
Livestock Water 
Quality and Quantity:

Collaboration and Communication
Of University Information   

USDA – CSREES Water Conference
February 6, 2008 

Roxanne Johnson
Extension Water Quality Associate

Presenter
Presentation Notes
MY NAME IS ROXANNE JOHNSON AND I AM AN EXTENSION WATER QUALITY ASSOCIATE IN THE 
AG & BIOSYSTEMS ENGINEERING DEPARTMENT AT NORTH DAKOTA STATE UNIVERSITY IN FARGO.
THE TITLE OF MY PRESENTATION IS LIVESTOCK WATER QUALITY AND QUANTITY: COLLABORATION AND COMMUNICATION OF UNIVERSITY INFORMATION.
I CHOSE TO ADD THE WORD COMMUNICATION TO THE TITLE OF MY PRESENTATION. ALTHOUGH I WILL BE TALKING ABOUT  COLLABORATION OF INFORMATION BETWEEN UNIVERSITIES, THE EMPHASIS OF TODAY’S PRESENTATION IS BASED ON COMMUNICATION OF INFORMATION TO THE GENERAL PUBLIC.  MY BACKGROUND IS FARMING AND RANCHING WITH MANY YEARS WORKING WITH SOIL CONSERVATION DISTRICTS ON LOCAL AND STATE LEVELS, SO I COME INTO THIS POSITION WITH A GREATER UNDERSTANDING OF COMMUNICATION OF INFORMATION AND LESS IN WATER CHEMISTRY.  WITH THIS IN MIND, I HAVE A CLOSE TIE TO THE GENERAL PUBLIC’S VIEW OF INFORMATION PRESENTED BY EXTENSION AND OTHER UNIVERSITY DEPARTMENTS.   OVER THE PAST YEAR I HAVE NOTICED ASPECTS OF COMMUNICATION THAT WE MAY SOMETIMES OVERLOOK IN OUR HASTE TO GET THE MESSAGE OUT.




.

• Minerals in livestock water.
– Determining maximum 

tolerable levels (MTL).
• Quantity of water for 

livestock. 
– Various quantities given.

Areas of Concern
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Presentation Notes
TODAY I WILL VISIT WITH YOU ABOUT TWO SUBJECT AREAS.
THE FIRST IS MINERALS IN LIVESTOCK WATER, SPECIFICALLY WHERE THE VALUES USED FOR TOLERABLE LEVELS ORIGINATED AND SECONDLY, THE DAILY WATERING NEEDS FOR LIVESTOCK. 
THE MESSAGE I WANT TO LEAVE YOU WITH IS THIS.  TAKE EXTRA TIME TO DOUBLE CHECK THE INFORMATION YOU BORROW FROM OTHER SOURCES.  REMEMBER TO CITE THE INFORMATION YOU ARE USING AND MAKE SURE THE SOURCE YOU CITE ACTUALLY CONTAINS THE INFORMATION YOU THINK OR SAY IT DOES.  OUR ROLE AS COMMUNICATORS DEPENDS ON THIS.



Region 8 Initiative

Determine source of maximum tolerable
levels commonly stated 

for minerals in livestock water.

Source: Roxanne Johnson
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NORTH DAKOTA WORKS WITH LIVESTOCK AND HUMAN WATER QUALITY WITHIN THE REGION 8 INITIATIVE.  AS WE KNOW, WATER CONTAINS MINERALS AND EXCESS MINERALS BECOME A HEALTH ISSUE FOR LIVESTOCK UNDER CERTAIN CIRCUMSTANCES.  I WAS ASKED TO REVIEW THE LITERATURE ON MAXIMUM TOLERABLE LEVELS OF MINERALS IN LIVESTOCK WATER. 



I Started Researching…
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I STARTED BY LOOKING AT WHAT NDSU AND OTHER UNIVERSITIES WERE USING FOR VALUES AND WHAT REFERENCED RESEARCH STATED.   I ALSO LOOKED AT THE NATIONAL RESEARCH COUNCIL’S  MINERAL TOLERANCE OF ANIMALS  AND  THE NATIONAL ACADEMY OF SCIENCE REFERENCE BOOK.
I FOUND THIS WORK VERY FRUSTRATING BECAUSE…..
 




Mineral Tolerances of Animals

• References given did not produce the desired 
information 

• Most research is done on feed
• Recent research is scant….except nitrates & sulfur

– Some even from the 1930’s, 40’s, 50’s
Embry, L.B., M.A. Hoelscher, and R.C. Wahlstom. 
1959. Salinity and livestock water quality. SD Agric.   
Exp. St. Bull. 481:5-9.
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THE INFORMATION WAS NOT CLEAR…
THE RESEARCH DID NOT GIVE ME THE INFORMATION I WAS EXPECTING.  I FOUND MOST RESEARCH IS BASED ON FEED AND OTHER THAN RESEARCH DONE ON NITRATES AND SULFATES IN WATER, THE RESEARCH IS LIMITED.  I WAS ALSO HOPING TO FIND RESEARCH DONE IN THE LAST TWENTY YEARS, BUT MUCH OF IT WAS FROM 40 AND 50 YEARS AGO OR MORE.  THE EXAMPLE I SHOW HERE, IS FROM THE NATIONAL RESEARCH COUNCIL BOOK AND LISTS AN EXPERIMENT STATION BULLETIN FROM 1959.

I THOUGHT I MAY BE GETTING CLOSE TO FINDING SOMEONE WHO HAD DONE RESEARCH INTO WHAT I WAS LOOKING AT WHEN I VISITED WITH FOLKS FROM ENVIRONMENT CANADA.  THEY HAD CONTRACTED WITH A GROUP TO DO A LIT REVIEW OF THE PUBLISHED RESEARCH.   BUT I WOULD HAVE TO WAIT FOR 3 OR 4 MONTHS TO GET THE INFORMATION.
AND SO I WAITED…



Mineral Tolerances of Animals

• Environment Canada
– They wanted… “guidelines based on scientifically- 

defensible toxicological data….”
– They got… “values independently derived, but very old 

and the bases of the derivation are not known.”
– “…value adopted  from the 1968 Report of the 

Committee on Water Quality Criteria “Green Book” from 
the US Federal Water Pollution Control Administration.”

.
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AS I READ THE INFORMATION I THOUGHT…THIS IS GOOD…THEY ASKED FOR “GUIDELINES BASED ON SCIENTIFICALLY DEFENSIBLE TOXICOLOGICAL DATA…..
BUT AS I REVIEWED THE INFORMATION I FOUND IFORMATION PROVIDED BY TWO UNITED STATES CONTRIBUTORS RESULTED IN COMMENTS SUCH AS THESE….
“VALUES INDENDENTLY DERIVED, BUT VERY OLD AND THE BASES OF THE DERIVATION ARE NOT KNOWN.”
“VALUE ADOPTED FROM THE 1968 REPORT OF THE COMMITTEE ON WATER QUALTIY CRITERIA “GREEN BOOK” FROM THE US FEDERAL WATER POLLUTION CONTROL ADMINISTRATION”
THIS DID NOT GIVE ME THE CURRENT INFORMATION I WAS LOOKING FOR.
MY NEXT ATTEMPT TO FIND SOME ANSWERS WAS TO GO TO THE PRINCIPAL INVESTIGATORS OF THE LATEST EDITION OF THE NRC’S MINERAL TOLERANCES OF ANIMALS BOOK AND SEE IF I WAS JUST OFF COURSE.  I CONTACTED DR JIM LINN AT THE UNIVERSITY OF MINNESOTA, EXPLAINING WHAT I WAS ATTEMPTING TO RESEARCH.  I ASKED IF HE HAD SOME INSIGHT INTO THIS.  THESE ARE HIS COMMENTS.



Mineral Tolerances of Animals

…information perpetuated over time
…once entered into literature has not been verified
…we desperately need research on the effect of 

minerals in water on animal performance and health

Dr. Jim Linn
University of Minnesota

.
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… DR LINN RESPONDED: 
	1.  INFORMATION HAS BEEN PERPETUATED OVER TIME
	2.  ONCE IT HAS BEEN ENTERED INTO LITERATURE IT HAS NOT BEEN VERIFIED
	3.  WE DESPERATELY NEED RESEARCH ON THE EFFECT OF MINERALS IN WATER ON ANIMAL PERFORMANCE AND 	   HEALTH.




Wyoming Study
M.F. Raisbeck DVM, PhD, 
DABVT
S.L. Riker BS
C.M.Tate DVM, PhD
R. Jackson PhD
M.A. Smith PhD
K.J. Reddy PhD
J.R. Zygmunt BS

http://deq.state.wy.us/wqd/WQD_home/Announcements/final%20draft_1.pdf
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I AM HAPPY TO SAY THAT WE DID GET OUR ANSWERS THROUGH A STUDY AT THE UNIVERSITY OF WYOMING.  IN THIS STUDY, FUNDED BY THE WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY, THE PRINCIPAL INVESTIGATORS LISTED HERE, REVIEWED LITERATURE MEASURING THE TOLERANCE OF ANIMALS TO 10 COMMON MINERALS.   THIS REVIEW, WITH 662 REFERENCES, HAS GIVEN US A NEW LOOK AT TOLERABLE LEVELS OF MINERALS IN WATER THAT CAN BE OF CRITICAL USE TO LIVESTOCK PRODUCERS AND ALSO PROVIDES AN UNDERSTANDING OF THE GAPS IN RESEARCH.  I HAVE VISITED WITH KJ REDDY, ONE OF THE PI’S ON THIS PROJECT AND I WAS HOPING HE WOULD BE ABLE TO BE AT THIS SESSION TODAY TO ANSWER ANY QUESTIONS YOU MAY HAVE.  UNFORTUNATELY HE HAD TO RETURN TO WYOMING YESTERDAY.
I WILL SHOW YOU A COUPLE INTERESTING OBSERVATIONS FROM THIS STUDY.



Water Quality for Wyoming Livestock & Wildlife

http://deq.state.wy.us/wqd/WQD_home/Announcements/final%20draft_1.pdf

Selenium – horses       cattle        sheep & goats
Nitrates – while much is known, there is a need for further research. 

Feed + water under 400 mg/L okay.
Barium – further research. Even 10 mg/L for short periods can be 

harmful.
pH – levels based on corrosion of plumbing.  Ranges are excessively 

conservative.  Further research.
TDS 
Sulfates
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SELENIUM – NRC REPORTED SENSITIVITY WAS THE SAME FOR ALL SPECIES.  THIS STUDY FOUND THE SENSITIVITY RANKED HIGHEST IN HORSES, THEN CATTLE, THEN SHEEP AND GOATS.
NITRATES AND NITRITES NEED MORE RESEARCH
BARIUM – MORE DATA IS NEEDED, HOWEVER THEY RECOMMEND EVEN 10mg/L FOR SHORT PERIODS CAN BE HARMFUL.
pH – LEVELS BASED ON AESTHIC REASONS TO PROTECT PLUMBING FROM EROSION.  ACCEPTABLE RANGES OF A LOW OF 5.5-6.5 AND A HIGH OF 7.5-9.0 ARE EXCESSIVELY CONSERVATIVE.  MORE RESEARCH NEEDS TO BE DONE
I WILL TALK ABOUT SULFATES AND TDS LATER.




Field Days 2007

“Clean Water 
Options 

for Cattle”

Source: Roxanne Johnson

NDSU 
Extension 
Research 
Center

Dickinson, 
North 
Dakota
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 THE SECONDS AREA OF CONCERN WAS WHEN I WAS ASKED TO PRESENT AT FIELD DAYS AT THE EXTENSION RESEARCH CENTER IN DICKINSON, NORTH DAKOTA.  I PUT TOGETHER SOME INFORMATION FROM EXTENSION PUBLICATIONS, ON LIVESTOCK DAILY WATERING NEEDS.  FOLLOWING THE PRESENTATION, I HAD THE DREADED CALL, ASKING ABOUT THE NUMBER I HAD USED.  AS I LOOKED INTO THIS A LITTLE MORE, I DISCOVERED A RANGE OF NUMBERS THAT MAY CREATE A PROBLEM FOR SOMEONE USING ONE SET OF NUMBERS TO PLAN THEIR FEEDLOT OR FIGURING THE NUMBER OF CATTLE THEY CAN RUN IN A PARTICULAR PASTURE.




Minimum Daily Water Needs

NDSU MSU Clemson 
State

Virginia Tech Midwest Plan 
Service

Milking cows 24-27 gal/hd 17 gal/hd 26-36 gal/hd 20-25 gal/hd 35-50 gal/hd

Dry cows 6-14 gal/hd 14 gal/hd 18-22 gal/hd 10-25 gal/hd 20-30 gal/hd
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AS YOU CAN SEE THE 5 I HAVE LISTED, HAVE A RANGE THAT COULD BE A PROBLEM IN SOME CIRCUMSTANCES.  MOST OF THESE ALSO HAVE WEBSITES WITH THE VARIABLES LISTED, BUT THE INFORMATION I FOUND, DID NOT CONTAIN THAT INFORMATION. I PUT MYSELF IN THE ROLE OF THE PRODUCER LOOKING FOR ANSWERS.  THIS MAY BE AN OPPORTUNITY FOR COLLABORATION OF UNIVERSITIES TO DEVELOP A SET OF NUMBERS THAT WOULD BE BASED ON THE VARIABLES AND THEN MAKE SURE OUR WEB SITES AND PUBLICATIONS ARE REPLACED AS WELL AS WE CAN.



“Clean Water Options for Cattle”

Source: Roxanne Johnson
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I WAS ALSO LOOKING AT TDS (TOTAL DISSOLVED SOLIDS), IN LIVESTOCK WATER.  A LITTLE EXPLANATION OF TDS.  THEY ARE ALL INORGANIC SUBSTANCES CONTAINED IN WATER THAT CAN PASS THROUGH A 2 MICRON FILTER.  IT IS THE SUM OF CATIONS AND ANIONS IN WATER.  TDS USUALLY INCLUDES SODIUM, POSTASSIUM, SULFATES, CALCIUM, MAGNESIUM, CARBONATE, BICARBONATE, PHOSPHATE, FLUORIDE, AND ANY OTHER IONS PRESENT. 



Recommended levels of Dissolved 
Solids for various animal species   
(ppm)

Species
Excellent Good Fair Poor Limit

Humans 0-800 800-1600 1600-2500 2500-4000 5000

Horses-working 0-1000 1000-2000 2000-3000 3000-5000 6000

Others 0-1000 1000-2000 2000-4000 4000-6000 10000

Cattle 0-1000 1000-2000 2000-4000 4000-6000 10000

Sheep & Poultry 0-1000 1000-3000 3000-6000 6000-10000 15000

Chickens 0-1000 1000-2000 2000-3000 3000-5000 6000

Swine (young pigs and market pigs appear to tolerate less than cattle)
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PLEASE REVIEW THIS TABLE.  QUITE A FEW PEOPLE USE THIS CHART.  I FOUND 2 UNIVERSITIES USING THIS EXACT TABLE AND A HEALTH DEPARTMENT HAD CUT AND PASTED IT INTO THEIR LITERATURE. 



Species
Excellent Good Fair Poor Limit

Humans 0-800 800-1600 1600-2500 2500-4000 5000

Horses-working 0-1000 1000-2000 2000-3000 3000-5000 6000

Others 0-1000 1000-2000 2000-4000 4000-6000 10000

Cattle 0-1000 1000-2000 2000-4000 4000-6000 10000

Sheep & Poultry 0-1000 1000-3000 3000-6000 6000-10000 15000

Chickens 0-1000 1000-2000 2000-3000 3000-5000 6000

Swine (young pigs and market pigs appear to tolerate less than cattle)

Recommended levels of Dissolved 
Solids for various animal species   
(ppm)
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Presentation Notes
AS YOU CAN SEE WE HAVE A SIMPLE TYPO, BUT THIS IS NOT THE INFORMATION WE WANT TO LEAVE OUR UNIVERSITIES.  A CALL TO A COUPLE OF DEPARTMENTS AND THE PROBLEM WAS TAKEN CARE OF.
I SAID I WOULD VISIT ABOUT THE TDS AND SULFATES AND I WILL COMMENT ON THAT NOW.  THE WYOMING REPORT STATED TDS WAS A POOR PREDICTOR OF ANIMAL HEALTH AND THIS IS WHY.
CATTLE ON THIS TABLE ARE LISTED AT FAIR WHEN TDS REACHES 2000-4000ppm. BUT THE WYOMING REVIEWERS LIST 1800 mg/L (mg/L ARE ROUGHLY THE SAME UNIT AS ppm) AS THE LIMIT FOR SULFUR.   REMEMBER THAT SULFUR  IS JUST ONE MINERAL OF MANY INCLUDED IN THE TDS.  SO YOUR RESULTS MAY SHOW NORMAL TDS AND YOU MAY HAVE DEAD LIVESTOCK DUE TO SULFATE TOXICITY ALONE.  
AS A SIDE NOTE OF SULFATE, WE ARE ALSO SEEING PROBLEMS WHEN SULFATE LEVELS IN DDG’s, DRIED DISTILLERS GRAINS, A BY PRODUCT OF ETHANOL PRODUCTION, IS FED TO CATTLE.  WHEN HIGH SULFATE DDG’s ARE COMBINED WITH HIGH SULFATE WATER, THE COMBINATION CAN BE DEADLY TO LIVESTOCK.



Water Quality Report

•Within maximum tolerant level for TDS   
but over sulfate level (1000ppm)

•Does not include sulfate from DDG’s or   
or other high sulfate feed

SULFATES   
1,756 ppm

TOTAL DISSOLVED SOLIDS            
2,980 ppm
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I ADDED THIS SLIDE TO SHOW YOU A WATER SAMPLE REPORT THAT EXEMPLIFIES THIS.  THE TDS IS WITHIN THE MAXIMUM TOLERANT LEVEL IN THE PREVIOUS TABLE, BUT THE SULFATES ARE ABOVE THE LIMIT WE WERE ALL USING (1000ppm).  THIS DOES NOT INCLUDE ANY SULFATES IN FEED. 



Summary
• Double check accuracy of borrowed information. 
• Cite all references 

and the check 
the validity of 
stated references. 
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IN SUMMARY, THIS PRESENTATION IS TO REMIND YOU TO CHECK THE ACCURACY OF INFORMATION YOU BORROW FROM OTHER SOURCES.  ALSO MAKE SURE YOU GIVE CREDIT TO THOSE WHOSE INFORMATION YOU ARE USING.
WE ARE IN THE BUSINESS OF COMMUNICATION AND COLLABORATION OF INFORMATION.  LET’S TAKE A SECOND LOOK AT THE INFORMATION WE HAVE ON THE WEB AND IN PUBLICATION…MAYBE SIT DOWN WITH OUR NEIGHBORING UNIVERSITIES AND SEE WHERE THE DIFFERENCES LIE. 
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