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ObjectivesObjectivesObjectivesObjectives

 Introduce mixing water 
standards

 Common mixing water sources

 Overview of impurities and their p
impact



ASTM C1602ASTM C1602
St d d S ifi ti f Mi iStandard Specification for Mixing 
Water Used in the Production of 

Hydraulic Cement Concrete

 Potable water no testing needed

Hydraulic Cement Concrete

 Potable water – no testing needed

 Non-potable or combined mixing 
water – testing required

 Recycled water – solids content 
d d ltested daily



Sources of Mixing WaterSources of Mixing Watergg

At the Batch Plant
 Municipal water supply
 Municipal reclaimed water
 Recycled water from concrete 

production operations



Municipal WaterMunicipal Waterpp

Typical Analyses of City Water Supplies and Seawater 
(parts per million)



Municipal Reclaimed Municipal Reclaimed 
WaterWaterWaterWater



Recycled WaterRecycled Water

 Mixer wash water

 Stormwater runoff

 Water containing concrete ingredients















Acceptance Criteria for Acceptance Criteria for 
Questionable Water SuppliesQuestionable Water Supplies

Limits Test method

Compressive strength, 
minimum percentage

90 C31, C39
minimum percentage 
of control at 7 days

Time of set, deviation 
from control, hr:min

From 1:00 earlier 
to 1:30 later

C403
from control, hr:min to 1:30 later

*Comparisons should be based on fixed proportions of a concrete mix design 
t ti f ti bl t l d t l i t i 100%representative of questionable water supply and a control mixture using 100% 

potable water.



Optional Acceptance Optional Acceptance Criteria for Criteria for 
CombinedCombined Water SuppliesWater SuppliesCombined Combined Water SuppliesWater Supplies



ACI 318 Limits for ACI 318 Limits for 
ChlorideChloride Ion Content in ConcreteIon Content in ConcreteChloride Chloride Ion Content in ConcreteIon Content in Concrete
 Prestressed concrete 0.06%

 Reinforced concrete exposed 
hl id i i 0 %to chloride in service 0.15%

 Reinforced concrete that will Reinforced concrete that will 
be dry or protected from 
moisture in service 1.00%%

 Other reinforced concrete 
construction 0.30%

Note: No limits for concrete not containing steel



Impurities and StrengthImpurities and Strength

High Impact Sodium Sulfide
Salts of Zinc, Copper, and Lead
Sugar
AlgaeAlgae



Impurities and StrengthImpurities and Strength
Moderate 
Impact

Alkali Carbonate/Bicarbonate
Salts of Manganese and Tinp g
Sodium Iodate/Phosphate/Borate/Arsenate
Organic Acids
Industrial WastewaterIndustrial Wastewater
Seawater



Impurities and StrengthImpurities and Strength

Low Impact Calcium/Magnesium Bicarbonate
Magnesium Sulfate/ChlorideMagnesium Sulfate/Chloride
Iron Salts
Inorganic Acids
Alkali Hydroxides
Oils



Impurities and Setting TimeImpurities and Setting Time

High Impact Sodium Carbonate
Salts of Zinc, Copper, and Lead 
Sugar



Impurities and Setting TimeImpurities and Setting Time

Moderate 
Impact

Alkali Bicarbonate
Salts of Manganese and TinImpact Salts of Manganese and Tin
Sodium Iodate/Phosphate/Borate/Arsenate
Sodium Sulfide
Alk li H d idAlkali Hydroxides
Industrial Wastewater



Impurities and DurabilityImpurities and Durability

Alkali-Aggregate
Reactivity

Alkalis, Seawater
Reactivity

Corrosion Resistance Chlorides, Seawater

Freeze-Thaw 
Resistance

Algae

Sulfate Attack Sulfates, Seawater



Impurities and Other Impurities and Other 
PropertiesPropertiesPropertiesProperties

Workability Silt or Suspended Particles

Efflorescence High salt contents (Seawater)

Admixture 
Compatibility

Competing ionic species (Sulfates 
with water-reducers)



Typical ImpuritiesTypical Impurities

Cations AnionsCations

 Calcium (Ca+2)

M i

Anions

 Bicarbonate (HCO3
-)

C b (CO 2) Magnesium 
(Mg+2)

 Sodium (Na+)

 Carbonate (CO3
-2)

 Sulfate (SO4
-2)

 Chloride (Cl-)Sodium (Na )

 Potassium (K+)
 Chloride (Cl )

 Nitrate (NO3
-)

Most fresh water does not contain other impurities over 15 ppm.f p pp



SummarySummarySummarySummary

 ASTM C1602  - Performance 
Specification

 Water has many sources

 Impurities can affect more than p
just strength and setting time




