CONTENTS

Working Party on Bulletin

Foreword

Chapter 1 Introduction
LIVESTOCK WASTES AND THE FARMING SYSTEM

THE LIVESTOCK WASTES PROBLEM
Change on the farm
Change off the farm
The resultant problem .
The development of the problem
The scope of the problem
The smell nuisance

RESEARCH INTO THE PROBLEM
A new field .
The development of research
Official programmes and their ﬁndmgs

REFERENCES

Chapter 2 Characteristics and Biodegradation of Farm Livestock Wastes
INTRODUCTION
QUANTITY AND TOTAL SOLIDS OF LIVESTOCK EXCRETA
COMPOSITION OF LIVESTOCK EXCRETA
QUANTITY AND COMPOSITION OF SLURRY
BIODEGRADABILITY OF LIVESTOCK EXCRETA

THE PRINCIPLES OF BIOLOGICAL TREATMENT OF SLURRY
Dissolved oxygen
Concentration of available substrate
Microbial population
Substrate loading rate .
Mean solids residence time (SRT)
pH . .
Temperature .
Toxic materials -
®

Page

iv

AWM

SO

18
19
19
20
20
20
21

21
21



EXPERIMENTAL STUDIES ON AEROBIC TREATMENT
Piggery slurry
Loading rate and mean residence time
Concentration of slurry
pH value and nitrification
Oxygen consumption and COD removal
Sludge production
Quality of supernatant of mlxed lzquor
Effects of temperature . .
Toxic effects . .
Poultry and beef cattle slurry .
Treatment of coarse filtrate
Biological filters
Conclusions

EXPERIMENTAL STUDIES ON ANAEROBIC TREATMENT
Loading rate and mean residence time
Operation and commissioning of digesters
Siudge production . . . .
Gas production
Quality of treated slurry
Effect of temperature
Conclusions .

MICROBIOLOGICAL STUDIES

Bacterial populations of aerobic treatment systems
Protozoa populations of aerobic treatment systems

Bacterial populations of anaerobic digesters

REFERENCES

Chapter 3 The Treatment of Farm Livestock Wastes, Methods and

Equipment
INTRODUCTION

SEPARATION OF SLURRY INTO SOLIDS AND LIQUIDS
. Mechanical solid/liquid separatlon
Rotary screen .
Brushed screen
Vibrating screen
Rotary screen press
Screw press
Belt press
Centrifuge .

Liquid cyclone (Hydrocyclone)
Pressure filter .

vi

Page

21
22
22
22
22
23
23
24
24
25
25
25
26

27
28
28
28
28
28
29
29

29
29
34
35

37

39
39

40
42
44
44
46
46
46
46
47
47
47



Page

Vacuum filter . . 48
Gravity sohd/hquld separatxon 48
Drying . . 49
BIOLOGICAL TREATMENT . 51
Aerobic treatment . . 51
Surface aeration . . . 52
Coarse bubble aeration . 52
Oxidation ditch . 54
High rate biological ﬁlters 56
Plunging jet aeration . 59
Composting . . . 60
Combustion . . 62

- Anaerobic treatment . 63
SLUDGE SETTLEMENT AND DEWATERING 63
Flocculation . . . . 64
De-watering . . . . 67
RFFFRENCFS 68
Chapter 4 Application of Farm Livestock Wastes to Land 71
INTRODUCTION 71
CHARACTERISTICS OF SLURRY 71
FACTORS AFFECTING SUITABLE SPREADING LEVELS 73
Crop and soil effects . . . . . 73
Effects on grass . . . . . . 73
Effects on forage maize . . . . 81
Effects on soil and soil atmosphere . . . 81
Effects on soil microorganisms . . . . 84
Effects on soil invertebrates C . . 85
Hydraulic loading of land . . 86
Bacteriological contamination of dramage water 89
Nutrient removal by crops . . . 90
Long term management cons1derat10ns . . 91
Conclusions on rates for utilization . . . 95
SMELLS 95
SURVIVAL AND TRANSMISSION OF PATHOGENS 97
STORAGE, TRANSPORT AND SPREADING OF SLURRY 99
SLURRY SEPARATION 100

REFERENCES 101

X711



Page
Chapter 5 Farm Trials of Experimental Treatment Plants. A Summary

of seven Case-studies . . . . . . . 103
INTRODUCTION 103
BOXWORTH EXPERIMENTAL HUSBANDRY FARM 105

The farm effluents . . . . 105
The objectives of the work . . 105
The design of the plant . . . 105
The performance of the plant . . 108
CULBAE FARM . . . . . . 108
The farm effluents . . . . 108
The objectives of the work . 108
The evaluation of water pollution problems 108
The design of the plant . . . . 109
The performance of the plant . . . 110
GREAT HOUSE EXPERIMENTAL HUSBANDRY FARM 112
The farm effluents . . . . . 112
The objectives of the work . . . 112
The design of Plant T . . . . 112
The performance of Plant I . . . 112
The design of Plant IT . . . . 114
The performance of Plant II . . . 116
LANE END FARM . . . 116
The farm effluents . . 116
The objectives of the work 117
Trial T . . . . 117
Trial IT . . . . 117
Trial I . . . 118
SONNING FARM . . . 121
The farm effluents . . 121
The objectives of the work 121
The design of the plant . 121
The performance of the plant 121
TERRINGTON EXPERIMENTAL HUSBANDRY FARM 123
The farm effluents . . . . 123
The objective of the work . . 123
The design of the plant . . . 124
The performance of the plant . . 124
TRAWSCOED EXPERIMENTAL HUSBANDRY FARM 125
The farm effluents . . . . 125
The objectives of the work . . 125
The design of the plant . . . 125
The performance of the plant . . 127
DISCUSSION 127

REFERENCES 130

viii



Page

Chapter 6 Recommendations for Future Research 131
DEFINITION OF PROBLEMS 131
CURRENT APPRAISAL 131
TREATMENT BEFORE APPLICATION TO THE LAND 133
UTILISATION ON LAND 135
ALTERNATIVE USES OF SLURRY 137
HAZARDS IN SLURRY HANDLING 138

Appendix 1 . . . . . . . . . . . 141
Tables showing agricultural trends relevant to the development of
the farm livestock wastes problem . . . . . . 141

Appendix 2 . . . . . . . . . . . 144

List of centres participating in the research and development pro-
grammes ending in April 1974 on farm livestock wastes management
of the Agricultural Research Council and the Ministry of Agriculture,
Fisheries and Food with short descriptions of the projects undertaken 144

Appendix 3 . . . . . . . . . . . 147
Abbreviations, terms and units used for farm livestock wastes and
treatment systems . . . . . . . . . 147

Index 153



