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1.0 General 

This technical backgrounder provides generalized 

consumptive use coefficients currently used by the 

Province in meeting its annual water use reporting 

requirements of Article 301 of the Great Lakes - St. 

Lawrence River Basin Sustainable Water Resources 

Agreement. 

 

2.0 Great Lakes-St. Lawrence River Basin 

Sustainable Water Resources Agreement 

Ontario and Quebec, along with the eight Great Lake 

States of Illinois, Indiana, Michigan, Minnesota, New 

York, Ohio, Pennsylvania and Wisconsin (Parties) 

signed the Great Lakes St Lawrence River Basin 

Sustainable Water Resources Agreement 

(Agreement) in December 2005. 

  

The Agreement commits the Parties to a number of 

water management and information programs.  Article 

301of the Agreement calls for the Parties to annually 

collect and report water use data to the Great Lakes 

regional water use database. This reporting 

commitment includes water withdrawals (or takings), 

as well as the amount of water consumed. 

 

2.1 Definitions 

“Basin” or “Great Lakes - St. Lawrence River Basin” 

means the watershed of the  Great Lakes and the St. 

Lawrence River upstream from Trois-Rivières, 

Québec within the  jurisdiction of the Parties.  

 

“Consumptive Use” means that portion of water 

withdrawn or withheld from the Basin that is lost or 

otherwise not returned to the Basin due to 

evaporation, incorporation into products, or other 

processes.  

 

“Water” means ground or surface water contained 

within the Basin.  

 

“Withdrawal” means the taking of water from surface 

water or groundwater. 

 

3.0 Water Withdrawals 

A water withdrawal refers to the amount of water 

removed from the natural environment to sustain a 

use.  Such uses may be environmental restoration, an 

industrial operation, a municipal water supply, the 

removal of water to access materials below the 

groundwater table (dewatering), or any other water 

taking supplying a maintained operation/system.   

 

 

 

3.1 Great Lakes Water Use Sectors 

The reporting of water withdrawals and consumptive 

use under the Agreement is categorized by ten water 

use sectors listed and described in Table 1.  

 

Regional water use sector categories in this technical 

backgrounder are from the Interim State/Provincial 

Reporting Protocols to Regional Water Use Database 

(Protocols), November 30, 2011, prepared by the 

Water Use Information Initiative of the Council of 

Great Lakes Governors and adopted by the Great 

Lakes –St. Lawrence River Water Resources 

Regional Body.  

 

4.0 Consumptive Use 

Consumptive use refers to the portion of water that is 

withdrawn and not discharged back to the 

environment within a reasonable time period.  

Consumed water is typically incorporated into a 

product (beverage manufacturing), evaporated 

(cooling), or transpired (irrigation).   

 

Consumptive use could also include water lost after 

discharge back to the environment, should that loss 

not have naturally occurred (e.g. water withdrawn for 

cooling purposes, discharging warmed water to a 

receiving lake, causing increased evaporative losses 

after discharge). 

 

The concept of consumptive water use is dependent 

on the scale of its assessment.  In the broader context 

of the global hydrologic cycle, water is never 

‘consumed’.  All water, whether it is incorporated into 

a product, evaporated or transpired remains within the 

earth’s hydrologic cycle, although perhaps outside the 

basin from which it was originally withdrawn. 

 

Therefore, calculating consumptive water use requires 

that the spatial scale (e.g. the area of consideration) 

be incorporated into the definition of consumed water.  

The definition used for the Agreement recognizes net 

water loss from the Great Lakes Basin, rather than the 

net water loss to specific sources (e.g. from aquifer to 

surface water). The aggregated totals of consumptive 

water use can be significantly different depending on 

the spatial scale at which water consumption is 

assessed. 
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4.1 Consumptive Use Coefficients 

Consumptive use coefficients currently used to report 

aggregated consumptive use under the Agreement 

are listed in Table 2.  

 

Consumptive use is typically a small percentage of 

the water withdrawn and is represented as a ratio of 

consumed water to water withdrawn (e.g. a coefficient 

of 0.2 specifies that 20% of the water that is 

withdrawn is consumed).  This ratio is referred to as 

the ‘consumptive use coefficient’. 

 

Coefficients were primarily derived from a literature 

review of published information prepared for the 

Ministry of Natural Resources. 

 

To ensure the accuracy and standardization of 

consumptive use reporting the “Major Category” and 

“Specific Purpose” classifications used by the 

provinces’ Permit to Take Water program (PTTW) 

were assigned to one of the ten Great Lake water use 

sectors (Reporting Protocols, 2011). 

 

Application of consumptive use coefficients to the total 

water withdrawn is the foremost method for estimating 

consumptive demand.  Such coefficients represent 

the proportion of water withdrawn that is not returned 

to the Great Lakes Basin within a reasonable time 

period.  

 

High consumptive use coefficients should not 

necessarily be considered a negative. Water 

management goals and objectives are best served by 

considering consumptive use coefficients in 

combination with the volume of water withdrawn. 

 

4.2 Uncertainty 

The limited scientific understanding related to 

consumptive use, and difficultly measuring return 

flows for specific water use sectors (e.g. irrigation) 

contributes to uncertainty in consumptive use 

estimates. 

 

Many of the ten water use sectors include a wide 

range of specific water uses. The range of specific 

uses in each water use sector makes it difficult to 

assign a representative consumptive use coefficient, 

and likely introduces additional uncertainty into the 

consumptive water use estimates. 

 

Consumptive use coefficients are however thought to 

be reasonable in estimating consumptive use at a 

regional aggregated level, even though accuracy is 

limited when describing a specific operation’s 

consumptive water use.   

 

Site-specific assessments of consumptive use would 

minimize the uncertainty associated with using 

consumptive use coefficients to characterize 

consumptive demand for an individual operation. 
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Table 1: Great Lakes Water Use Sectors (Reporting Protocols, 2011) 

Great Lakes Water Use Sector Definition 

1. Public Water Supply Water distributed to the public through a physically connected system of treatment, storage and distribution facilities serving a group 
of largely residential customers that may also serve industrial, commercial, and other institutional operators. Water Withdrawn 
directly from the Basin and not through such a system shall not be considered to be used for Public Water Supply Purposes. 

2. Self-Supply Commercial and Institutional Commercial uses include Water used by motels, hotels, restaurants, office buildings and institutions, both civilian and military, that 
would not otherwise be considered Public Water Supplies. This category also includes Water for mobile homes, hospitals, schools, 
air conditioning and other similar uses not covered under a public supply. In addition, this category includes amusement and 
recreational Water uses such as snowmaking and Water slides. 

3. Self-Supply Irrigation Water artificially applied on lands to assist in the growing of crops and pastures or in the maintenance of recreational lands, such as 
parks and golf courses. 

4. Self-Supply Livestock Water used by animals such as horses, cattle, sheep, goats, hogs and poultry. Water used in fish hatchery operations is also 
included under this category. 

5. Self-Supply Industrial Industrial Water includes Water used in the manufacture of metals, chemicals, paper, food and beverage and other Products. Mining 
Water use includes Water used in the extraction or washing of minerals, for example solids, such as coal and ores, and liquids such 
as crude petroleum and natural gas. Water used in quarrying and milling is also included in the industrial category. Brine extraction 
from oil and gas operations is not included. Withdrawals and Consumptive Uses for industrial and mining purposes (including 
dewatering operations) recorded under another category (e.g., public supply) will not be recorded here. Once initially reported, Water 
used in a closed cycle (recirculation) will not be reported as a Withdrawal. “Make-up Water” will be reported once upon entering the 
system. Other situations should be evaluated on a case-by-case basis. 

6. Self-Supply Thermoelectric Power 
    Production (Once-through cooling) 

Withdrawals and Consumptive Uses already recorded under another category (e.g., public supply) will not be reported here. 

7. Self-Supply Thermoelectric Power 
    Production (Recirculated cooling) 

Withdrawals and Consumptive Uses already recorded under another category (e.g., public supply) will not be reported here. Once 
initially reported, Water used in a closed cycle (recirculation) will not be reported as a Withdrawal. “Make-up Water” will be reported 
once upon entering the system. 

8. Off-Stream Hydroelectric Power Production Water removed from a stream channel and used to drive turbines that generate electric power. This category also includes “off-
stream use” for pumped-storage systems [e.g., reservoir storage] that return water to the source. 

9. In-Stream Hydroelectric Water Use This category includes “run of the river” use which is not considered a Water Withdrawal or Consumptive Use. Reporting for this 
category is voluntary. 

10. Other Self-Supply Water used for purposes not reported in categories one through nine. Examples include, but are not limited to, Withdrawals for 
fish/wildlife, environmental, navigation and Water quality purposes. Specifically, Water used to maintain levels for navigation, for fish 
and wildlife habitat creation and enhancement (excluding fish hatchery operations included in category four), for flow augmentation 
(or Diversion), for sanitation, pollution confinement, and other Water quality purposes and agricultural activities (services) other than 
those directly related to irrigation. 
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Table 2. Consumptive Use Coefficients applied in Ontario’s reporting under the Agreement   

Great Lakes 
Water Use Sector 

PTTW Major 
Category 

PTTW Specific 
Purpose 

Consumptive 
Use  
Coefficient 

Consumptive 
Use  
Percentage 

 Great Lakes 
Water Use Sector 

PTTW Major 
Category 

PTTW Specific 
Purpose 

Consumptive 
Use  
Coefficient 

Consumptive 
Use  
Percentage 

Public Water 
Supply 

Water Supply Campgrounds 0.12 12  Self Supply 
Irrigation 

Agricultural Field,  Pasture Crops 0.85 85 

Municipal 0.12 12  Fruit Orchards 0.85 85 

Other - Water Supply 0.12 12  Market Gardens 0.85 85 

Self Supply 
Commercial and 
Institutional 

Commercial Mall / Business 0.09 9  Nursery 0.85 85 

Other - Commercial 0.09 9  Other - Agricultural 0.85 85 

Snowmaking 0.1 10  Sod Farm 0.85 85 

Institutional Hospitals 0.1 10  Tender Fruit 0.85 85 

Other - Institutional 0.1 10  Tobacco 0.85 85 

Schools 0.1 10  Commercial Golf Course Irrigation 0.85 85 

Water Supply Communal 0.15 15  Self Supply 
Livestock 

Commercial Aquaculture 0.008 0.8 

Self Supply 
Industrial 

Commercial Bottled Water 0.8 80  Self Supply 
Thermoelectric 
Power Production  
 

(Once-through  
  cooling) * 

Industrial Cooling Water 0.009 0.9 

Construction Dredging 0.008 0.8  Other - Industrial 0.009 0.9 

Other - Construction 0.008 0.8  Power Production 0.009 0.9 

Road Building 0.008 0.8  In-Stream 
Hydroelectric 
Water Use ** 

Industrial Power Production 0 0 

Dewatering Construction 0.008 0.8  Miscellaneous Dams and Reservoirs 0 0 

Other - Dewatering 0.008 0.8  Other Self Supply Miscellaneous Other - Miscellaneous 0 0 

Pits and Quarries 0.008 0.8  Wildlife Conservation 0 0 

Industrial Aggregate Washing 0.15 15  Recreational Aesthetics 0 0 

Brewing, Soft Drinks 0.5 50  Fish Ponds 0 0 

Cooling Water 0.009 0.9  Other - Recreational 0 0 

Food Processing 0.2 20  Wetlands 0 0 

Manufacturing 0.13 13  Remediation Groundwater 0.009 0.9 

Other - Industrial 0.13 13  Other - Remediation 0.009 0.9 

Pipeline Testing 0.008 0.8  *  All thermoelectric power uses were included in the Self-Supply Thermoelectric Power Production 
     (Once-through cooling) Water Use Sector for 2012 reporting. 
**  All hydroelectric power uses were included in the In-Stream Hydroelectric Water Use Sector for 2012 
     reporting. 

Miscellaneous Heat Pumps 0.009 0.9  

Pumping Test 0.008 0.8  

 


