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INTRODUCTION

An accurate c�unt�n�� ��� �ater c�n�u��t��nc�unt�n�� ��� �ater c�n�u��t��n ��� �ater c�n�u��t��nc�n�u��t��n 
�� ����rtant �n t�day‘� ex�and�n�� ���ne �ndu�try�� A����ne �ndu�try�� A� �ndu�try�� A� 
�ell a� d�ctat�n�� the requ�re�ent� ��� �ell� �r re�erv��r� 
serving the barn, the volume of water used will influence 
the ��ze ��� the �anure �t�ra��e �y�te�, and the land ba�e 
required for effluent disposal or ma�� cause problems to �r �ay cau�e �r�ble�� t� 
the env�r�n�ent�� �here are nu�er�u� current �tandard��� �here are nu�er�u� current �tandard� 
that quant���y �ater requ�re�ent� ���r h���� �n d�����erent 
�ta��e� ��� �r�duct��n and ���r d�����erent ty�e� ��� �r�duct��n 
un�t��� Many ��� the�e �tandard� have re�a�ned unchan��ed 
���r t�enty �r ��re year�, and �ay n�t �����er an accurate 
c�unt�n�� ��� �ater c�n�u��t��n �n ��dern ��ar���� ��� �ater c�n�u��t��n �n ��dern ��ar����c�n�u��t��n �n ��dern ��ar���� �n ��dern ��ar����
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�h�� �tudy �a� �n�t�ated t� quant���y and u�date value� u�ed by the ���ne �ndu�try and re��ulat�ry auth�r�t�e� ���r �ater c�n�u��t��n 
and �a�te �r�duct��n ���r ���ne ��erat��n� u��n�� d�����erent �ana��e�ent �ract�ce� �n Bul��ar�a�� A �ec�nd �b�ect�ve �a� t� a���rt��nd�����erent �ana��e�ent �ract�ce� �n Bul��ar�a�� A �ec�nd �b�ect�ve �a� t� a���rt��n �ana��e�ent �ract�ce� �n Bul��ar�a�� A �ec�nd �b�ect�ve �a� t� a���rt��n �n Bul��ar�a�� A �ec�nd �b�ect�ve �a� t� a���rt��n�� A �ec�nd �b�ect�ve �a� t� a���rt��n 
t�tal �ater u�a��e and t�tal �a�te �r�duct��n �nt� c����nent� acc�rd�n�� t� the �ta��e ��� �r�duct��n and ��unct��n�� �he ���ll���n��the �ta��e ��� �r�duct��n and ��unct��n�� �he ���ll���n���ta��e ��� �r�duct��n and ��unct��n�� �he ���ll���n�� �he ���ll���n���he ���ll���n�� 
c�nclu���n� �ere dra�n ��r�� the data c�llected�� ��tal �ater c�n�u��t��n ���r all �r�duct��n �ha�e� and ��unct��n� �a� at�� ��tal �ater c�n�u��t��n ���r all �r�duct��n �ha�e� and ��unct��n� �a� at ��tal �ater c�n�u��t��n ���r all �r�duct��n �ha�e� and ��unct��n� �a� at��tal   �ater   c�n�u��t��n ���r all �r�duct��n �ha�e� and ��unct��n� �a� atc�n�u��t��n ���r all �r�duct��n �ha�e� and ��unct��n� �a� at  ���r  all   �r�duct��n   �ha�e�   and   ��unct��n�   �a� at�a� at 
avera��e ��� ��,4 l�tre������day�� �al�� ��� t�tal �ater c�n�u��t��n �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a���� ��,4 l�tre������day�� �al�� ��� t�tal �ater c�n�u��t��n �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a���,4 l�tre������day�� �al�� ��� t�tal �ater c�n�u��t��n �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a�l�tre������day�� �al�� ��� t�tal �ater c�n�u��t��n �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a� �al�� ��� t�tal �ater c�n�u��t��n �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a�t�tal �ater c�n�u��t��n �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a�c�n�u��t��n �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a� �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a� ��,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a���,��� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a� ���r an��al dr�n��n�� and a re�a�nder �4�,����� �a� and a re�a�nder �4�,����� �a� a re�a�nder �4�,����� �a�a re�a�nder �4�,����� �a� re�a�nder �4�,����� �a�4�,����� �a����� �a� �a� 
used for cleaning of the floor, washing and domestic use�� �he grow���nish production stage accounted for the highest portion ofcleaning of the floor, washing and domestic use�� �he grow���nish production stage accounted for the highest portion of washing and domestic use�� �he grow���nish production stage accounted for the highest portion of�� �he grow���nish production stage accounted for the highest portion of �he grow���nish production stage accounted for the highest portion of 
t�tal herd u�e �4�,�����, ���ll��ed by ��arr���n�� ��9,�����, ��e�tat��n ���,����� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate�4�,�����, ���ll��ed by ��arr���n�� ��9,�����, ��e�tat��n ���,����� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate�����, ���ll��ed by ��arr���n�� ��9,�����, ��e�tat��n ���,����� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate���9,�����, ��e�tat��n ���,����� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate���e�tat��n ���,����� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate��,����� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate����� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate� and �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate� �eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate��eaned ����� ��4,������� �a�ly �a�te �r�duct��n rate� ��4,������� �a�ly �a�te �r�duct��n rate�4,������� �a�ly �a�te �r�duct��n rate������� �a�ly �a�te �r�duct��n rate� �a�ly �a�te �r�duct��n rate��a�ly �a�te �r�duct��n rate� 
in each production stage were ver�� similar to dail�� drinking water usage rates �e�cluding dr�� cleaning sows��� �he grow���nish�e�cluding dr�� cleaning sows��� �he grow���nish�� �he grow���nish �he grow���nish�he grow���nish 
�r�duct��n �ta��e acc�unted ���r the h���he�t ��rt��n ��� t�tal herd �a�te �r�duct��n ���,�����, ���ll��ed by ��arr���n�� ��9,�����, �a�te �r�duct��n ���,�����, ���ll��ed by ��arr���n�� ��9,�����,�a�te  �r�duct��n  ���,�����, ���ll��ed by ��arr���n�� ��9,�����,�,�����, ���ll��ed by ��arr���n�� ��9,�����,����,  ���ll��ed  by ��arr���n�� ��9,�����,��9,�����, 
��e�tat��n  ���,����� and �eaned ����� ���,������� Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her than�,����� and �eaned ����� ���,������� Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her than���� and �eaned ����� ���,������� Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her thanand �eaned ����� ���,������� Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her than���,������� Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her than�,������� Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her than������ Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her than�� Avera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her thanAvera��e da�ly �a�te �r�duct��n rate� �n each �ha�e �ere extre�ely h���her thanextre�ely h���her than h���her than 
th��e �tated �n �ubl��hed ��u�del�ne� �r c�de��� o���rtun�t�e� ex��t t� reduce t�tal �ater u�a��e �n ���ne ��erat��n��� M��t ��� th�� o���rtun�t�e� ex��t t� reduce t�tal �ater u�a��e �n ���ne ��erat��n��� M��t ��� th��o���rtun�t�e� ex��t t� reduce t�tal �ater u�a��e �n ���ne ��erat��n��� M��t ��� th�� 
reduction could be achieved in the grow���nish and gestation production stages b�� altering management practices and focusing on 
�ater-�av�n�� dr�n��n�� equ���ent�� �here �� a need ���r a tar��eted re�earch and exten���n e�����rt �n �rder t� ach�eve ���ed�ate and �here �� a need ���r a tar��eted re�earch and exten���n e�����rt �n �rder t� ach�eve ���ed�ate and�here �� a need ���r a tar��eted re�earch and exten���n e�����rt �n �rder t� ach�eve ���ed�ate and �n �rder t� ach�eve ���ed�ate and ���ed�ate and 
�ub�tant�al �ater u�a��e and �a�te �r�duct��n �av�n��� �n ���ne ��erat��n��� �n ���ne ��erat��n�����
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Further��re, l�ttle �n���r�at��n �� ava�lable �n the 
�art�t��n�n�� ��� t�tal �ater u�e �nt� �t� var��u� c����nent� 
��th�n an ��erat��n�� M��t �ubl��hed �ater requ�re�ent 
��gures deal with water used for animal drinking onl�� deal ��th �ater u�ed ���r an��al dr�n��n�� �nlydeal ��th �ater u�ed ���r an��al dr�n��n�� �nly 
and fail to count a water volume for cleaning the floor,count a water volume for cleaning the floor,ount a water volume for cleaning the floor,a water volume for cleaning the floor,for cleaning the floor, 
�a�h�n��, c��l�n�� and �ther ��unct��n� ��th�n a ��ully 
��erat��nal, ��dern �r�duct��n un�t �Br���� et al��, �Br���� et al��, 
�99�; Fra�er et al��, �99�; Mr�z et al��, �99����� �h�� �erve� �h�� �erve� 
to invalidate e�isting ��gures and leads to unnecessar�� 
��eculat��n ab�ut actual t�tal �ater u�e, �art�cularly ���r 
lar��e ��erat��n� be�n�� �crut�n�zed by the �ubl�c�� A� �ell, 
th�� lac� ��� �n���r�at��n ha��er� e�����rt� t� ���cu� and 
�r��r�t�ze �ater c�n�ervat��n �ract�ce���
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Publ��hed �a�te �r�duct��n rate� ����larly requ�re 
u�dat�n���� Alth�u��h the �ndu�try ha� thr�u��h ex�er�ence 
�e�t �ace ��th �ncrea��n�� rate� ��� �a�te �r�duct��n by 
ex�and�n�� �a�te �t�ra��e �tructure�, the�e rate� are ���ten 
not reflected in published codes or guidelines, which are 
ba�ed �n �utdated �urvey data�� Further��re, l�ttle e�����rt 
ha� been �ade t� �dent���y the rea��n and nece���ty ���r 
the�e �ncrea�ed �a�te �ater rate� and �����ble �ea�ure� 
���r the�r ��t���at��n��

�he �b�ect�ve� ��� th�� �tudy �ere: ���� �� quant���y ���� �� quant���y�� quant���y 
t�tal �ater c�n�u��t��n and �a�te �r�duct��n rate� 
�n ���ne ��erat��n ��� var��u� �ana��e�ent �ract�ce�, ��erat��n ��� var��u� �ana��e�ent �ract�ce�,��erat��n ��� var��u� �ana��e�ent �ract�ce�,�ana��e�ent �ract�ce�,, 
and t� c���are the�e rate� t� �ubl��hed �tandard��� ����t� c���are the�e rate� t� �ubl��hed �tandard��� ����c���are the�e rate� t� �ubl��hed �tandard��� ���� ���� 
�� a���rt��n t�tal �ater u�a��e, dr�n��n�� �ater and, dr�n��n�� �ater and 
�a�te �r�duct��n by ��unct��n and by �r�duct��n 
stage�� ��� �o identif�� areas of signi��cant water wastage�� ��� �o identif�� areas of signi��cant water wastage�� �o identif�� areas of signi��cant water wastage  �o identif�� areas of signi��cant water wastage�o identif�� areas of signi��cant water wastage 
and quant���y ��tent�al �av�n��� ���r b�th �ater u�a��e and �ater u�a��e and�ater u�a��e and 
�a�te �r�duct��n��

maTeRIaLs aND meTHODs

�he �tudy �a� �er���r�ed �n the ex�er��ental�tudy �a� �er���r�ed �n the ex�er��ental�n the ex�er��entalthe ex�er��entalx�er��ental 
���� �r�duct��n �tat��n ��� A��r�cultural �n�t�tute, Shu�en,��� �r�duct��n �tat��n ��� A��r�cultural �n�t�tute, Shu�en, 
Bul��ar�a�� All �r�duct��n �ta��e� ���e�tat��n, ��arr���n��, 
nurser��, and grow���nish� within a swine operationsa ���ne ��erat��n� ��erat��n�� 
�ere ��n�t�red ���r �ater u�a��e ���r an��al dr�n��n�� 
and �ater u�a��e ���r clean�n�� ��� the ��l��r ��� the 
bu�ld�n���, an��al c��l�n�� and �a�h�n�� and d��e�t�c, an��al c��l�n�� and �a�h�n�� and d��e�t�c and d��e�t�cd��e�t�c 
u�a��e�� M�re�ver, dr�n��n�� �ater �ncluded �aterM�re�ver, dr�n��n�� �ater �ncluded �ater 
requ�re�ent� ��� �����, and ���lla��e dur�n�� dr�n��n��, 
a� �ell a� �hen an��al “�lay�” ��th �ater n���le and 
�ater �a�ta��e cau�ed by da�a��e� �n �ater �y�te��� 
M�n�t�r�n�� �a� arran��ed by d�v�d�n�� the dr�n��n�� andarran��ed by d�v�d�n�� the dr�n��n�� andby d�v�d�n�� the dr�n��n�� andd�v�d�n�� the dr�n��n�� and the dr�n��n�� and 
the clean�n�� �ater l�ne� ��nclud�n�� c��l�n��, �a�h�n��, 
etc��� within each stage of production, and ��tting each 
��� the�e l�ne� ��th a �ater �eter �� �� n���nal �ater 
flow rate, +�-5 % error of the measurement��� �ecordsthe �ea�ure�ent���� Rec�rd��ea�ure�ent���� Rec�rd�Rec�rd�ec�rd�� 
��� �eter read�n��� �ere �ade every day at ��r��n���eter read�n��� �ere �ade every day at ��r��n��� �ere �ade every day at ��r��n�� �ere �ade every day at ��r��n���ere �ade every day at ��r��n�� 
day� at the �a�e t��e �n ���t ��� the bu�ld�n��� and �n 
routine intervals at ��nishing operation�� �here possible,at ��nishing operation�� �here possible,�here possible, 

rec�rd� ��� �ater �eter� �ere al�� d�ne �n the end ����ater �eter� �ere al�� d�ne �n the end ����ere al�� d�ne �n the end ��� al�� d�ne �n the end ���d�ne �n the end ��� �n the end ��� 
the �r�duct��n cycle ��� the �a�n h���h �re��ure �a�h�n��the �a�n h���h �re��ure �a�h�n���n�� 
��� the bu�ld�n�� �hen �t �a� e��ty��  

������erent �ana��e�ent �ract�ce� �n �r�duct��n 
�ta��e�, �ncluded �n the �tudy, t���ether ��th the len��th 
��� the �ater u�a��e ��n�t�r�n�� �er��d, are l��ted �n 
�able ��� �actat�n�� ����, nur�ery ����� and �eaned ����� �actat�n�� ����, nur�ery ����� and �eaned �����, nur�ery ����� and �eaned ����� nur�ery ����� and �eaned ����� and �eaned ����� �eaned ������eaned ����� 
u�ed n���le� ���r the�r dr�n��n�� �ater ��urce�� S��� �nS��� �n��� �n 
��e�tat��n �n th�� �tudy rece�ved �ater �n a ��eed tr�u��h 
rather than �nd�v�dual �ater n���le�, l���ted t��e �er, l���ted t��e �er 
da���� �t ��nishing pigs operation water was provided in�� �t ��nishing pigs operation water was provided in�t ��nishing pigs operation water was provided in 
tr�u��h�, �here �t �a� c�nt�nu�u�ly runn�n���� In ���t ��� 
the buildings cleaning of the floor b�� water was provided 
every day��

�he re�ult� �ere �r�ce��ed �tat��t�cally by 
M�cr�����t excel ����t�are, u��n�� �tandard �r�cedure� 
����h�an, �99�����

ResULTs aND DIsCUssION

1. Drinking water usage

�able � �r�v�de� a brea�d��n ��� dr�n��n�� �ater� �r�v�de� a brea�d��n ��� dr�n��n�� �ater �r�v�de� a brea�d��n ��� dr�n��n�� �ater 
u�a��e acc�rd�n�� t� the �ta��e ��� �r�duct��n �t���ether ��thacc�rd�n�� t� the �ta��e ��� �r�duct��n �t���ether ��thcc�rd�n�� t� the �ta��e ��� �r�duct��n �t���ether ��th �t���ether ��th 
clean�n�� �ater u�a��e���� Bu�ld�n��� �r�v�d�n�� �nly �art�al�� Bu�ld�n��� �r�v�d�n�� �nly �art�alBu�ld�n��� �r�v�d�n�� �nly �art�al �r�v�d�n�� �nly �art�al�n�� �nly �art�al �nly �art�al 
data �ere excluded ��r�� th�� �u��ary, �nly bu�ld�n����ere excluded ��r�� th�� �u��ary, �nly bu�ld�n��� ��r�� th�� �u��ary, �nly bu�ld�n�����r�� th�� �u��ary, �nly bu�ld�n��� th�� �u��ary, �nly bu�ld�n����nly bu�ld�n��� 
�r�v�d�n�� c���lete data �ere ta�en �nt� acc�unt�� �he �ere ta�en �nt� acc�unt�� �he�� �he 
grow���nish production stage accounted for the highest 
��rt��n ��� t�tal herd u�e �4�,�����, ���ll��ed by ��arr���n��4�,�����, ���ll��ed by ��arr���n������, ���ll��ed by ��arr���n�� 
��9,�����, ��e�tat��n ���,����� and �eaned ����� ��4,���������e�tat��n ���,����� and �eaned ����� ��4,��������,����� and �eaned ����� ��4,����������� and �eaned ����� ��4,������� and �eaned ����� ��4,������� �eaned ����� ��4,��������eaned ����� ��4,������� ��4,�������4,������������� 
�ra�at�c var�at��n �� �nce a��a�n ev�dent �n the re��rted 
ran��e�, �art�cularly �n the ��e�tat��n and ��arr���n�� �ta��e,��e�tat��n and ��arr���n�� �ta��e,�ta��e, 
�here an a��r�x��ate �even-���ld d�����erence ex��t��even-���ld d�����erence ex��t�-���ld d�����erence ex��t� 
bet�een the l��e�t and h���he�t u�a��e��� A c���ar���n A c���ar���nA c���ar���n 
of these values with other published ��gures is dif��cult, 
��nce very l�ttle �n���r�at��n c�ncern�n�� t�tal �ater 
u�a��e by ���ne ��erat��n� �� ava�lable�� M��t �ubl��hed 
��gures, even the recent ones, deal onl�� with drinking, even the recent �ne�, deal �nly ��th dr�n��n�� deal �nly ��th dr�n��n�� 
�ater u�a��e and �a�ta��e, and d� n�t �nclude �ater u�ed 
���r �ther ��unct��n��� A� a c���ar���n ��� th��e value��� A� a c���ar���n ��� th��e value� c���ar���n ��� th��e value� 

Table 1:  Characteristics of study facilities and time of observation 

Pr�duct��n �ta��e o�erat��n ty�e and clean�n�� �ay� �b�erved

Breed�n�����e�tat��n ���� Individual pens, partl�� slatted floor ��, �9

Farr���n�� ���� ��th ����let�
����ted �en�, �ater clean�n�� ���� ��, ��

����ted �en�, delta-�cra�er, dry clean�n�� ���� ��

�eaned pigs

Flat-deck cages, partl�� slatted floor �1� ��

���pe ”Veranda”, outside slatted floor �2� ��

Individual pens, partl�� slatted floor��� ��

Drow���nish pigs Se��-��en ��r�u� �en� ��th yard� �er��d�cally
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�bta�ned by th�� �tudy data ��r�� �ther �ubl��heddata ��r�� �ther �ubl��hed 
�tud�e� are �re�ented �n �able ��� In ��eneral, theare �re�ented �n �able ��� In ��eneral, the 
value� der�ved ��r�� th�� �tudy are c�n��derably h���her,, 
exce�t ��arr���n�� ���� ��erat��n�, �h�ch are �n cl��e��arr���n�� ���� ��erat��n�, �h�ch are �n cl��e��erat��n�, �h�ch are �n cl��e �h�ch are �n cl��eare �n cl��e 
a��ree�ent ��th ���t ��� the �tud�e�, de�end�n�� �n ��th ���t ��� the �tud�e�, de�end�n�� �n 
�ay ��� clean�n�� �Pen�� et al��, ����; Sha� et al��, ��rrey, 
�������� It �� �een that �ater c�n�u��t��n by ��arr���n���� It �� �een that �ater c�n�u��t��n by ��arr���n�� It �� �een that �ater c�n�u��t��n by ��arr���n�� 
���� ��th dry clean�n�� �� very near t� data ��� P�r� 
Pr�duct��n Re��erence Gu�de ��� Canada ������� and the 
�rec��e data rece�ved �n �ur �rev��u� �tud�e� �Ivan�va-
Peneva, �������� At the �a�e t��e, the�e data c�rre���nd 
�ell t� data ��� A�er�can �tudy �n � herd�, �here �ater 
c�n�u��t��n ��� ��,4 ������d ha� been �ea�ured ���th 
var�at��n ��,� - 49,� ������d – Man�t�ba a��r�culture,, 
������, a� �ell a� th��e �ea�ured �n n�rth Car�l�na, �SA���, a� �ell a� th��e �ea�ured �n n�rth Car�l�na, �SA��, a� �ell a� th��e �ea�ured �n n�rth Car�l�na, �SA 
���,� ������d - n�rth Car�l�na C���erat�ve exten���n ������d - n�rth Car�l�na C���erat�ve exten���n�����d - n�rth Car�l�na C���erat�ve exten���n����d - n�rth Car�l�na C���erat�ve exten���n�d - n�rth Car�l�na C���erat�ve exten���nd - n�rth Car�l�na C���erat�ve exten���nn�rth Car�l�na C���erat�ve exten���n 
Serv�ce, �999���� value� re��rted by �he netherland� value� re��rted by �he netherland�value� re��rted by �he netherland� 
reflect the aggressive water conservation techniques 
e��l�yed there �ver the �a�t ten year�, and �r�v�de an 
�nd�cat��n ��� �hat can be ach�eved � ��G�  en���neer�n��  
�����, �999����������

G�ny�u ��99��� re��rted that a lar��e �ercenta��e ��� 
dr�n��n�� �ater �� �a�ted by ���lla��e ��r�� n���le dr�n�er�, 
��th e�t��ate� ��� �� �ercent �a�ta��e ���r ��r���n���r ��r���n��� ��r���n���
��nishing pigs, �� to ��� percent for lactating sows, and 4� �ercent ���r lactat�n�� ����, and4� �ercent ���r lactat�n�� ����, and �ercent ���r lactat�n�� ����, and�ercent ���r lactat�n�� ����, and 
�� t� �� �ercent ���r ��e�tat�n�� ������ �he equ���ent�tat�n�� ������ �he equ���enttat�n�� ������ �he equ���entequ���ent 
�n th�� �tudy d�d n�t e��l�y dr�n�er� �u��ended �ver th�� �tudy d�d n�t e��l�y dr�n�er� �u��ended �verth�� �tudy d�d n�t e��l�y dr�n�er� �u��ended �ver 
the tr�u��h ��� a �et�dry ��eeder, �n�tead u��n�� �ater 
n���le��� �h�� arran��e�ent �� l��ely t� reduce �a�ta��e 
c�n��derably �G�ny�u, �99����� 

�ater requirements for nurser�� and growing�
��nishing pigs are positivel�� related to their feed intake 
�nRC, �99����� F�r �eaned �����, th�� relat��n�h�� ha�C, �99����� F�r �eaned �����, th�� relat��n�h�� ha�, �99����� F�r �eaned �����, th�� relat��n�h�� ha��eaned �����, th�� relat��n�h�� ha� �����, th�� relat��n�h�� ha� 
been quanti��ed b�� the equation:� 

Dail�� �ater Intake �L� 
= ����49 + ������� x da�ly dry ��eed �nta�e, �����d �nta�e, ����� �nta�e, �����, ����� �����

For growing���nishing pigs, voluntar�� water intake 
���r ����� c�n�u��n�� ��eed ad libitum �� a��r�x��ately 
���� ��� ��� �ater ���r each ��� ��� ��eed �nRC, �99�������������� 
���n�� the�e equat��n� and ���e �ndu�try avera��e� ���r 

Table 2:  averade daily water wastage in different production stages.

Pr�duct��n �ta��e �r�n��n�� �ater, ������d Clean�n�� �ater, ������d ��tal, ������d

Breed�n�����e�tat��n ���� ��,� ��,� ��,� ��,4 ��,� ��,� ��,�

Farr���n�� ����  
��th ����let�  

���� ��,� ��,9 ��,� ��,� 4,� ��,� �4,�

���� ��,� ��,� �9,� ��,� �,� ��,� ��,�

Avera��e t�tal u�a��e, ������d   ��,4�

�eaned pigs    

���� ��,� ��,� ��,9 ��,� �,� 4�,� 4�,�

���� ��,�* ��,�* �9,�* - - - ��,�

���� ��,�* ��,�* �4,�* - - - ��,�

Avera��e t�tal u�a��e, �������d   ��,9�

Grow���nish pigs  ��,4 ��,� ��,� ��,� ��,� ��,�� ���,�
*��tal �ater u�a��e

Table 3:  Drinking water usage according to other published studies

Pr�duct��n �ta��e
S�urce

n�r�� ��� dr�n��n�� 
�ater����

Man�t�ba 
a��r�cul-ture����

Pra�re S��ne 
Centre����

n�rth 
Car�l�na�4��

�he 
netherland�����

Breed�n���Ge�tat��n �������d�� �� ����� ��,�,�� ��,�,�� ��,�,�� 
Farr���n�� �� �����d���� �����d�������d�� �� ��,4,44 ��,�,�� ��,�,�� - 

�eaned pigs �L�pig�d� ��������d����������d���������d�� � �,4,44 �,�,�� �,�,�� �,4,44 

Gr���F�n��h ��������d���h ��������d��h ��������d�� � �,�,�� �,�,�� ��,�,�� 4,�,�� 
���� Hinkovski, So��a, 19��2��
���� Man�t�ba A��r�culture, n�v��, ������
���� P�r� Pr�duct��n Re��erence Gu�de, ������
�4�� �ater Intake of pigs, Swine News, Feb��, 1999��
���� �he Dutch �ater Consumption, research Institute for pig Husbandr��, 1999��
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da�ly ��eed �nta�e, �t �� �����ble t� calculate ���e l��ely 
�a�ta��e v�lu�e� ���r �ater u�a��e��� Avera��e ��eed �nta�e� 
�9� �ercent dry �atter�� ���r nur�ery ����� have been 
re��rted t� be ab�ut �4� ��ra���day, �h�le ��eed �nta�e 
for growing���nishing pigs is estimated to be 90 percent 
��� nRC value�, �r a��r�x��ately ���� ����day �Pat�ence etPat�ence et 
al��, �99����� ���n�� the�e value�, �t can be calculated that �99����� ���n�� the�e value�, �t can be calculated that 
dr�n��n�� �ater u�a��e �h�uld be ���� �������day ���r �eaned �������day ���r �eaned�������day ���r �eaned�eaned 
pigs and 5���� L�pig�da�� for growing���nishing pigs�� �hese 
value� are c�n��derably l��er than the avera��e� re��rtedc�n��derably l��er than the avera��e� re��rted than the avera��e� re��rted 
�n th�� �tudy ��able ����� It �� l��ely that the�e d�����erence������ It �� l��ely that the�e d�����erence����� It �� l��ely that the�e d�����erence� 
are a reflection of enormous water wastage rather thanen�r��u� �ater �a�ta��e rather than�ater �a�ta��e rather than 
�u�er��r ��eed �nta�e� �n the herd� �a��led��

�hile no quantitative relationship between dail�� 
��eed �nta�e and �ater �nta�e ha� been e�tabl��hed ���rand �ater �nta�e ha� been e�tabl��hed ���rnd �ater �nta�e ha� been e�tabl��hed ���r 
lactat�n�� ����, �t ha� been �u����e�ted that the �a��r�ty ��� 
���� ��ll dr�n� ab�ut �� l�tre� ��� �ater �er day �Pat�encePat�ence 
et al��, 1995��� �his ��gure is derived from studies where 1995��� �his ��gure is derived from studies where95��� �his ��gure is derived from studies where5��� �his ��gure is derived from studies where 
�ater �a�ta��e �a� ��n���zed�� C���ar�n�� th�� value 
t� that re��rted �n �able � ��uld �u����e�t a h���h de��ree� ��uld �u����e�t a h���h de��ree ��uld �u����e�t a h���h de��ree 
��� �a�ta��e �a��r�x��ately �� �ercent���� �h�� exceed� thea��r�x��ately �� �ercent���� �h�� exceed� the��r�x��ately �� �ercent���� �h�� exceed� the 
rate� re��rted by G�ny�u ��99���, �h� re��rted �a�ta��e 
rate� ��� �� t� 4� �ercent ���r lactat�n�� ������

�ater intake for pregnant females increasedd 
�n �r���rt��n t� dry �atter �nta�e �nRC, �99����� n�n-
�re��nant ���lt� c�n�u�e ����� l�tre� ��� �ater da�ly, and th�� 
�ncrea�e� t� �� l�tre� �er day �n advanced �re��nancy �nRC, 
�99����� Alth�u��h the�e �nta�e� are h���h relat�vely t� ��eedly t� ��eed t� ��eed 
�nta�e, �re��nant ���� ���ven re�tr�cted level� ��� ��eed�n���n�� 
ma�� compensate for inadequate gut ��ll b�� increasing 
the�r �ater �nta�e �nRC, �99����� van der Peet-Sch�er�n��-Sch�er�n�� 
et�� al�� ��99��� �u����e�ted that a �ater-t�-��eed rat�� ��� ����:�-t�-��eed rat�� ��� ����:�t�-��eed rat�� ��� ����:���eed rat�� ��� ����:� 
is suf��cient for pregnant sows�� �his would translate to a�r �re��nant ������ �h�� ��uld tran�late t� a �re��nant ������ �h�� ��uld tran�late t� a 
true da�ly requ�re�ent ��� � l�tre������day�� It �� c����n 
�ract�ce t� all�� �re��nant ���� ad�� l�b�� acce�� t� �ater 
by �a�nta�n�n�� �ater �n the ��eed tr�u��h �er�anently,�er�anently, 
thereby all���n�� exce���ve �nta�e�� �here���re, �t �� qu�te 
l��ely that extrane�u� c�n�u��t��n �� �ccurr�n�� �n 
��dern ��e�tat��n barn� and that a reduct��n t� a level ������ 

�� l�tre������day, a� �t �a� �tated �n �ur n�r�� ��� �aterl�tre������day, a� �t �a� �tated �n �ur n�r�� ��� �ater, a� �t �a� �tated �n �ur n�r�� ��� �ater 
c�n�u��t��n �r even ��� �� l�tre������day �a� ex�er�enced �r even ��� �� l�tre������day �a� ex�er�enced�r even ��� �� l�tre������day �a� ex�er�enced��� �� l�tre������day �a� ex�er�enced 
�n �he netherland��� �� real��t�c��

2. Waste production water usage

�aste production rates in this stud�� were 
en�r��u�ly h���her ��able ����� In each �r�duct��n �ta��e,n each �r�duct��n �ta��e, 
they �ere very ����lar t� da�ly dr�n��n�� �ater u�a��e�ere very ����lar t� da�ly dr�n��n�� �ater u�a��e 
rates �e�cepting dr�� cleaning sows��� �he grow���nish�e�cepting dr�� cleaning sows��� �he grow���nish�� �he grow���nish �he grow���nish�he grow���nish 
�r�duct��n �ta��e acc�unted ���r the h���he�t ��rt��n ��� t�tal 
herd �a�te �r�duct��n ���,����� ���ll��ed by ��arr���n�� �a�te �r�duct��n ���,����� ���ll��ed by ��arr���n���a�te  �r�duct��n  ���,����� ���ll��ed by ��arr���n���,����� ���ll��ed by ��arr���n������  ���ll��ed  by ��arr���n�� 
��9,�����, ��e�tat��n ���,�����, and �eaned ����� ���,���������e�tat��n  ���,�����, and �eaned ����� ���,��������,�����, and �eaned ����� ���,�����������, and �eaned ����� ���,�������and �eaned ����� ���,����������,��������,��������������� 
extre�ely h���h �a�te �r�duct��n rate� �n th�� �tudy �ere 
due t� lea�a��e� ��r�� ta�� and n���le� becau�e ��� da�a��e� 
and n�t rec�ver�n�� the� at the r���ht t��e, t���ether ��th 
��requent ��a�lure� �n �ater �u��ly �y�te��� An �ther rea��n 
���r exce���ve a��unt� ��� �ater u�ed ���r clean�n�� �� n�t 
�ee��n�� �n the r���ht �ay ��� the breed�n�� techn�l���y�� In techn�l���y�� In 
dry clean�n�� ��arr���n�� ���� n� �ater �� ���re�ee�n�� ���r 
clean�n�� �ur���e�, �nly �n the end ��� the �r�duct��n cycle, 
but �t�ll �� ������d �ere u�ed�� 

�able 4 d�ve� exa��le� h�� ��uld n�r�al4 d�ve� exa��le� h�� ��uld n�r�al d�ve� exa��le� h�� ��uld n�r�ald�ve� exa��le� h�� ��uld n�r�al 
u�a��e ��� �ater �h�uld be �ade �n ���� ��erat��n un�t�� 
In ��eneral, there �� a ���r a��ree�ent a��n���t the�ea ���r a��ree�ent a��n���t the�e���r a��ree�ent a��n���t the�e 
��urce� a� �ell, alth�u��h th��e qu�ted by Man�t�ba, alth�u��h th��e qu�ted by Man�t�baMan�t�ba 
a��r�culture and the Pra�r�e S��ne Centre ������� arethe Pra�r�e S��ne Centre ������� are 
cl��e�t �n a��ree�ent��

Reduct��n ��� �ater u�a��e t� requ�re�ent level� 
��r�� current level� ���r the ��unct��n� �ent��ned ab�ve 
��uld re�re�ent a �ub�tant�al reduct��n �n t�tal �ater �ub�tant�al reduct��n �n t�tal �ater reduct��n �n t�tal �ater 
usage for a farrow-to-��nish operation�� Some of these 
�av�n��� are read�ly ach�evable, �uch a� alter�n�� �ater 
d���en��n�� �ract�ce� ���r ��e�tat�n�� ������ other� ��ll 
require equipment modi��cations or changes to water 
d���en��n�� dev�ce� t� reduce ���lla��e dur�n�� dr�n��n���� 
F�r exa��le, Peder�en ��999�� re��rted that �ater 
b��l� reduce �ater �a�ta��e by �� �ercent c���ared 
t� n���le dr�n�er��� �he ex�er�ence ��a�ned by the ���� 

Table 4:  Waste production rates according to other published studies 

Pr�duct��n �ta��e
S�urce

n�r�� ��� 
techn�l������ater����

Man�t�ba 
a��r�culture����

Pra�re S��ne 
Centre���� �SA�4�� �he 

netherland�����

Breed�n���Ge�tat��n �������d�� � ��,�,� ��,9,9 �,4 9,� 

Farr���n�� �� �����d���� �����d�������d�� �� ��,��,� ��,��,� ��,� ��,9 

�eaned pigs �L�pig�d� ��������d����������d���������d�� � �,4,44 �,� �,� �,�,� 

Gr���F�n��h ��������d���h ��������d��h ��������d�� � �,�,� �,� 4,� �,� 
���� Hinkovski et al��, So��a, 19��6��
���� Man�t�ba A��r�culture, n�v��, ������
���� P�r� Pr�duct��n Re��erence Gu�de, ������
�4�� M�d�e�t Plan Serv�ce, Manure Character��t�c�, ������
���� Re�earch In�t�tute ���r P��� �u�bandry, R���ale�, �999��
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�ndu�try �n �he netherland� �n ach�ev�n�� the ab�ve-
�ent��ned �a��n�tude ��� reduct��n �n �ater u�a��e and 
�a�te �r�duct��n �h�uld be ��urther �tud�ed and evaluated 
���r �t� a��l�cab�l�ty t� �ur ���� breed�n�� �ndu�try���ur ���� breed�n�� �ndu�try�� �ndu�try��

�he ec�n���c c�n�equence� ��� �ur�lu� �ater 
usage and waste production are signi��cant�� For e�ample, 
direct disposal cost of the surplus effluent is appro�imatel��irect disposal cost of the surplus effluent is appro�imatel��e surplus effluent is appro�imatel�� surplus effluent is appro�imatel�� 
$��,��� �Man�t�ba A��r�culture, �������� �h�� d�e� n�t �Man�t�ba A��r�culture, �������� �h�� d�e� n�t�� �h�� d�e� n�t 
�nclude the add�t��nal land requ�red ���r d�����al ��� the 
�ur�lu��� �he�e c��t� are l��ely t� e�calate �n the ��uture��

CONCLUsIONs

��tal �ater u�e ���r all �r�duct��n �ha�e� and   
��unct��n� avera��e� ��,4 l�tre������day�� �al�� ��� t�tal��,4 l�tre������day�� �al�� ��� t�tall�tre������day�� �al�� ��� t�tal �al�� ��� t�talt�tal 
�ater u�e ���,����� �a� ���r an��al dr�n��n��, ��th���,����� �a� ���r an��al dr�n��n��, ��th�a� ���r an��al dr�n��n��, ��th 
the remainder ��6,��%� used for cleaning of the floor,�6,��%� used for cleaning of the floor,%� used for cleaning of the floor, used for cleaning of the floor,used for cleaning of the floor,cleaning of the floor, 
�a�h�n�� and d��e�t�c u�e�� 

�his stud�� identi��ed a number of areas where 
signi��cant water wastage, and hence e�cess waste 
�r�duct��n, �ere �ccurr�n���� �he�e �ere �a�nly ���cu�ed �n 
�ana��e�ent �ract�ce��� It �� rec���ended that re�earch�� It �� rec���ended that re�earch It �� rec���ended that re�earch 
�r��an�zat��n� c�uld �nve�t���ate each ��� the�e area�c�uld �nve�t���ate each ��� the�e area��nve�t���ate each ��� the�e area� 
�n ��urther deta�l t� devel�� and de��n�trate e����ect�ve 
practices to achieve the potential savings identi��ed�� 
Further ��eld monitoring of grow���nish production units 
���r b�th �ater c�n�u��t��n and �a�te �r�duct��n �� al�� 
rec���ended t� �bta�n a lar��er �a��le ��ze �n �h�ch t� 
base conclusions�� �he grow���nish phase of production 
appears to offer the greatest potential for signi��cant and 
���ed�ate �av�n��� �n b�th �ater c�n�u��t��n and �a�te 
�r�duct��n ��th�n the �ndu�try��
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