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1. PURPOSE 

This Standard Operating Procedure (SOP) describes the implementation and withdrawal of water control in nonhuman 
primates (NHPs) specifically macaques (Macaca mulatta and Macaca fascicularis).  

2. RESPONSIBILITY  

Principal investigator (PI), and their research staff, veterinarian, veterinary care staff. 

3. INTRODUCTION 

 Water control is a motivational tool in training NHPs to perform specific tasks required for a research protocol. 
Typically, performance of correct trials on cognitive or behavioral tasks is rewarded with small amounts of fluid. 

 To motivate daily performance, the animal’s access to free fluid is scheduled or the daily amount reduced. Water or 
other flavored solution, e.g., diluted juice, is used then as a reward during operant conditioning; thirst becomes the 
motivator for performance. 

 Water control should be used only if alternative means of motivation involving positive reinforcement (e.g., food 
treats or social stimuli) cannot meet the same experimental objectives of the study. 

 Water control should be limited to the minimum required to meet scientific objectives. 

 Three basic issues must be addressed prior to proceeding with water control: 

3.5.1. Necessary level of control 

3.5.2. Potentially adverse outcomes, intervention plans, and humane endpoints 

3.5.3. Methods used to assess animal health and well-being 

4. PROCEDURES 

 Scientific justification for water control is required by the Facility Animal Care Committee (FACC). The scientific 
justification in the Animal Use protocol (AUP) must include: 

4.1.1. A detailed description of how fluid regulation is essential to addressing the scientific objectives of the 
AUP. 

4.1.2. The alternatives to fluid regulation that have been considered, e.g., use of a preferred fluid reward, use of 
a novel food reward, use of social stimuli, use of different reward interval schedules, etc. 

4.1.3. The proposed strategy for implementation of water control, i.e., fluid reduction schedule. 

 The goal is to establish, for each individual animal, the minimal amount of water control that will produce the 
required behavioral performance for the experiment while maintaining the animal’s health.  

 Determination of individual preferences (e.g., fluids other than water).  

4.3.1. The use of preferred fluid rewards may enhance motivation and allow relaxation of fluid control. 

 Only healthy animals should be used in water control protocols. 

 Prior to starting water control, each animal should undergo a complete physical examination by the veterinarian. 
The evaluation should include: 

4.5.1. Body weight 

4.5.2. Body Condition Scoring 

4.5.3. Baseline clinical chemistry panels, serum/plasma osmolality, urinalysis, urine osmolality. 

4.5.4. Other tests as determined by the veterinarian 
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 Establishment of water consumption baseline:  

4.6.1. The establishment of the water consumption baseline should be performed under the oversight of the 
veterinary care staff. 

4.6.2. When animals are switched from an automatic watering system to drinking from water bottle, allow for a 
minimum acclimation period of 7 consecutive days. 

4.6.3. A period of at least 7 consecutive days is required to establish an ad libitum baseline for water 
consumption and the baseline bodyweight.  

4.6.4. Experimental manipulations should be avoided during this period.  

 Implementation of water control:  

4.7.1. After a stable ad libitum baseline is established, water control may commence.  

4.7.2. The transition from unrestricted to controlled fluid access must be accomplished gradually, over a period 
of several days.  

4.7.3. Body condition, weight, and hydration status must be assessed daily by the veterinary care and research 
staff.   

4.7.4. Starting with the ad libitum baseline, the total volume of water consumed can be gradually reduced until 
the desired performance is achieved.   

 The total volume of available water can continue to be decreased if the animal does not exhibit 
weight loss exceeding 15% of its baseline body weight or any clinical signs of dehydration as 
described in section 4.10.  

 Fluid should not be reduced to less than 20 ml/kg/day.  
 If the animal does not consume this amount during testing, supplemental water must be given 

to meet the minimal total volume.  

4.7.5. When problems in training or maintaining a behavior are encountered, all variables, such as equipment 
malfunctions, programming errors, illness, poor animal training skills, or inadequate task criteria for the 
animal, should be considered before further reducing the volume of water provided. Excessive water 
deprivation can be detrimental to task performance. Consult the veterinarian before proceeding. 

4.7.6. Once the animal is fully trained to perform the task, it will be allowed to work for as much water as it wants 
every working day.  This is the new testing baseline.  

4.7.7. On days when animals are not required to work (e.g., weekends), an amount of water equivalent to the 
testing baseline plus 20 ml/kg can be provided. Water control is restarted one day before testing resumes. 

4.7.8. Pair-housed or group-housed animals should not be separated to control/monitor water consumption. 
Social housing of water restricted animals should be prioritized. 

 Fluids may be withheld from the group until the animal under water restriction has been separated 
for testing. 
 Alternatively, the entire group may be placed under water control. 

 Considerations for refinement: 

4.8.1. Investigators are encouraged to offer alternative rewards (e.g., fruit juices, syrup solutions) allowing the 
animal to increase the testing baseline while still maintaining task performance. 

4.8.2. Once an animal has learned the required task, i.e., reaches peak performance, it should be given 
opportunities to complete the task with less fluid regulation. This is commonly done by increasing the fluid 
reward provided for each successfully performed task. 

4.8.3. Fresh fruit and/or vegetables should be provided on a daily basis regardless of whether an animal is on 
water control. 

4.8.4. Animals that are comfortable in their environment will perform tasks more efficiently than nervous and 
stressed individuals. 

4.8.5. Food should be provided close to the time of access to water to promote feeding. 

 Withdrawal of water control:   

4.9.1. Withdrawal of water control occurs when testing is no longer required for extended periods of time.  
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4.9.2. Gradually increase the amount of water available over a period of several days or weeks. 

4.9.3. Starting from the testing baseline, increase water availability daily by 20 ml/kg increments until the animal 
is receiving its ad libitum baseline. 

4.9.4. After reaching the ad libitum baseline, the animal can then have free access to unlimited water. 

 Ongoing health monitoring:   

4.10.1. Chronic water control results in the establishment of new physiological set points. Most animals 
experience an initial weight loss, usually not exceeding 15% of baseline body weight, followed by weight 
gain and eventual stabilization of body weight.  

4.10.2. The following parameters must be monitored as specified below:    

 Body weight: 

4.10.2.3.1. Evaluated at least once weekly. 

4.10.2.3.2. Must be obtained in as consistent a manner as possible (e.g. on awake animals, 
at the same time each day, in a chair with a known weight) each time the animal 
is removed from its cage.  

4.10.2.3.3. Each time an animal is anaesthetized, body weight must be recorded. 

4.10.2.3.4. Body weights can vary by as much as 1kg, depending on whether the animal was 
fed or watered. Daily weighing must take place at approximately the same time 
each day in order to obtain consistent and accurate results. 

4.10.2.3.5. Consult the veterinarian if weight loss exceeds 10%.   

 Body condition:  

4.10.2.4.1. Once weekly, veterinary care staff must perform a cage side assessment (e.g., 
thin, normal, overweight).  

4.10.2.4.2. Body condition scoring may be performed when the animal is anesthetized. 

 Hydration status:  

4.10.2.5.1. Once daily, animal care or veterinary care staff must perform cage side 
assessment through qualitative observation of fresh feces, urine output, and 
mental status.  

4.10.2.5.2. Where there is indication of possible dehydration, the hydration status should be 
verified through blood osmolality, which should be <320 mOsmol/kg H2O. 

 Behavior:  

4.10.2.6.1. Observations should be made of any change in behavior, anorexia, depressive 
behavior, urine drinking, etc. 

 Hematology and chemistry profiles: 

4.10.2.7.1. As determined by the veterinarian, with special attention paid to hematocrit, 
proteins, renal parameters, and electrolytes.  

 Additional considerations: 

4.11.1. During the first 4 to 6 years of a monkey’s life, growth spurts may lead to weight gain of as much as 2kg in 
a 12-month period. Water control during this period may result in an inability for an animal to maintain its 
body condition and therefore careful monitoring is necessary.     

4.11.2. The ad libitum and testing baselines for water control must be reviewed regularly in consultation with the 
veterinarian and veterinary care staff and adjusted considering multiple factors such as animal growth. 

4.11.3. Prior to a planned procedure requiring general anesthesia, animals should be returned to normal water 
intake.  

 Return to higher fluid balances, e.g., an increase from 20 ml/kg to 80 mL/kg or ad libitum, at 
least 48 hours prior to the surgery. 

 The increase in fluids must be accomplished gradually, e.g., increasing by 20 ml/kg/ day, over 
a period of several days.  
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 To ensure appropriate drug metabolism and/or elimination, increased fluids should also be 
provided post- operatively.  

 Veterinary care staff should be consulted prior to resuming water control.    

4.11.4. In the event of minor or emergency anesthesia or surgery, fluids should be given.  

 Veterinary care staff should be consulted prior to resuming water control.   

 Record keeping:       

4.12.1. Individual medical records must be maintained in the animal facility, overseen by veterinary care staff, 
should and include the following:  

 Body weight and body condition score, as described in section 4.10.2. 
 Food and water consumption data and trends, daily 
 Daily observation sheets including body condition, fecal and urine output, and mental status.  
 Behavioral assessments, with deviations from normal noted. 
 The results of behavioral training and testing. 

 Termination of water control:  

4.13.1. The following criteria will necessitate evaluation by the veterinarian:   

 Significant weight loss (e.g., exceeding 15% of baseline body weight) at anytime throughout 
the study. 

 Body condition less than 2. 
 Apathy, lack of interest, depression, anorexia or reduced appetite that has not improved 

despite veterinary intervention.  
 Abnormal laboratory data such as hemoconcentration, azotemia, and electrolyte imbalances.  

4.13.2. Upon consultation with the veterinarian, water control may be stopped. 

4.13.3. Water control can only resume with approval from the veterinarian. 

 Reporting:      

4.14.1. The veterinarian must notify the FACC of any serious or irresolvable issues that arise during water control. 
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SOP REVISION HISTORY 
DATE NEW VERSION 

2019.03.27 4.3.2. The establishment of the water consumption baseline should be performed under the oversight of the veterinary care staff. 

2019.03.27 4.4.8. On days when animals are not required to work (e.g., weekends), an amount of water equivalent to the testing ad libitum baseline will can be provided. 
Water control is restarted one day before testing resumes. 

2019.03.27 4.4.9. Pair-housed or group-housed animals should be separated during the day to control/monitor water consumption. They can remain pair-housed or group-
housed overnight without water. 

2019.03.27 4.6.2.1.1. Evaluated at least once weekly. 

2019.06.17 3.2. Water is used as a reward during operant conditioning; thirst becomes a motivator for performance. 

2019.06.17 3.3. Water control should be used only if alternative means of motivation involving positive reinforcement (e.g., food treats or social stimuli) cannot meet the 
same experimental objectives of the study. 

2019.06.17 4.2. Only healthy animals should be used in water control protocols. 

2019.06.17 4.3. The goal is to establish, for each individual animal, the minimal amount of water control that will produce the required behavioral performance for the 
experiment. 

2019.06.17 4.4.3. Water may be withheld for a maximum of 24 hours prior to initiation of water control. 

2019.06.17 
4.5.5. When problems in training or maintaining a behavior are encountered, all variables, such as equipment malfunctions, programming errors, illness, poor 
animal training skills, or inadequate task criteria for the animal, should be considered before further reducing the volume of water provided. Excessive water 
deprivation can be detrimental to task performance. 

2019.06.17 

4.6 Considerations for refinement 
4.6.1 Investigators are encouraged to offer alternative rewards (e.g., fruit juices, syrup solutions) allowing the animal to increase the testing baseline while still 

maintaining task performance. 
4.6.2 Fresh fruit and/or vegetables should be provided on a daily basis regardless of whether an animal is on water control. 
4.6.3 Animals that are comfortable in their environment will perform tasks more efficiently than nervous and stressed individuals. 
4.6.4 Food should be provided close to the time of access to water to encourage feeding. 

2019.06.17 4.7.2. Gradually increase the amount of water available over a period of several days or weeks. 

2019.06.17 4.8.2.4.1 Minimum annual Biannual review with special attention paid to hematocrit, proteins, renal parameters and electrolytes. 

2019.06.17 4.9.3. Prior to a procedure requiring general anesthesia, animals should be returned to normal water intake. Veterinary care staff should be consulted prior to 
resuming water control.    

2019.06.17 4.9.2. The ad libitum and testing baselines for water control must be adjusted to account for be reviewed regularly in consultation with veterinary care staff and 
adjusted considering multiple factors such as animal growth.    

2021.07.12 WATER CONTROL IN NON-HUMAN PRIMATES - MACAQUES 

2021.07.12 This Standard Operating Procedure (SOP) describes the implementation and withdrawal of water control in nonhuman primates (NHPs) for macaques (Macaca 
mulatta and Macaca fascicularis). 

2021.07.12 3.2. Water or other flavored solution, e.g., diluted juice, is used as a reward during operant conditioning; thirst becomes a motivator for performance. 

2021.07.12 4.4.2. When animals are switched from an automatic watering system to drinking from water bottle, allow for a minimum acclimation period of 7 consecutive days. 

2021.07.12 4.4.4. Limited Experimental manipulations may occur should be avoided during this period. Examples include: chair training, anesthesia for complete physical 
examination, collar application, blood collection and determination of individual preferences (e.g. fluids other than water). 

2021.07.12 
4.6.5. When problems in training or maintaining a behavior are encountered, all variables, such as equipment malfunctions, programming errors, illness, poor 
animal training skills, or inadequate task criteria for the animal, should be considered before further reducing the volume of water provided. Excessive water 
deprivation can be detrimental to task performance. Consult the veterinarian before proceeding. 

2021.07.12 4.6.9. Pair-housed or group-housed animals should be separated during the day to control/monitor water consumption; they can remain pair-housed or group-
housed overnight without water, for a maximum of 16 hours. 

2021.07.12 4.9.2.4.1. Every three to four months Minimum annual review with special attention paid to hematocrit, proteins, renal parameters and electrolytes. 

2021.07.12 4.9.2.2.1. Once weekly, research and/or veterinary care staff must perform a cage side assessment (e.g. thin, normal, overweight). 

2021.07.12 

4.10.3. Prior to a planned procedure requiring general anesthesia, animals should be returned to normal water intake.  
4.10.3.1. Return to higher fluid balances, e.g., an increase from 20 ml/kg to 80 mL/kg or ad libitum, at least 48 hours prior to the surgery. 
4.10.3.2. To ensure appropriate drug metabolism and/or elimination, increased fluids should also be provided post- operatively.  
4.10.3.3. Veterinary care staff should be consulted prior to resuming water control.    

2021.07.12 4.10.4 In the event of minor or emergency anesthesia or surgery, fluids should be given.  
4.10.4.1. Veterinary care staff should be consulted prior to resuming water control.   

2021.07.12 4.11.1.1. Body weight and body condition score, as described in section 4.9.2. 

2021.07.12 4.11.1.2. Food and water consumption data and trends, daily 
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2023.04.12 2. RESPONSIBILITY  
Principal investigator (PI), and their research staff, veterinarian, veterinary care staff. 

2023.04.12 3.1. Water control is a motivational tool in training NHPs to perform specific tasks required for a research protocol. Typically, performance of correct trials on 
cognitive or behavioral tasks is rewarded with small amounts of fluid. 

2023.04.12 3.2. To motivate daily performance, the animal’s access to free fluid is scheduled or the daily amount reduced. Water or other flavored solution, e.g., diluted 
juice, is used then as a reward during operant conditioning; thirst becomes the motivator for performance. 

2023.04.12 3.4. Water control should be limited to the minimum required to meet scientific objectives. 

2023.04.12 3.5.2. Potentially adverse outcomes, intervention plans, and humane endpoints 

2023.04.12 

4.1. Scientific justification for water control is required by the Facility Animal Care Committee (FACC). The scientific justification in the Animal Use protocol (AUP) 
must include: 
4.1.1. A detailed description of how fluid regulation is essential to addressing the scientific objectives of the AUP. 
4.1.2. The alternatives to fluid regulation that have been considered, e.g., use of a preferred fluid reward, use of a novel food reward, use of social stimuli, use 
of different reward interval schedules, etc. 
4.1.3. The proposed strategy for implementation of water control, i.e., fluid reduction schedule. 

2023.05.03 4.3. The goal is to establish, for each individual animal, the minimal amount of water control that will produce the required behavioral performance for the 
experiment while maintaining the animal’s health.  The figure on page 4 illustrates how baselines are measured. 

2023.05.03 4.4. Determination of individual preferences (e.g., fluids other than water).  
4.4.1. The use of preferred fluid rewards may enhance motivation and allow relaxation of fluid control. 

2023.05.03 

4.5. Prior to starting water control, each animal should undergo a complete physical examination by the veterinarian. The evaluation should include: 
4.5.1. Body weight 
4.5.2. Body Condition Scoring 
4.5.3. Baseline clinical chemistry panels, serum/plasma osmolality, urinalysis, urine osmolality. 
4.5.4. Other tests as determined by the veterinarian 

2023.05.03 4.7.2. The transition from unrestricted to controlled fluid access must be accomplished gradually, over a period of several days. 

2023.05.03 
4.7.4. Starting with the ad libitum baseline, the total volume of water consumed can be gradually reduced by a maximum of 100 mL daily until the total volume of 
water reaches 350 mL until the desired performance is achieved.  Fluid should not be reduced to less than 20 ml/kg/ day. If the animal does not consume this 
amount during testing, then supplemental water must be given to meet the minimal total volume. 

2023.05.03 4.7.5. If the animal is still not performing the required task, then the total volume of water consumed can be further reduced by 25 mL daily until the animal begins 
to work for its water. If the animal does not consume this amount during testing, then supplemental water must be given to meet the minimal total volume. 

2023.05.03 4.7.7. On days when animals are not required to work (e.g., weekends), an amount of water equivalent to the ad libitum testing baseline plus 20 ml/kg can be 
provided. Water control is restarted one day before testing resumes. 

2023.05.03 4.8.2. Once an animal has learned the required task, i.e., reaches peak performance, it should be given opportunities to complete the task with less fluid 
regulation. This is commonly done by increasing the fluid reward provided for each successfully performed task. 

2023.05.03 

4.7.8. Pair-housed or group-housed animals should not be separated during the day to control/monitor water consumption; they can remain pair-housed or group-
housed overnight without water, for a maximum of 16 hours.  Social housing of water restricted animals should be prioritized. 
4.7.8.1. Fluids may be withheld from the group until the animal under water restriction has been separated for testing. 
4.7.8.2. Alternatively, the entire group may be placed under water control. 

2023.05.03 4.9.3. Starting from the testing baseline, increase water availability daily at 100 mL by 20 ml/kg increments until the animal is receiving its ad libitum baseline. 

2023.05.03 4.10.2.3.5. Consult the veterinarian if weight loss exceeds 10%.   

2023.05.03 4.10.2.5.2. Where there is indication of possible dehydration, the hydration status should be verified through blood osmolality, which should be <320 mOsmol/kg 
H2O. 

2023.05.03 4.10.2.6. Behavior:  
4.10.2.6.1. Observations should be made of any change in behavior, anorexia, depressive behavior, urine drinking, etc. 

2023.05.03 4.10.2.7.1. Every three to four months As determined by the veterinarian, with special attention paid to hematocrit, proteins, renal parameters and electrolytes. 

2023.05.03 4.11.3.2. The increase in fluids must be accomplished gradually, e.g., increasing by 20 ml/kg/ day, over a period of several days. 

2023.05.03 4.12.1.5. The results of behavioral training and testing. 

2023.05.03 4.13.1.2. Thin on cage side assessment. Body condition less than 2. 

2023.05.03 
5.4. Association of Primate Veterinarians: Guidelines for Use of Fluid Regulation for Nonhuman Primates in Biomedical Research, August 18, 2014. Association of 
Primate Veterinarians Guidelines for Fluid Regulation of Nonhuman Primates in Biomedical Research. (2022). Journal of the American Association for 
Laboratory Animal Science : JAALAS, 61(5), 397–402. 
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	4.10.2.5.1. Once daily, animal care or veterinary care staff must perform cage side assessment through qualitative observation of fresh feces, urine output, and mental status.
	4.10.2.5.2. Where there is indication of possible dehydration, the hydration status should be verified through blood osmolality, which should be <320 mOsmol/kg H2O.

	4.10.2.6. Behavior:
	4.10.2.6.1. Observations should be made of any change in behavior, anorexia, depressive behavior, urine drinking, etc.

	4.10.2.7. Hematology and chemistry profiles:
	4.10.2.7.1. As determined by the veterinarian, with special attention paid to hematocrit, proteins, renal parameters, and electrolytes.



	4.11. Additional considerations:
	4.11.1. During the first 4 to 6 years of a monkey’s life, growth spurts may lead to weight gain of as much as 2kg in a 12-month period. Water control during this period may result in an inability for an animal to maintain its body condition and theref...
	4.11.2. The ad libitum and testing baselines for water control must be reviewed regularly in consultation with the veterinarian and veterinary care staff and adjusted considering multiple factors such as animal growth.
	4.11.3. Prior to a planned procedure requiring general anesthesia, animals should be returned to normal water intake.
	4.11.3.1. Return to higher fluid balances, e.g., an increase from 20 ml/kg to 80 mL/kg or ad libitum, at least 48 hours prior to the surgery.
	4.11.3.2. The increase in fluids must be accomplished gradually, e.g., increasing by 20 ml/kg/ day, over a period of several days.
	4.11.3.3. To ensure appropriate drug metabolism and/or elimination, increased fluids should also be provided post- operatively.
	4.11.3.4. Veterinary care staff should be consulted prior to resuming water control.

	4.11.4. In the event of minor or emergency anesthesia or surgery, fluids should be given.
	4.11.4.1. Veterinary care staff should be consulted prior to resuming water control.


	4.12. Record keeping:
	4.12.1. Individual medical records must be maintained in the animal facility, overseen by veterinary care staff, should and include the following:
	4.12.1.1. Body weight and body condition score, as described in section 4.10.2.
	4.12.1.2. Food and water consumption data and trends, daily
	4.12.1.3. Daily observation sheets including body condition, fecal and urine output, and mental status.
	4.12.1.4. Behavioral assessments, with deviations from normal noted.
	4.12.1.5. The results of behavioral training and testing.


	4.13. Termination of water control:
	4.13.1. The following criteria will necessitate evaluation by the veterinarian:
	4.13.1.1. Significant weight loss (e.g., exceeding 15% of baseline body weight) at anytime throughout the study.
	4.13.1.2. Body condition less than 2.
	4.13.1.3. Apathy, lack of interest, depression, anorexia or reduced appetite that has not improved despite veterinary intervention.
	4.13.1.4. Abnormal laboratory data such as hemoconcentration, azotemia, and electrolyte imbalances.

	4.13.2. Upon consultation with the veterinarian, water control may be stopped.
	4.13.3. Water control can only resume with approval from the veterinarian.

	4.14. Reporting:
	4.14.1. The veterinarian must notify the FACC of any serious or irresolvable issues that arise during water control.
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