated Daily water Use for 500 pregnant cows, +2,000 feeders: 
(gpm = gallons per minute; gpd = gallons per day) 

500 x 15 gpd/hd = —7,500 gallons; 
2,000 x lOgpd/hd = —20,000 gallons; Total = 27,500 gallons (-10 million gallons/year) 
Estimated demand for 2,500 head; 27,500 gallons over an 8 hr window = —58 gpm minimum at the furthest waterer or large 
capacity stock water tanks 

-with headloss's the pump will need more than 58 gpm output 
This is a recommendation -if a higher output is preferred by manager then design accordingly. 
Plumbing shall be in accordance with North Dakota State Well Code and rural water authority. 
Large stock-water tanks (500-1000 gallons) within lots are recommended if well output/flow is low. In conclusion the existing well 
(or rural water tap) will need to be pump tested and then designed accordingly. 

Note: A water use permit would be required since the system will consume more than 12.5 ac ft (4 million gallons) of water 
per year. Application would be with the ND State Water Commission and can take up to 1 year. 

A. BID ITEM 3, PLASTIC PIPE -WATERLINE 
This item shall consist of performing the work and providing the materials necessary to install this Livestock Water Supply System 
component in accordance with this specification and at the location(s) and to the elevations, lines and grades shown on drawings. 
This Livestock Water Supply System component shall consist of tying into a new well or waterline (indicated on drawings) and 
piping to planned new waterer locations as shown on drawings. 

1. Any plumbing to rural water shall be in accordance with local rural water authority's specifications and requirements. 

2. All plumbing work and materials shall be in accordance with this specification and all state and local codes. Documented 
certification for work and materials will be required. 

3. Any existing waterlines or tiles uncovered and/or damaged shall be repaired and reburied to original condition or better. 

4. The pipeline to the new waterers shall: 

a. be 2" diameter, either schedule 40(min.) Polyvinyl Chloride (PVC) or polyethylene (PE) tubing conforming to ASTM D 
2447. Use of other plastic pipe must have prior approval of the engineer. 

b. have PVC fittings conforming to ASTM D 2466, D 2467, D2464, or PE fitting conforming to ASTM D 2609 and shall be 
double clamped - (No nylon fittings). Use of other plastic pipe must have prior approval of the engineer. 

c. have all PVC joints cemented with a solvent conforming to ASTM D 2564. 

d. have a pressure rating of 160 psi or higher for all pipes and fittings. 

e. have a shut off valve placed at each waterer. 

f. be placed as shown on drawings and as described in this specification. 

g. have a "backflow prevention" fitting install if tying into household water supply. 

h. have thrust blocking placed at bends (fitted bends), tees and any other critical fitting area. Refer to drawings. 

5. In section 6, Pipe embedment, Earth bedding shall apply. 
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6. In section 7, Backfill, Initial backfill compaction shall be accomplished by hand and or power tamping. Enough effort shall 
be applied to provide a firm, dense fill. Final backfill compaction is required where pipeline trenches cross roads or other 
areas designated on drawings. Final backfill compaction shall be accomplished with power tamping equipment for fine 
textured soils and vibratory plate compactors for course textured materials. Final backfill of trench excavation in non-
designated areas shall extend 6" above finished ground surface and shall be well rounded over the trench. 

7. In section 12, Pressure testing, Method 1 shall apply. Contractor will be responsible for repairing any defects resulting from 
poor workmanship (e.g. leaks). 

8. Waterers shall be installed in accordance with manufacturers specifications. Electrical work shall meet all local and state 
electric codes. Waterers shall have a minimum 1 year warranty. A certificate of inspection shall be provided to the engineer 
for all electrical work. 

9. Landowner will supply and pay for waterers. 
Contractor will be responsible for the remainder of materials including frost free hydrant or approved equal. 

10. Items subsidiary to this Bid item are: 
Pollution Control, Construction Specification 5; Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 
Water for Construction, Construction Specification 10 
Removal of Water, Construction Specification 11 

11. When working in or near township/county/state road right-of way the contractor shall be responsible for traffic control 
pursuant to the Federal Highway Administration Manual of Uniform Traffic Control Devices and/or local government 
approved means. The contractor shall obtain any necessary permits from the township, county or state before working within 
the right-of-way. 

11. In section 13, Measurement and payment, Method 1 shall apply. 

C. BID ITEM 5, PLASTIC PIPE -Electrical to waterers 

This item shall consist of performing the work and providing the materials necessary to install this Livestock Water Supply System 
component in accordance with this specification and at the location(s) and to the elevations, lines and grades shown on drawings. 
This Livestock Water Supply System component shall consist of placing electrical wire in the piping trench (this will reduce the 
amount of trenching and disturbed grading). 

1. Wire shall be sized according to electrical codes (i.e. NEC) based on calculated electrical loads and voltage drops. 

2. Placement of wire in trench shall be in accordance with electrical codes (i.e. NEC). 

3. Wire coatings and material shall be in accordance with electrical codes (i.e. NEC). 

4. In section 13, Measurement and payment, Method 1 shall apply. 

K2S Engineering Inc. 	 45 - 9 	 T-T Ranch 
Ypsilanti, ND 	 PLASTIC PIPE 	 May 2009 









11. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 6, CORRUGATED METAL PIPE - 18" PIPE  

This item shall consist of the work and materials necessary to install the 18" pipe and necessary fittings and appurtenances. 

1. The 18" pipe shall: 

a. be corrugated, metal pipe and shall conform to Material Specification 551. 

b. be installed at the locations and to the lines, grades and lengths shown on drawings. 

c. be fitted with a flared end fitting at both ends (payment for flared ends shall be included under this bid item). 

d. have ends conforming to fill and have rock rip installed as detailed in drawings. 

e. be backfilled with suitable material from excavations and as described in No. 3 below. 

2. When working in or near township/county/state road right-of way the contractor shall be responsible for traffic control 
pursuant to the Federal Highway Administration Manual of Uniform Traffic Control Devices and/or local government 
approved means. The contractor and project manager shall obtain any necessary permits/approvals from the township, 
county or state before working within the right-of-way. 

3. Initial backfill compaction shall be accomplished by hand and or power tamping. Enough effort shall be applied to provide a 
firm, dense fill. Final backfill compaction is required where pipe trenches cross roads or other areas designated on drawings. 
Final backfill compaction shall be accomplished with power tamping equipment for fine textured soils and vibratory plate 
compactors for course textured materials. Final backfill of trench excavation in non-designated areas shall extend 6" above 
finished ground surface and shall be well rounded over the trench. 

4. Items subsidiary to this Bid item are: 
Pollution Control, Construction Specification 5 
Water for Construction, Construction Specification 10 
Mobilization & Demobilization, Construction Specification 8 
Removal of Water, Construction Specification 11 
Construction Surveys, Construction Specification 7 

5. In section 8, Measurement and payment, Method 1 shall apply. 
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11. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 14, FIELD FENCE & STAFF GAUGE 

This item shall consist of the work and materials necessary to install the fence shown on drawings. The 
fence shall be constructed within the guidelines of this specification. Alternate fence designs shall have 
prior approval of the engineer. Also included under this specification are 3" steel pipe posts and warning 
signs for pond. 

1. The fence shall consist of 4 strands of barbed wire. Spacing between wire strands shall be 11". The 
bottom strand shall be 12" from ground level. Feedlot fence shall be as described in drawings 

2. Pond fence shall be woven wire (48" high) and shall have 1 strand of barbed on top (8" above top of 
woven wire). 

3. Line posts shall be spaced a maximum of 16' apart. 

4. Gates shall be standard bar gates (5 bar minimum). Gates shall be hung according to manufacturer's 
specifications. Gates shall be attached to single brace assemblies or a large secure post approved by 
engineer or his/her designated representative prior to post and gate placement. Gate locations will be 
marked in the field. 

5. Signs shall be attached to fence around ponds. These signs shall be placed on all sides of containment 
area (1 per side). The signs shall have the words "contaminated water - keep out" printed on them. The 
signs shall be professionally made and printed to resist outdoor conditions. 

6. Staff gauge materials and installation shall be included under this bid item. 

7. Outlet invert of solid separator pipe shall serve as pump down marker for ponds. A pump down 
marker/staff gauge will be installed in ponds as shown on drawings 

8. 3" steel pipe post shall be supplied and paid for under this specification. Installation of 3" steel pipe post 
will be paid for under Bid Item 13, Structure Concrete. 

9. Items subsidiary to this Bid item are: 
Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 

10. In section 10, Measurement and payment, Method 1 shall apply. 
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7. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 12, GEOTEXTILE  

Geotextile under gravel fill shall be class II woven. 

1. For geotextile under gravel fill; In section 5, Placement, Method 2 for Road stabilization shall apply. 

2. Geotextile under rock riprap shall be class I, non-woven. 

3. Items subsidiary to this Bid item are: 
Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 

4. In section 6, Measurement and payment, Method 1 shall apply. 
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12. ITEMS OF WORK AND CONDITIONS WHICH APPLY TO THIS PROJECT ARE:  

A. BID ITEM 16, CLAY LINER 

This item shall consist of the work and materials necessary to construct clay liner(s) in the pond(s) to the 
lines, grades, elevations, and locations shown on drawings and as described in this specification. 

1. Liner material shall be suitable CL or CH (Unified Soil Classification) material. 

2. Clay from site has been tested and will work for clay liner material. 

3. Final grade of clay liner shall be within +1- 0.1' of design elevations.  

4. Backfilling and compacting staff gauge hole shall be included under bid item 33. 

5. Items subsidiary to this Bid item are: 
Pollution Control, Construction Specification 5 
Construction Surveys, Construction Specification 7 
Mobilization & Demobilization, Construction Specification 8 
Water for Construction, Construction Specification 10 
Removal of Water, Construction Specification 11 

6. In section 11, Measurement and Payment, Method 2 shall apply. 
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OPERATION AND MAINTENANCE PLAN & REQUIREMENTS 
AG WASTE SYSTEM 
T-T Ranch (Jeff Topp) 

Since it is difficult to design or plan for certain weather trends (e.g. ice flows, flash floods, human and animal 
activities) and management styles it is necessary to have a plan in place to address these issues. 

Site and layout was selected by landowner(s). Backfilling of heavy use pads, cleaning out solid separator, and 
repairing eroded areas, managing water in feed areas, are some items that will require at minimum, annual 
maintenance. 

■ 
Since the selected site and layout has lot slopes that are greater than and less than the recommended 3-5% , 
maintaining lot drainage and transport of solids (erosion) will require, at minimum, annual maintenance. 

Access roads are designed for low speed (0-5 mph) farm vehicle traffic and are to be maintained to prevent accidents 
(e.g. sand, salt, or plow to remove ice/snow, maintain road as designed to prevent water ponding and muddy 
conditions). 

I. Accumulated solids shall be removed from settling area(s), dirty water diversions, and feedlot areas a minimum of 
one time per year, to maintain design volume and minimize transport of solids into holding pond. It is 
recommended that feedlot areas are cleaned regularly (weekly) to minimize transport of solids to settling areas and 
promote good herd health. 

2. Screens, piping, and appurtenances in solid separator area(s) shall be inspected after all storm events, and cleaned 
of any accumulated debris and/or solids to allow for proper drainage and function of settling area. Any damaged 
or deteriorated components shall be repaired to original condition immediately. 

3. Holding Pond(s) and/or containment areas is/are designed to store 365 days worth of rainfall and runoff from the 
feedlot areas. The pond or containment area will have to be pumped annually at a minimum except for; dryer than 
normal years when the holding pond/containment area(s) water may evaporate to acceptable depths, or wetter than 
normal years when containment area/pond(s) may need to be pumped more than  one-time per year. A marker post 
will indicate when the holding pond/containment area(s) will need to be pumped down to maintain design capacity. 

4. Holding pond(s), containment areas, settling area, and feedlot waste shall be applied as specified in Nutrient 
Management Plan or Waste Utilization Plan when developed. 

5. Earthwork (dikes, berms, ditches, etc.) shall be inspected annually for signs of seepage, rodent damage, settlement, 
misalignment, or erosion. Damaged areas need to be repaired to original design grades and specifications. 

6. Vegetation on containment dike shall be clipped or grazed annually as a minimum and only when area is dry and 
firm. Regrade, seed and mulch any areas which become damaged immediately. 

7. Vegetation in diversion channels or on dikes shall be grazed or clipped annually as a minimum and only when 
area(s) is dry and firm. Do not overgraze diversion areas. Planting of row crops will not be permitted within 
diversion channels. Regrade, seed and mulch any areas which become damaged immediately. 

8. Removal of accumulated sediment within holding pond may be necessary over time to maintain design volume, if 
necessary, care shall be taken to prevent damage to pond design dimensions. 

9. Repair any damage to fences, gates, marker posts, and safety signs immediately. 
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ENGINEER'S ESTIMATE 
Topp Farms 
Ag Waste System 
Eddy County North Dakota 

06/03/09 
note: unit prices should be adjusted 
depending on cost-share program guidlines 

UNIT 	 QUANTITY 	 UNIT PRICE($) 	TOTAL 
Working facility 

Buildings 	 5,880 ft^2 	 12.00 /ft^2 	 $70,560.00 
working chutes & related items 	 2 Each 	 10000.00 /Each 	 $20,000.00 
scale 	 1 Each 	 10000 00 /Each 	 $10,000.00 	$100,560.00 

SITE PREP.  
Windbreak/Board Fence Removal 
Feedlot Fence Removal 
other Fence 
Manure Removal 
Waterer removal 
power pole relocat 
Tree removal 

O Ft 
2,500 Ft 
1,000 Ft 

1 acres 
2 job 
3 job 
1 acres 

5.50 /Ft 
3.50 /Ft 
0.50 /Ft 

1000.00 /ac 
150.00 /job 

2000.00 /job 
1000.00 /ac 

$0.00 
$8,750.00 

$500.00 
$1,000.00 

$300.00 
$6,000.00 
$1,000.00 $17,550.00 

Excavation & Earthfill 
Excavation & Earthfills 	 70,923 Cu. Yds. 	 2.25 /Cu. Yds. 	$159,576.75 
Clay Liner Fill(placement) 	 13,019 Cu. Yds. 	 3.75 /Cu. Yds. 	$48,820.74 
Clay Liner fill(hauing) 	 13,019 Cu. Yds. 	 1.00 /Cu. Yds. 	$13,018.86 
Topsoil stripping 	 14,860 Cu. Yds. 	 1.85 /Cu. Yds. 	$27,491.31 
Topsoiling 	 14,860 Cu. Yds. 	 1.50 /Cu. Yds. 	$22,290.25 
Water for Construction 	 0 kgal 	 $13.00 /Kgal 	 $0.00 

EROSION BLANKET 
Erosion Blanket N.A.G. S150 	 SQ YD 	 1.50 /SQ YD 	 $0.00 
Erosion Blanket N.A.G. C125 	 0 SQ YD 	 2.00 /SQ YD 	 $0.00 
Staple (1000CT/BOX) 	 0 BOXES 	 55.00 /EA 	 $0.00 
Blanket Installation 	 0 SQ YD 	 1.50 /SQ YD 	 $0.00 

$271,197.91 

$0.00 

SOLID SEPARATORS 
Concrete-In Place 	 45 Cu. Yds. 	 400.00 /Cu. Yds. 	$18,000.00 
Drainfill 	 36 Cu. Yds. 	 15.00 /Cu. Yds. 	 $540.00 

Screens 	 4 Each 	 120.00 /Each 	 $480.00 
18"PE pipe 	 120 Ft 	 12.90 /Ft 	 $1,548.00 

elbows 	 0 Each 	 485.00 /Each 	 $0.00 	$20,568.00 

UNDERGROUND OUTLET PIPES/CULVERTS 
30" PE 
24" PE 
18" PE 
Installation +SS Pipe 
18" CMP 
18" flared end 
Bar Guards  

O Ft. 
O Ft. 
O Ft 

180 Ft 
60 Each 
2 Each 
0 Each 

25.00 /Ft. 
19.65 /Ft. 
12.90 /Ft 
10.00 /Ft 
31.50 /Each 

135.00 /Each 
50.00 /Each 

$0.00 
$0.00 
$0.00 

$1,800.00 
$1,890.00 

$270.00 
$0.00 $3,960.00 

$76,726.22 

ACCESS RD.  
Gravel 	 3,336 Cu. Yds. 	 15.00 /Cu. Yds. 	$50,040.00 

Woven Geotextile 	 13,343 YD^2 	 1.00 /YD^2 	 $13,343.11 

Geotextile Placement 	 13,343 YDA2 	 1.00 /YDA2 	 $13,343.11 

ROCK RIP RAP 
Rock Rip Rap 
	

0 Cu. Yds. 	 40.00 /Cu. Yds. 	 $0.00 
Non-Woven Geotextile 
	

0 YDA2 
	

1.00 /YD^2 
	

$0.00 

Geotextile Placement 
	

O YDA2 
	

1.00 /YDA2 
	

$0.00 
	

$0.00 

HEAVY USE AREAS 
Concrete-In Place (curb) 	 86 Cu. Yds. 	 400.00 /Cu. Yds. 	$34,238.68 

Concrete-In Place (curb) 	 Cu. Yds. 	 400.00 /Cu. Yds. 	 $0.00 

Concrete-In Place(headwall) 	 6 Cu. Yds. 	 275.00 /Cu. Yds. 	 $1,532.53 

Concrete-In Place 	 575 Cu. Yds. 	 275.00 /Cu. Yds. 	$158,209.88 

Concrete-In Place(silage pad) 	 0 Cu. Yds. 	 275.00 /Cu. Yds. 	 $0.00 

Drainfill 	 484 Cu. Yds. 	 15.00 /Cu. Yds. 	 $7,254.84 

Steel Pipe Post 	 Each 	 0.00 /Each 	 $0.00 	$201,235.93 

FENCING 
Windbreak Fence 	 0 Ft 	 11.00 /Ft 	 $0.00 

Woven Wire Fence 	 4,108 Ft 	 1.50 /Ft 	 $6,162.00 

FeedlotFencing 	 11,747 Ft 	 12.00 /Ft 	 $140,964.00 

other Fence 	 1,000 Ft 	 1.50 /Ft 	 $1,500.00 

staff gauge 	 3 Each 	 500.00 /Each 	 $1,500.00 

Warning Signs 	 12 Each 	 20.00 /Each 	 $240.00 

WATER SUPPLY 
Well modification 	 1 Each 	 7000.00 /Each 	 $7,000.00 

Waterer 	 10 Each 	 600.00 /Each 	 $6,000.00 

Trenching 	 4,887 Ft 	 2.75 /Ft 	 $13,439.25 

Waterline 	 4,987 Ft 	 2.25 /Ft 	 $11,220.75 

Electrical 	 1 LS 	 10000.00 /LS 	 $10,000.00 

light poles 	 8 Each 	 350.00 /Each 	 $2,800.00 

Misc. fittings, curb stop etc. 	 1 LS 	 600.00 /LS 	 $600.00 

SEEDING 

$150,366.00 

$51,060.00 

$4,560 00 Shaping, Grading & Seeding 	 7.6 AC 

Mobilization, Profit, Contingency 

600 /Acre 	 $4,560.00 
TOTAL 	 $897,784.06 

5 % 	 $44,889.20 

GRAND TOTAL = 	$942,673.26  











IV-A-1. Nutrient Management Plan Summary 

The T-T Ranch confines up to 500 beef cows for up to 180 days and up to 2,000 feeders up to 365 days. 
Seven fields have been identified for manure application and maps of these fields are included, calculations show 
that fields 1 & 2 provide enough acres to utilized the nutrients produced from the 2,500 head, but it is recommended 
that all fields are used for manure application. This most likely scenario (with the fields being close to the feedlot) 
has been represented in the land application spreadsheets. Crop rotations on these fields will likely vary from what is 
shown, but will be a rotation of corn, soybeans and a small grain. Market variability and weather conditions will be 
a determining factor in yearly crop choices. Calculations show that there is ample land for manure application, and 
maintaining rotation on spreading areas should more than adequately account for manure nutrients. Fields should be 
tested annually to track nutrient levels. If soil test results indicate a build up of nutrients in fields, then other fields 
may need to be identified/used for manure application in the future. 
It is recommended that manure application fields are soil tested annually and manure is tested annually to help make 
prudent decisions on what fields to apply manure and at what rates. 
It is also recommended that manure piles are mixed regularly and composted to provide a more uniform material for 
spreading on hayfields, as well as decreasing the volume of solids that need to be hauled. 
Site & Field Locations:  

Refer to section IV-A-2 

Record Keeping:  
Record keeping forms are included in section IV-A-3d. 
North Dakota Department of Health (NDDH) requires record keeping for most animal feeding operations. 
Whether your operation is required to keep records or not it is still advisable to keep records for the possibility of 
neighbor complaints or other legal issues that may arise. 
The record keeping forms included in section III-A-3d cover the NDDH requirements if used. 

Manure Sampling:  
Sampling can be hired out or done using the following sampling procedure. 

-the following is a method described by North Dakota State University (NDSU) Extension Service. 

Sampling Procedures:  Because manure can be variable, it is important to get an adequate number of sub 
samples and mix them well to get a composite sample. A clean tiling spade or similar device and a clean five-
gallon plastic (not metal) bucket work well for sampling solid manure. 

Solid manure piles 
• Take at least 20 sub samples 
• Sample various locations and depths in the pile 
• Mix thoroughly 
• Take a two pound composite sample 
• Place the composite sample in a plastic bag 
• Expel air from the bag and seal it 
Liquid manure storages 
• Agitate or mix the manure to suspend solids (This is usually done before emptying the storage.) 
• Take about five sub samples of the agitated manure from the storage structure, pump or manure wagon. 
• Thoroughly mix the sub-samples 
• Take a composite sample of whatever size the laboratory requires 
• Put the sample in a plastic bottle, leaving some room for expansion or gas 
• Secure the lid on the bottle and put the bottle in a plastic bag 

Important note: All samples should be refrigerated or frozen if they cannot be transported to the lab immediately. 
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Timing of sampling:  Sampling and testing just prior to manure application will let you calculate the application 
rate necessary to meet the crop requirements. However, if that is not possible, take samples of the material as it is_ 
being spread. The test results will still be valuable. 

• Manure samples taken from the spreader will more accurately represent the material actually being spread. 
• You will know what nutrients amounts have been applied, so you can account for them in future nutrient 

application planning. 
• You will begin to create a useful record of your operation. Although manure composition varies greatly 

from one AFO to another, it tends to be more consistent from time to time on a given AFO unless the 
type of livestock or the feed ration is changed. 

What information do you want from the manure test? 
For certain 

• Total nitrogen 
• Phosphorus 

Maybe 
• Inorganic and organic nitrogen (indicates how quickly N is available to plants) 
• Moisture content 
• Potassium 
• Total salts (electrical conductivity) 

How should the information be reported? 

• Nutrient content should be reported on an as-is basis rather than a dry matter basis because that is how you 
will be land applying it. 

• Nutrient concentration should be reported as pounds per ton or pounds per 1000 gallons because that is how 
you will be calibrating the application machinery. 

• Phosphorus content should be reported as P205 equivalent rather than as elemental P, because that is how 
fertilizer recommendations are made. 

Available Labs 	 Stearns DHIA 	 AgSource Soil & Forage Lab 
for manure testing (not inclusive): 	 825 12th  St South -PO box 227 	 106 N. Cecil Street 

Sauk Centre MN 56378 	 Bonduel WI 54107 
Ph. 320-352-2028 	 Ph. 715-758-2178 

Soil Sampling:  
Sampling can be hired out or done using the following sampling procedure. 
-the following is a method described by North Dakota State University (NDSU) Extension Service. 
-refer to NDSU SF 990 for further information. 

These are only recommendations, if producers have methods (or professionals employed) proven, then continue 
using those methods. 

Importance of Soil Sampling:  Soil tests measure the relative nutrient status of soils and are used as a basis for 
profitable and environmentally responsible fertilizer application. The accuracy of a soil test result is influenced by 
the laboratory analysis but may be influenced even more by the quality of the soil sample. Sample collection is 
extremely important in the accuracy and repeatability of a soil test. Sample handling following collection is also 
important. A soil sample which does not represent the area being sampled will be misleading and result in over or 
under-application of fertilizer. It is therefore very important to collect and handle soil samples properly. 

When to Sample:  Soil samples to be analyzed for soil pH, salt content, zinc (Zn) and phosphorus (P) can be taken 
nearly any time of year. Potassium (K) values from samples taken in frozen soil may test high compared to other 
times of the year. Sulfur (S) and chloride (Cl) are mobile in the soil, so sampling in the fall or spring is 
recommended. 
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Most soil samples in North Dakota are taken for nitrate-nitrogen (NO 3 -N) analysis. When samples are collected in 
the fall before September 15, a sampling date adjustment (SDA) should be used to compensate for additional N 
releases anticipated from soil organic matter and previous crop residue decomposition. Soil samples for NO 3-N may 
be taken without sampling date adjustment after September 15. After this date, most additional N releases from soil 
micro-biological activity are low. Soil samples may be taken for NO 3-N as early as August 1. The SDA adds one-half 
pound of NO 3-N to the soil test analysis for each day the sample is collected prior to September 15 (Table 1). 

Table I.  Sampling date adjustments if soil samples are taken in the fall prior to September 15. 

Date of Sampling 	Sampling Date Adjustment 

lb of NO3-N/acre 

August 1 	 23 

August 15 	 15 

August 30 	 8 

September 5 	 5 

September 15 	 0 

Producers should not be reluctant to sample in early August following small grain harvest because of fear of greater 
N release from organic matter and residues compared to late fall sampling. If yields were relatively high, the SDA 
adjustment represents potential N release well. Sampling fields before tillage also increases the reliability of the 0-6 
inch soil core depth because of more uniform soil conditions compared to tilled fields. Waiting to sample small grain 
fields until late fall increases the risk of N uptake by small grain regrowth, which may contain up to 100 lb N/acre. 
Sampling standing row crops for NO 3-N is not recommended. 

Fall soil sampling results for NO 3-N and S are similar in most years to spring sampling. However, warmer than 
normal winters followed by an early spring combined with good soil moisture could increase NO 3-N and S levels 
through organic matter and residue mineralization. Green sugarbeet leaves or other crop residues with relatively high 
N content may also contribute to early mineralization and increase spring NO 3-N levels compared to a fall soil 
sampling. In sandy soils with high rainfall or snow-melt following a fall sampling, levels of NO 3-N and S in the 
spring compared to a fall sampling may decrease as nitrate and sulfate is leached out of the sampling zone. In most 
situations, however, fall sampling is a good guide to N and S application. 

Depth Of Sampling:  Soil sampling and analysis assumes 2,000,000 lb/acre of soil from 0-6 inches in depth. This 
weight per unit volume (bulk density) assumes a medium soil texture with some compaction typically found 
following cropping and harvest. Bulk density differences can make a difference of 10% in soil test results. Bulk 
density is ignored in commercial soil sampling, but consistency in soil sampling techniques is important because of 
soil bulk density differences, especially in surface cores. The depth of sampling required depends mainly on the 
nutrient of interest, the crop to be fertilized, and in some cases, the tillage system in place (Figure 1). 

Figure 1. Depth recommended generally for soil analysis of certain properties and nitrate analysis for crops. 
-pull sample from in between crop rows -not directly in row. 

Soil Surface 	Soil Properties 	 Crops  
0-6 inch 	 pH, P,K, OM, Cl, S, Ca, Mg, CEC, 	Alfalfa, clovers (analyze only 0-6 inch depth, 

Zn, NH4+-N, Fe, Mn, Cu, soluble salts, NA nitrate analysis at deeper depths not necessary). 

Wheat, barley, oats, durum, corn, soybean, dry 
bean, potato, canola, crambe, mustard, sunflower, 
grass hay, pasture, millet, canary seed, flax, safflower , 
buckwheat, lentil, field pea, sorghum, 
sudangrass. (Separate 0-24 inch depth into 
a 0-6 inch and 6-24 inch depth.) 

6-24 inch 
	

Soluble salts, NO,-N, S, CI 
(in addition to 0-6 inch depth) 
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Determining Whole Field Nutrient Values:  Collecting a selectively random sample composite is the traditional 
North Dakota sampling strategy for determining whole field nutrient values. A field composite sample should consist 
of at least 20 selectively random soil cores. A field sampled in this manner should give the field mean plus or minus 
15% at least 80% of the time. Selectively random sampling means that the field is sampled only in areas which 
represent most of the field area. Unusual landscape features such as eroded areas, saline or sodic zones and old 
building lots are not sampled. Also, avoid sampling in dead furrows or back furrows, under old manure or hay piles, 
sugarbeet tare piles, animal droppings, next to ditches, sloughs and roads, known banded fertilizer locations, and 
small depressions. 

There are often questions about what constitutes a "field." Some samplers collect one composite sample per section 
or one per quarter-section. Others separate the field into large landscape zones and treat each as a field. Some may 
divide a quarter into three to four equal sub-fields and sample each individually. Generally, the smaller the area, the 
more representative of the area the sample values will be. 

Using a composite soil sample to direct fertilizer recommendations has several advantages:  

• It is relatively inexpensive. Soil sampling is relatively quick, only 20 to 30 cores are needed to represent a 
field, and only one analysis is required for each field. 

• Results are mostly reproducible. 
• Results can easily be tracked from year to year. 

Composite soil samples, however, have several inherent disadvantages: 

• "Unusual areas" not sampled may comprise significant acreage in a field. 

• Large portions of the field may be over- or under-fertilized. 

• There is a low level of confidence that high soil test values represent most of the field. 

• Sometimes it is difficult to distinguish which locations are unusual. 

Composite sampling is most representative when within field variability is low. Low within field variability is most 
common when composite soil test levels are low. A field composite test of 20 lb NO 3-N/acre means that at least 95% 
of the area sampled contains levels between 10 and 30 lb NO 3-N/acre. 

Collecting at least 20 soil cores from a field results in a large amount of soil being collected. In some soils, such as 
fine sandy loams, the soil may break up easily in a bucket, enabling thorough mixing before a 2/3 pint subsample is 
obtained for analysis. However, many soils do not break up easily. It may be necessary to take the entire sample out 
of the field, dry and grind it to obtain a good mixture. The resulting sample, whatever the method of collection and 
preparation, must represent the 20 core locations to provide the most accurate and reproducible results. 

Sampling for within field nutrient:  Because of the limitations of composite soil testing, and because of the 
growing popularity of site-specific farming, different methods of obtaining nutrient values within fields are needed. 
Sampling for determining within-field nutrient levels can be accomplished through two different methods; grid 
sampling and directed sampling. Grid sampling reveals fertility patterns through dense systematic sampling, while 
the directed sampling method assumes there is a predictable and logical reason for fertility patterns to exist and uses 
this reason to reduce sample number while maintaining high quality information compared to dense grid sampling. 
Directed sampling has also been called "zone sampling," "smart sampling"and "smart zones." 
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Soil Map—Eddy County, North Dakota, and Foster County, North Dakota 
(T-T Ranch CNMP) 

iv 	 Map Scale: 1:30,700 if printed on A size (8.5" x 11") sheet. 
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DRY MATTER, % 35.40 

MOISTURE, % 	64.60 

Nitrogen (Injected) 

Nitrogen(Surface Applied) 

Phosphorus as P 20 5  

Potassium as K 2O 

Sulfur 

Estimated Value of 
Available Nutrients 

MINOR ELEMENTS *3 

8.00 	 2.80 3.60 	 4.00 

8.00 	 2.00 2.80 	 3.20 

7.05 6.70 6.35 5.64 

1.06 0.80 0.64 0.74 

$8.86 $8.23 $6.97 

Estimated Available Nutrient Credits 

Total 	 In 1st Year 	 If Applied 2 	 If Applied 3 
Nutrients 	of Application 	Consecutive Yrs 	Consecutive Yrs 

lbs/ton 	 lbs/ton 	 lbs/ton 	 lbs/ton 

3.24 	 1.95 2.27 2.43 

Calcium: 	N/R 	Zinc: 

Magnesium: 	N/R 	Manganese: 

Copper: 	 N/R 	Sodium: 

Iron: 	 N/R 

N/R 

N/ R 

N/R 

NH4-N: 	0.080% 

NO3-N: 	0.004% 

MANURE NUTRIENT ANALYSIS REPORT 

AGSOURCE SOIL & FORAGE LABORATORY 

AgSource 	 106 N. CECIL STREET 

SOY & Forage Laboratory 	 BONDUEL, WI 54107 

A subsidiary of Coopefative Resources International 	 PHONE (715)758-2178 	FAX (715)758-2620 

it 

ANALYSIS FOR: K2S 
DATE PROCESSED:05/12/2009 
DATE SAMPLED: 	/ / 
SAMPLE NUMBER: 96044 
MATERIAL: 	Beef 
SAMPLE TYPE: 	TOPP JEFF 
STORAGE SYSTEM:SOLID 

ACCT: 084 
K2S ENGINEERING INC 
4209 94TH AVE SE 
YPSILANTI, ND 58497 

COMMENTS 
*1 Applications 

and 
 plicationsa of manure n 	

and 
f 	3 	o  noureon the samefieldfor c 2 nconsecutiveayear increases availability 

of N, P, K, 

1 Availability of N changes depending on application technique. 
Injection or incorporation within 3 days of application results in higher N availability. 

I 
 I  

*2 Value based on commercial fertilizer costs as of 05/01/2009. 
N (Urea)$0.57/1b, P205 (Triple Superphosphate)$0.67/1b, K20 (Potash)$0.74/1b, 
S (Elemental Sulfur)$0.56/1b. 

I *3 If minor elements are requsted, they are reported on a 'dry matter' basis. 
If ammonia, nitrate or pH are requested, they are reported on an 'as is' basis. 
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