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Common Pig Manure Storage — Deep-Pit System
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Introduction
* Issues with Swine Manure Production/Application

— Uneven nutrient concentrations
— Excess moisture increasing manure mass and transport cost
— Air quality output by swine barns
» Urea-urease reactions producing ammonia
* Solid/Liquid Separation
— Removal of significant amounts of liquid from the solids
— Altered nutrient distributions due to two separate streams

UNIVERSITY OF MISSOURI
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Manure Solid Separation Options

Sloped screen
separator

Conveyor screen and a
small screw press
treating swine manure
(Credit: Clemson

| University Extension)

Solid-liquid separation pig barn and
solid manure storage in Missouri
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Materials & Methods

- 18” pit space, v-shape gutter, 4” rise or 7% slope, 94" wide.
- 6” pvc pipe draining liquid, a drop of 8” over 60’ long barn = 1% slope.

Finishing Barn and Automatic Scrapers

Central Missouri, 80’ x 132°, four
individual rooms, 300-hd finishing pigs
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Materials & Methods

* Separation Barn
— Automated scraper system
— Gravity draining for liquid
* Pumps to collection pit

— Conveyor system for solids
* Moves to solid storage shed

Materials and Methods

* Quantity and characteristics of the
solid and liquid manure, for > 18
months

* Room Live Mass Monitoring

* Initial weight, sale weight, sale dates,
mortality rate, headcount

* Barn operated as antibiotic-free
— Rate of feed consumption also
monitored
* Separated by the 4 rooms

UNIVERSITY OF MISSOURI
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Phosphorous Potassium

(ppm) (ppm) Carbon (%)

Moisture (%)

Liquid Manure 3,334

669 2,762 1.18 91.7

Solid Manure 15,864

Nitrogen

Ammonium  Phosphorous

5,890 7,020 . 72.5

Potassium Carbon Total Solids

Liquid Manure
(gal/day) 2.95

2.83 0.59 2.44 10.4 203

Solid Manure
(gal/day)

Total Manure
(gal/day) 7.69

4.85 2.35 . 49.9

Percent Removal by Solid
Separation ("/Yo) 61.7%

41.7% 74.8% 79.1%
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Construction Needs Total Cost Cost Pi:;il:(i] (1,200

Finishing Barn (80 x 132 feet) $280,000 $233.33

Building $188,000 $156.67
Concrete $60,000
Equipment $32,000
Conveyor System $11,000
Manure Storage Shed (25 x 75 feet) $32,000

Total Cost $323,000

Maintenance Items Yearly Cost 8"%8 ?,l;al’(ii
9

Motor Replacements $228.14

Link Chain for Conveyor $457.14

Cable Replacements, 1000ft/year $600.00
Pulley Replacements, 2 sets/year

Electricity for Scraper and Conveyor
Systems $330.73

Total Cost $1,673




Storage

Application
method

Nutrient limit
rule
Phosphorus
application

Years between
application to the
same field

Under hog barn

Aerway injector

100 % corn N need

140% corn-soybean
P,O4 need

Two

Outside tank
(collecting
rainwater)
Aerway injector

100 % corn N need

80% corn-soybean
P,O4 need

Two

Under roof (outside
of hog barn)

Side discharge
spreader,
incorporated within
24 hours.

100 % corn N need

90% corn-soybean
P,O4 need

Four

2/3/2022
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Economic Analysis for Separated Manure Nutrients to
Payback the Separation Barn

Baseline: a deep pit was $45,000, amortized to $2,250/year.

A solid/liquid manure facility: $11,000 for a conveyor system, $32,000 for
storage shed, and $62,000 for uncovered liquid pit. Amortized to
$5,800/year. Additional maintenance and operating expenses was $1,673
annually.

The liquid/solid system is $60,000 more than the deep pit.

The payback period was the additional investment ($60,000) divided by
$4,408, the difference of the marginal benefit of the manure ($6081 yr!)
minus the additional annual maintenance ($1,673 yr ).

The payback period was estimated to be 13.6 years.

UNIVERSITY OF MISSOURI
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Economic Analysis - Considerations

The payback period can be affected by many other factors.

When the distance to transport the manure was increased from 5 miles to 10
miles, the pay back periods became 7.8 years.

Transportation cost can be affected by using larger solid manure spreader or
use of truck to reduce time on the road.

If the liquid manure storage has a roof to prevent rainfall accumulation.

Scale of the operation of these calculations is small, for larger amount of
liquid manure to transport, nutrient/transportation more significant.

Every farm is unique, a case-by-case analysis is needed.

UNIVERSITY OF MISSOURI
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1200 4800 4800
Distance manure hauled (Mile)
10 5 10 10
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1,673 6,023 6,023 6,023

8,835 20,862 35,778 37,016
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