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SAFETY GUIDELINES FOR HOT WEATHER  
 
 
Training and racing often occur at the hottest time of the year and thus rowers are at 
risk for heat related injuries.  Hot conditions create a health risk for rowers, officials 
and spectators. Organizers and other responsible persons should be prepared to 
evaluate the potential risks and to take appropriate precautions. 
 
 
IMPORTANT FACTS ON TEMPERATURE REGULATION 
 
Body core temperature (Tc) is related to the balance between heat production and heat 
loss. It affects the wellbeing and performance of an athlete. At rest and during 
exercise the heat balance of the body is determined by: 
 

1. heat production: 
a. metabolic heat production:  Resting metabolic rate is increased by 

exercise and stress. 70 to 80 % of the metabolism during exercise will 
result in heat production and therefore only 20-30% will produce 
mechanical work. 

b. environmental heat:   External sources of heat include the sun, hot air, 
and exposure to hot or warm materials in the local environment 
(buildings, paved areas, enclosed spaces, cars and buses) 

2. mechanisms of heat loss from the skin and the airways: 
a. Conduction: direct contact with air, water and other materials. Air has 

poor heat conductivity. 
b. Evaporation / sweating: as fluid evaporates, heat is lost 
c. Convection: motion of air or liquids across the heated skin 
d. Radiation: infrared rays  

 
Clothing can significantly influence heat loss. The heat insulation, moisture 
permeability and impact of wind and/or body motion are important characteristics of 
clothing. Heat insulation is high in wool and similar textiles. Modern sport fabrics 
have good heat insulation in dry conditions and provide good cooling secondary to a 
high moisture permeability. In wet conditions, modern sport fabrics lose heat 
insulation. Most rain gear has low moisture permeability and limits heat exchange 
significantly because the body is insulated by the air trapped between the skin and the 
garment. When a rain garment permits air movement/pumping over the skin during 
exercise additional heat may be lost, which is beneficial. Some modern water resistant 
fabrics enable exchange of some quantities of moisture and increase thermal comfort. 
 
Air-tight clothing such as rubberized suits greatly contributes to heat related disorders 
and have been implicated in some athlete deaths.   
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ENVIRONMENTAL FACTORS 
 
Air temperature is commonly used to represent environmental heat. However, air 
temperature is not the only cause of heat related injury. Net heat balance is determined 
by heat production, environmental factors and heat exchange by the skin and 
breathing.  Wind velocity, air humidity and radiant temperature also play an important 
role by influencing heat exchange through the skin and by the airways.  
 
Environmental factors that contribute to heat balance of the body are: 
 

1. ambient air temperature  
2. wind velocity  
3. relative air humidity  
4. mean radiant temperature (heat from radiation) 
 

 
Wind speed/velocity determines heat convection and the heat lost through sweating. 
Increased wind speed increases the potential for heat loss via sweating or convection. 
 
The relative air humidity affects sweat evaporation and cooling. High humidity 
decreases the efficiency of sweating. High air humidity imposes a significant risk for 
heat injury.  
 
Radiation is represented by mean radiant temperature. It is high with sunny sky and 
low in cloudy conditions. Radiation is also present in overheated cars and rooms. 
 
The term “wet bulb globe temperature” (WBGT) is commonly used to quantify heat 
stress from the environment based on the factors described above. WBGT is used for 
calculating the thermal risk of a given condition. Actual WBGT values can be 
obtained from meteorology stations and from the internet.  WBGT can also be 
calculated (www.wikipedia.org/wiki/Wet_Bulb_Globe_Temperature). 
 
The net effects of environmental factors in addition to the effects of exercise are 
demonstrated in the following calculation: 

 
Table 1: Calculation of the temperature effects of environmental factors for a lightweight 
rower exercising in rain gear at low rowing speed in the open sun (acc. to Goldman). 
Ambient temperature   20.0°C (68°F)  
Air humidity +  0.5°C (1°F) for each extra 20% air humidity 
Radiation effect +  7.0°C (13°F) Sunny sky 
Clothing +  6.7°C (12°F) Insulation effect of the rain gear 
Physical exercise +24.0°C (43°F) 360 kcal/h from the training   
Air convection –  5.6°C (10°F)  “wind” benefit from rowing 
equivalent air temperature   55.4°C (132°F)   

 
Removal of rain gear would both increase evaporation and wind related heat loss, 
resulting in approximately a 15°C  decrease in equivalent air temperature. 
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SKIN TEMPERATURE AND HEAT BALANCE 
 
Skin temperature is closely related to heat loss. Uncovered skin is effective in losing 
heat by convection, radiation and sweating if adequate circulation is maintained. 
When water losses lead to significant dehydration, the skin may feel paradoxically 
cold and clammy due to peripheral vasoconstriction. This highlights the importance of 
adequate replacement of water loss (rehydration). 
 
As a rule of thumb, a 5% decrease in body water content will increase body core 
temperature by 1 to 1.3 °C by the impairment of skin blood flow and effective heat 
lost. 
 
 
BODY TEMPERATURE  
 
Small increases in muscle temperature can make the muscle energy systems more 
efficient. In exercising muscles, temperature may reach 42 °C (107.6 °F).  Body core 
temperature can exceed 40 °C (104 °F) during exercise. Performance decreases when 
body core temperatures exceed 40 °C secondary to effects on the nervous system 
which reduces the ability to unload excess heat. With a rapid increase in core 
temperature, central nervous symptoms and brain damage can occur.  
 
EFFECTS OF PHYSICAL TRAINING AND COMPETITION 
 
The metabolic effect of exercise is important for temperature control.  This does not 
cause a problem in cold environments but can play a role in heat injury during 
competition in warm climate. Physical exercise increases body core temperature 
according to the following table (acc. to Davies, 1976): 
 

Table: Increase in body core temperature in 
relation to oxygen uptake 
Percentage of maximal 
oxygen uptake 

~ Increase in body core 
temperature 

50 % 1.2 °C 
70 % 2.0 °C 
80 % 2.5 °C 
90 % 3.2 °C 

 
The exercise-induced heat is then transported by blood flow to the lungs where the 
inspired air is humidified and warmed. Therefore, the lungs are the first heat 
exchanging organ but are of limited capacity. The lungs have good heat exchange 
efficiency at low ambient temperatures and in dry air but when the ambient 
temperature approaches body temperature and the air is more humid, the efficiency of 
heat exchange by the lungs decreases. 
  
The skin is the primary organ for heat exchange with the environment. However, this 
function of the skin is dependent on an intact circulation. With increasing heat 
production, increase in cardiac output to the skin for heat exchange. As a result 
maximum performance may be limited in hot climates due to temperature regulation. 
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In the figure, the increasing skin perfusion with exercising in hot environment in part 
of the total circulation is demonstrated. This highlights the necessity for preventive 
measures to improve heat tolerance and to control heat production. 
 

 
 
Figure: Hypothetical cardiac output  during rest and exercise in (a) temperate (@ 25°C, 77°F) and (b) hot (> 30°C, 
86°F) environments. Adapted from Rowell LB. Human Circulation: Regulation During Physical Stress. New 
York, NY: Oxford Univ Press; 1986:  
 
After exercise and racing, a high amount of heat has to be exchanged with the 
environment and unloaded. Immediate after racing, rowers will tend to recover faster, 
if they cool themselves with water and rehydrate quickly rather than lying down or 
moving slowly.  At high ambient temperatures, additional cooling with water is a very 
good strategy to increase heat exchange capacity of the skin. 
 
 
SWEATING AND BODY FLUID LOSSES  
  
The water losses during exercise at 60 % of VO2/max at 21 °C (70°F) air temperature 
can be estimated as 1 L/h by sweating and 0.1 – 0,2 L/h by breathing. Additionally, 
approximately 0.5 grams of sodium chloride and other minerals (potassium, calcium 
and magnesium are lost with sweat and approximately 50 mg of potassium are lost 
with urine. This water and salt losses are increased when ambient temperature 
increases and are decreased with acclimatization. 
 
 
 

Table : Electrolyte concentrations in sweat:  
(Osmolality 150 mmol/kg) 
 
 
 
 

 
 

 

 Concentration 
Natrium: 413-1091 mg/L 
Chloride: 533-1495 mg/L 
Potassium: 121-255 mg/L 
Magnesium: 4-34 mg/L 
Calcium: 85-109 mg/L 
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These water losses leads to a decrease in body water content, plasma volume and 
blood volume. A decrease of more than 2 % in plasma volume leads to a decrease in 
physical performance. Two thirds of the body weight can be attributed to total body 
water content. Weight change resulting from dehydration are primarily attributed to 
water loss, with less than 20 % of the weight loss attributed to losses in substrates 
such as glycogen, glucose, proteins and fat. A decrease in plasma and blood volume 
can lead to decreased skin blood flow and impaired thermoregulation as described 
above. This can be in part be modified by alteration in kidney function resulting in 
increased resorbtion of water by the kidney. This leads to increased concentration of 
the urine.  
 
In a study in German lightweight rowers, when ambient temperature increased from 
10 °C to 18 - 28 °C (64.4° to 82.4°F),  hematocrit increased by 5.4% and plasma 
volume decreased by 9.5%. This is a range where performance and health are clearly 
challenged. 
 
The effects of heat induced water losses can be summarized as:  

o High volumes of sweat 
o Decreased plasma and blood volume  
o Loss of minerals and electrolytes (sodium chloride, potassium, 

magnesium) 
o Release of aldosterone and ADH and water reabsorption in kidneys 
o Increased osmolality of the urine 

 
Body weight and serial weighing are good and simple measures of water loss. Urine 
osmolality can be estimated by vision (light colour = low osmolality and no problem; 
dark color = high osmolality and water deficit) and can also be measured by urine 
sticks. In Table 2, guidelines for rehydratation based on urine osmolality are 
summarized.  
 
In some teams, hematocrit is used as a measure of hydration status. Hematocrit is the 
cell part of blood and is estimated by centrifugation. The hematocrit should be lower 
than 50 % with optimum levels between 42 to 48 %. Hematocrit is influenced by body 
position during sampling, requires capillary blood sampling and a centrifuge and may 
be a less predictable measurement. 
 
 
 
 

Table: Simple measurements of hydration status 
Method Limits Special remarks 
Urine volume > 2 L / day simple 
Urine colour Light yellow Simple, often misleading 
Urine osmolality < 1015  Simple, cost for urine sticks or 

measurement 
Hematocrit < 50 % Centrifuge needed, capillary blood needed 
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ACCLIMATIZATION 
 
The most important prevention strategy is heat acclimatization which can improve 
performance secondary to optimization of heat exchange.  The minimum time for heat 
acclimatization for an non-acclimated athlete is three days, with total heat 
acclimatization achieved after 14 to 21 days. This has to be taken into account when 
preparing in cold climates for competition in warm conditions. Heat acclimatization 
and heat tolerance are different for individuals. 
 

Table: Effects of heat acclimatization (According to: Montain SJ, MaughanRJ, Sawka MN. 
 Heat acclimatization strategies for  the 1996 Summer Olympics. Athletic Ther Today. 1996;1:43. 

 
Thermal Comfort: Improved Exercise Performance: Improved 
Core Temperature: Reduced Metabolic Rate: Lowered 
Sweating: Improved 
o earlier onset and higher rate 

Cardiovascular Stability: Improved 
o Heart rate: lowered 
o Stroke volume: increased 
o Blood pressure: better defended 

Skin Blood Flow: Increased  
o Better control of circulation 

Fluid Balance: Improved 
o Thirst: improved 
o Electrolyte loss: reduced 
o Total body water: increased 
o Plasma volume: increased and 

better defended 
 
HYDRATION AND REHYDRATION 
 
Adequate hydration is critical for heat tolerance and part of a successful 
acclimatization to warm climates. Dehydration impairs work tolerance and is a 
potential risky condition. Collapses after rowing races can not be avoided in all cases, 
but care should be taken to direct attention to the hydration strategies of the individual 
athlete, the respective team and the safety precautions of that team. 

 
Figure: Daily fluid intake plotted as a function of ambient temperature and metabolic rate. On 
the curves, top to bottom: 4,500 kcal/d represents heavy work; 3,500 kcal/d, moderate work; 
2,800 kcal/d, light work; and 2,000 kcal/d, resting. From Greenleaf JE. Environmental issues 
that influence intake of replacement beverages. In: Marriott BM, ed. Fluid Replacement and 
Heat Stress. Washington, DC: National Academy Press; 1994: 205. 
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The need for fluid intake is often underestimated. The Figure demonstrates necessary 
fluid intakes depending on ambient temperature and work intensity in the laboratory. 
In rowing, ambient temperatures may often be lower, but the effect of radiation is not 
included in that figure (sunny sky: +  7.0°C, see above) as well as humidity. 
 
That means training in the sun at 27 °C (80.6°F) for two hours can increase the 
required fluid intake to six litres! 
 
As a rule of thumb, athletes should drink two litres per day as a baseline.  For each 
additional hour of rowing exercise an additional litre of fluid should be given to the 
athlete. For each 5°C increase in ambient temperature above 25 °C (77°F), one 
additional litre should be added to the drinking schedule.  
  
The osmolality of a drink should also be considered. Osmolality means the amount of 
diffusible particles in a fluid and is compared with the osmolality of the blood plasma 
(290 mmol/kg). Hypotonic means lower osmolality, isotonic identical and hypertonic 
increased osmolality. Hypertonic fluids (see table) are not recommended for 
rehydratation as they do not supply enough water. For hydration and rehydration in 
sports hypotonic and isotonic fluids should be used.   
 
However, very hypotonic fluids like water have the potential of hypotonic 
hyperhydration which means water supply without adequate salt supply. The kidneys 
loose that water rapidly and the energy demand for water reabsorbtion is high.  
 

Table: Drinks of different osmolality: 

 

Salt losses during exercise have mentioned above. It is recommended to replenish 0.5 g 
loss of salt per hour of sweating. This amount may be somewhat lower in well 
acclimatized athletes. A 5 % carbohydrate content may be beneficial because intestinal 
water absorption rate is increased. Potassium concentration should not exceed 200 mg/L, 
because of potential gastrointestinal irritation, which can limit the use of undiluted fruit 
juices because of potassium content.  

 
Table: Recommended optimum  
Concentrations  for a rehydratation drink  

Hypotonic  
(<290 mmol/kg) 

Isotonic 
(290 mmol/kg) 

Hypertonic 
(>290 mmol/l) 

o Plain water 
o Mineral water 
o Herbal tea  
o Tomato juice 
o Alcohol free Beer 

o Mixed fruit 
drinks (mineral 
water and fruit 
juice, “Schorle”) 

o Isotonic sports 
drinks 

o Fruit juice 
o Energy drinks (e.g., Red Bull) 
o Limonade 
o Soft drinks 
o Cola 
o Malt beer 
o Normal beer 
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For an optimum hydration strategy, water and isotonic drinks should be provided every 15 
minutes in quantities of 200 to 350 mL which is the maximum water absorption capacity 
of the intestine. After exercise, rehydratation should be performed until all fluid losses are 
replenished. 

 
 
 

Important facts on hydration and rehydratation are summarized in the Table: 
 

Table: Summary fact of hydration and rehydratation 
Drinking quantity o Base line demand: 2 litres per day 

o 1 to 2 litres per hour exercise 
o 5° C increase in ambient temperature above 21 °C, 1 Litre may be 

added to the drinking schedule 
Salt content o 0,5 g loss of salt per hour sweating  

o Optimal sodium chloride content of drinking fluid: 500 mg/liter 
water 

o Common salt (Sodium Chloride) is important to substitute 
o Mineral drinks (in adequate concentration) 
o Potassium < 200 mg/L 

Carbohydrates o Maximum 5 % glucose / fructose content 
Not necessary o Calcium bicarbonate 

o Magnesium bicarbonate 
o Vitamins 

 

 Recommendation 
 Osmolality  < 300 mosm/kg 

pH > 4,00 
Carbohydrates  50-80 g/L 
Natrium  400-1100 mg/L 
Potassium / Kalium  120-225 mg/L 
Magnesium  10-100 mg/L 
Calcium 45-225 mg/L 
Carbonated acid   Not necessary 
Vitamins Not necessary 
Minerals Not necessary 
Caffeine Not recommended 



Heat, Heat stroke and safety guidelines for FISA 
JM Steinacker and FISA Medical Commission 

9 

BASIC MEDICAL ISSUES 
 
The South Australian Rowing Association (SARA) states very concisely in their hot 
weather policy: 

“All coaches and other personnel should consider their duty of care responsibilities 
with regard to coping with the heat and understanding that high intensity exercise in 
a hot environment with associated fluid loss and elevation of body temperature can 
lead to :  
DEHYDRATION - HEAT EXHAUSTION - HEAT STROKE” 
 
The heat related illnesses begins with dehydration and is accompanied by body core 
temperature elevation. Exercise further increases heat load of the body. With 
increased core temperature, energy demands for temperature regulation increase 
which results in further depletion of energy resources, particularly glucose stores. 
These conditions can predispose to heat induced illness. However, it should be 
mentioned that in case of excessive thermal load, heat exhaustion and heat stroke may 
occur without dehydration. 
 
The important heat related illnesses are outlined in Table 1 with the causes and 
pathophysiological problems, the clinical signs and symptoms, and simple rules for 
treatment.  
 
Any athlete with elevated temperature above > 40 °C (104 °F) which does not 
resolve after 30 minutes of cooling and rehydratation is to be considered a 
medical emergency.  
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HOT WEATHER RISK EVALUATION 
 
Taking into account the above mentioned factors, three levels of risk can be 
considered for hot, dry days according to the ambient temperature. When available the 
“wet bulb globe temperature” (WBGT) should be used to quantitate environmental 
heat stress: 
 
 

Table: risk evaluation related to ambient temperature or WBGT 
  

AMBIENT DRY 
TEMPERATURE 

WBGT RISK OF THERMAL 
INJURY 

25° – 31.9° C  (77 - 89.4 °F) 24.0 – 29.3 °C (75 - 85 °F) Moderate 
32° – 38°C (89.6 – 100 °F) 29.4 - 32.1 °C (85 – 89.9 °F) High 
38°C and above (>100 °F) 32.2 °C and above (> 90 °F) Extreme 

For calculation of “wet bulb globe temperature” (WBGT) and more detailed risk 
evaluation, several methods are available, e.g. the “Heat Stress Adviser ” (author: 
J.Coyle, Tulsa, OK; based on a Sports Medicine Australia (SA Branch) checklist for 
planning sports events) may be downloaded from the site: 

http://www.zunis.org/sports_p.htm 
 
At high thermal risk, training and racing schedules should be modified. At extreme 
thermal risk, training should be postponed. Regatta schedules must be modified and 
special provisions are to be taken in relation to the particular conditions of the venue 
and the regatta. FISA championships have taken place at temperatures up to 38°C 
(100°F) when special provisions are taken, without major health problems.  
 

REGATTA CANCELLATION / POSTPONEMENT  

In general, with proper planning and observation of local weather forecasts it should 
not be necessary to cancel a regatta. For the safety of participants changes can be 
made in the regatta schedule so that events take place in the cooler parts of the day. 

http://www.zunis.org/sports_p.htm
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HOT WEATHER SAFETY MEASURES  
 
Shade and cooling facilities 

1. For regattas in warm months, shaded rest areas such buildings, tents, and 
natural shade must be provided.  

2. Cool or air conditioned rooms are recommended, when temperatures greater 
than 32°C (89.6°F) are expected. 

3. Fans to enhance air movement in rooms and resting areas are recommended 
when room temperatures will exceed  25° (77° F). 

 
Medical center and first aid provisions 
 

1. Rescue and first aid teams should be trained in diagnosis and treatment of 
temperature related illness. 

2. Facilities for intravenous infusion and intravenous fluids have to be 
provided at the medical center. 

3. Crushed ice, water and fans should be provided at the Medical Center for 
additional cooling. 

4. The medical centre should be air conditioned when dry air temperatures higher 
than 32° °C (89.6°F) are expected. 

 
Organization, training, racing and related measures  
 

1. Training times: teams should be advised to train in the morning and evening 
hours, when warm weather with temperatures higher than 32° °C (89.6°F) are 
expected 

2. Course closed: the racing course should be closed for training during the 
hottest part of the day (11:00am - 3:00pm) when dry air temperatures exceed 
38°C (>100°F) 

3. Official and umpire rotation: Rotation of the officials should be considered 
when dry air temperatures exceed 32° °C (89.6°F).  Officials should be 
provided with sources of hydration. 

4. Clothing:  Clothing worn by umpires, officials and volunteers should also be 
adjusted to accommodate for high or low temperature. 

5. Extra water: Provision of extra water for wetting face, clothes and hair should 
be provided at the regatta course when dry air temperatures exceed 32 °C (89.6 
°F) for athletes, visitors and officials. 

 
Drinking water and fluid supply 
 

1. Drinking water: At regattas in warm months, free access to drinking water 
should be provided to athletes.  

2. Water hygiene: If  tap water is drinkable, an official certificate of health 
authorities should be provided specifying the hygienic quality 

3. Amount of water supplied: The minimal amount of free water provided for 
the athletes by the organizers should be 2 L/day. When dry air temperatures 
exceed 32°C (89.6°F) an additional 1L/day should be provided.  
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4. Water for the crews: Organizers are advised to find a suitable place for the 
coaches to give water to the crews after racing 

5. Water in rescue launches: Organizers are advised to have water in the rescue 
launches to be used in case of emergency and to provide water near the victory 
ceremony.  

 
Recommendations 
 

1. Hydration: The base fluid need of athletes is 2 L/day and increases with 
exercise time (1L /hour) and air temperatures (1L / per 5 °C temperature 
increase above 25 °C). Water, hypotonic and isotonic fluids may be used for 
hydration and rehydration. 

2. Radiation:  Radiation from the sun, buildings or transportation vehicles 
enhances the negative effects of hot temperatures. Shade provides shelter.  

3. Hats: Athletes in direct sunlight should wear hats which may be wetted with 
water. 

4. Clothing:  Fabrics that minimize heat storage and enhance sweat evaporation 
should be used. Light colored, loose fitting clothes made of natural fibres or 
composite fabrics with high absorption properties that provide for adequate 
ventilation are recommended  

5. Rest: Athletes and officials should be advised that sleep and rest enhance 
temperature tolerance 

6. UV sun block: decrease radiation damage of the skin and reflect also 
radiation. This decreases thermal load. 

7. Lying down after racing in warm environments may have negative effects on 
circulation and may provoke collapse. Rowers are advised to cool themselves 
with water after the races. 

 
Acclimatization 
 

1. Acclimatization of the participants including rowers, umpires, other officials 
and volunteers is the most important measure to prevent heat related illness. 

2. Preparation for exercise under hot conditions should include a period of 
acclimatization to those conditions, especially if the athlete is travelling from a 
cool or temperate climate to compete under hot / humid conditions 

3. Acclimatization to hot environments can take 7 to 10 days. 

Information on health risks 

1. Participants or officials at high risk of heat illness should be informed by 
medical staff when extreme weather conditions are predicted. 

2. The risk is increased in medical conditions including asthma, diabetes, 
pregnancy, heart conditions and epilepsy. 
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PRACTICAL RECOMMENDATIONS  

Information sheet of Sports Medicine Australia - South Branch  

Dehydration  
 
Fluid loss occurs during exercise, mainly due to perspiration and respiration. It makes an athlete more 
susceptible to fatigue and muscle cramps. Inadequate fluid replacement before, during and after 
exercise will lead to excessive dehydration and may lead to heat exhaustion and heat stroke.  
 
Heat Exhaustion  
 
Dehydration can lead to heat exhaustion:  

• Characterised by a high heart rate, dizziness, headache, loss of endurance/skill/confusion 
and nausea.  

• The skin may still be cool /sweating, but there will be signs of developing vasoconstriction, 
eg pale colour.  

• Athletes will pass little urine, which will be highly concentrated. 
• Cramps may be associated with dehydration.  

 
The rectal temperature may be up to 40°C and the athlete may collapse on stopping activity. 
Heat Stroke  
 
Severe dehydration may lead to heat stroke.  

• Characterised similar to heat exhaustion, but with a dry skin, confusion and collapse.  
• Heat stroke may arise in an athlete who has not been identified as suffering tram heat 

exhaustion and has persisted in further activity.  
 
This is a potentially fatal condition and must be treated immediately by a medical 
professional.  
 
Heat exhaustion/stroke can still occur even in the presence of good hydration.  
 
Sports Medicine Australia (SA Branch) recommends athletes drink:  

• at least 500mls (2-3 grasses) ½ to 1 hour prior to exercise  
• at least 200mls (1 glass) every 10-15 minutes during exercise  

and after exercise drink 1.5 times your fluid deficit to ensure you are fully re- hydrated. 
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Specific 
weight 

Urine  
colour 

Hydration 
status 

~Water 
Deficit in % of  
body water 

Drink 
Immediately  

Total 
Deficit 

1005 light normal - -  
1010  normal 0.3 % 500 ml  
1015 light 

yellow 
slightly 
dehydrated 

1 % 2 x 250  ml 500 ml 

1020   2 % 4 x 250  ml 1500 ml 
1025 yellow dehydrated 3 % 4 x 250  ml 2000 ml 
1030   3.5 % 4 x 250  ml 2500 ml 
> 1030 dark 

yellow 
severely 
dehydrated 

4 % 4 x 250  ml 3500 ml 
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