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Significance of Commercial, Industrial, 

and Institutional  (CII) Water Use  

• The USGS estimates that CII water 
use in Florida is at least 23% of 

total public supplied  

• 29% nationwide  

• Dziegielewski et al. (2000) 

estimate CII to be 15 to 25% of 

public water supplied  

• Conclusion: CII water use is 
significant! 
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CII Sectors of Water Use  

• The US EPA and the Water Research Foundation have 

identified as a major research need, the development of a 

standardized methodology to classify commercial, industrial, 

and institutional (CII) water users.  

• Schemes to classify CII customers differ greatly and often 
lack adequate disaggregation, making evaluations of CII 

water use across sectors difficult.  
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Our  Parcel Data -Driven Approach  

• Allows for the development of relationships between water use and parcel attributes  

• Water use coefficients based on heated building area (gal/heated sq. ft./d)  
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Florida Classification of Customers  

(55 CII Sectors)  
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Urban 
Water Use 

Residential 

Single 
Family 

FDOR  

01, 02, 04 

Multi -
family 

FDOR  

03, 05-08, 28 

CII 

Commercial 

FDOR  

11-27, 29-
39 

Industrial 

FDOR  

41-49, 91-
92 

Institutional 

FDOR  

71-79, 81-
85, 90, 97 
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Parcel -level Data Allows for Water Use 

Evaluations at Various of Aggregation  
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Our Previous and Ongoing CII Studies  

Peer-reviewed Publications 

• Morales , M., Heaney, J., Friedman, K., and J. Martin. (2011). “Estimating Commercial, 
Industrial, and Institutional Water Use Based on Heated Building Area.” Journal American 
Water Works Association , Vol. 103, No. 6.   

• Morales, M., Martin, J., Heaney, J., and K. Friedman. (2013). “Parcel-level Modeling of 
Seven End Use Water Demands in 64 Public Supply Land Use Sectors.” Journal American 
Water Works Association . (Tentatively Accepted).  

• Morales , M., Heaney, J., Friedman, K., and J. Martin. (2013). “Parcel-level Model of Water 
and Energy End Use: Impacts of Indoor Water Conservation on the Public Supply Sectors.” 
Journal American Water Works Association . (Accepted ). 

 

Current CII Study 

• “Methodology for Determining Baseline Commercial, Institutional, and Industrial End Uses 
of Water” 

• Sponsored through the Water Research Foundation (No. 4375), working with Hazen and 
Sawyer  

• UF primary focus is to expand on our current CII water use database and evaluate the 
linkage to business data to assist in classifying customers  
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FDOR 

Code Description Sample Size 

Average Water Use Coef. 

(gallons/ heated ft2/ day) 

Coef. of 

Variation 

11 Stores, One -Story             286  0.246 5.5 

16 Community Shopping Centers              235  0.143 1.3 

17 Office, One -Story             380  0.176 4.3 

18 Office, Multi -Story               73  0.074 0.8 

19 Medical Office              260  0.143 1.2 

21 Restaurant              119  0.677 0.7 

22 Fast-Food Restaurants              103  0.707 0.7 

23 Financial Institutions                96  0.461 3.3 

27 Auto Sales / Repair              172  0.203 1.8 

39 Hotels / Motels                49  0.249 0.5 

Other Commercial              418  0.279 1.6 

Total Commercial           2,191  0.262 2.8 

41 Light Manufacturing                32  0.134 2.5 

48 Warehousing / Distribution              221  0.140 9.4 

49 Open Storage                19  0.262 1.2 

Other Industrial                27  3.138 5.0 

Total Industrial          299  0.417 11.5 

71 Churches              337  0.075 1.4 

74 Homes for the Aged                12  0.232 0.6 

83 Public County Schools                52  0.072 0.9 

Other Institutional              281  0.797 7.0 

Total Institutional              682  0.375 9.6 

Total CII 3,172 0.301 7.7 



Expanding Outside of Florida  

 Available Monthly Customer Billing Data  
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Utility 

Number 

of Billing 

Years Billing Period 

Parcel 

Count 

Florida  

Gainesville Regional Utilities  2 1/2008 through 12/2009  1,438 

Hillsborough County Water Resources Services  4 1/2003 through 12/2006  1,987 

City of Leesburg Utilities  2 1/2008 through 12/2009  530 

City of Palm Bay Utilities  1 1/2009 through 12/2009  402 

City of Palm Coast Utilities  2 1/2008 through 12/2009  269 

St. Johns County Utility  1 1/2009 through 12/2009  545 

City of Sanford Utilities  5 1/2006 through 12/2010  710 

Sub-total 5,881 

Texas  

Austin Water Utility  10 1/2001 through 12/2010  1,057 

Total 6,938 



Linking County Property Appraiser 

Taxonomies for Florida and Texas  
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Subsector 
FDOR 

Code 
TCAD Code 

% of Total 

CII Water 

Use in 

Florida 

Warehousing, Distribution Centers  48, 49 61, 63, 68 14.07% 

Hotels / Motels  39 34, 35, 36, 37, 49, 70, 71 12.35% 

Office Buildings  17, 18 23, 26, 50, 51, 52, 53 9.36% 

Schools  72, 83, 84 - 6.68% 

Community Shopping Centers  16 30, 41, 42, 43 5.81% 

Restaurants  21 32, 39 5.38% 

Stores 11 20, 47, 48 4.33% 

Homes for the Aged  74 75, 76 4.03% 

Medical Offices  19 25, 54, 55 3.31% 

Auto Sales / Repair  27 80, 83, 84 3.12% 

Churches  71 - 2.38% 

Fast-Food Restaurants  22 33 2.24% 

Financial Institutions  23 56, 57, 58 2.22% 



Sector Disaggregation  
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Subsector Size 

Classes 
n 

Avg. Water Use Coef. 

(gal/heated ft2/d) 

Coef. of 

Variation 

Office Buildings  

 <2,500 ft2  262 0.223 3.2 

 2,500-5,000 ft2   217 0.154 4.8 

 5,001-15,000 ft2   232 0.158 5.3 

 >15,000 ft2 246 0.099 4.3 

 Stores  

<2,500 ft2 178 0.399 4.3 

 2,500-4,000 ft2   144 0.137 1.4 

 4,001-8,500 ft2   158 0.234 7.2 

 >8,500 ft2   159 0.05 1.2 

Warehousing, Distribution Centers  

 <5,000 ft2   155 0.251 6.3 

 5,000-10,000 ft2   143 0.06 2.3 

 10,001-25,000 ft2   137 0.076 3.1 

 >25,000 ft2   143 0.038 4.4 



Linking to Business Data  

• Data obtained from InfoGroup , a leading provider of business 
data  

•Data is collected from a variety of sources, and annually verified 

by phone  

• Business data for nearly 12 million U.S. businesses  

• Industry classification  

•four -digit Standard Industrial Classification (SIC)  

•Six-digit North American Industrial Classification System (NAICS)  

•Number of employees  

• Annual sales  

• Data geocoded by ESRI  
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Sample Analysis for  

St. Johns County in Northeast Florida  

• 14,001 CII  parcels in 
FDOR Database  

• 7,628 businesses in the 

InfoGroup  Database  

• Monthly water billing for 

545 CII Parcels (St. Johns 

County Utility)  
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Businesses linked to FDOR 39 (Hotels/Motels) 

Parcels in St. Johns County  
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3-Digit 
NAICS Definition 

Number of 
Businesses 

% of Total 
Businesses 

Total 

Annual 

Sales 
($1,000) 

% of 

Total 
Sales 

Total 

Number of 
Employees 

% of Total 
Employees 

721 Accommodation  98 62% $122,474 65% 2,433 59% 

722 Food Services and Drinking Places  19 12% $15,828 8% 317 8% 

453 Miscellaneous Store Retailers  6 4% $3,697 2% 15 0% 

713 Amusement, Gambling, and Recreation Industries  6 4% $1,047 1% 13 0% 

812 Personal and Laundry Services  5 3% $33,527 18% 606 15% 

448 Clothing and Clothing Accessories Stores  3 2% $1,422 1% 9 0% 

531 Real Estate  3 2% $1,188 1% 2 0% 

532 Rental and Leasing Services  3 2% $3,617 2% 17 0% 

999 Undefined  3 2% $0 0% 700 17% 

485 Transit and Ground Passenger Transportation  2 1% $770 0% 4 0% 

236 Construction of Buildings  1 1% $1,032 1% 0 0% 

238 Specialty Trade Contractors  1 1% $200 0% 1 0% 

443 Electronics and Appliance Stores  1 1% $306 0% 1 0% 

444 Building Material and Garden Equipment and Supplies Dealers  1 1% $774 0% 0 0% 

445 Food and Beverage Stores  1 1% $672 0% 3 0% 

446 Health and Personal Care Stores  1 1% $151 0% 1 0% 

487 Scenic and Sightseeing Transportation  1 1% $168 0% 2 0% 

541 Professional, Scientific, and Technical Services  1 1% $352 0% 2 0% 

561 Administrative and Support Services  1 1% $399 0% 0 0% 

811 Repair and Maintenance  1 1% $124 0% 1 0% 

813 
Religious, Grantmaking, Civic, Professional, and Similar 
Organizations  1 1% $0 0% 0 0% 

Grand Total  159 100% $187,748 100% 4,127 100% 



NAICS 721 (Accommodation) Businesses 

linked to FDOR Parcels in St. Johns County  
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FDOR Definition  

Number 

of 
Businesses 

% of Total 
Businesses 

Total 

Annual 

Sales 
($1,000) 

% of 

Total 
Sales 

Total 

Number of 
Employees  

% of Total 
Employees  

39 Hotels, Motels  98 70% $122,474 66% 2,433 82% 

28 Parking Lots(commercial or patron), Mobile Home Parks  11 8% $12,037 6% 81 3% 

10 Vacant Commercial  5 4% $7,546 4% 57 2% 

1 Single Family Residential  4 3% $4,779 3% 42 1% 

12 
Mixed Use - Store and Office, Store and Residential, or 
Residential Combination  4 3% $1,283 1% 5 0% 

21 Restaurants, Cafeterias  4 3% $7,662 4% 78 3% 

11 Stores One -Story 3 2% $2,878 2% 29 1% 

86 
Counties (other than Public Schools, Colleges, Hospitals) 
including Non -municipal Local Governments  2 1% $14,798 8% 151 5% 

2 Mobile Homes  1 1% $196 0% 0 0% 

7 
Miscellaneous residential (migrant camps, boarding homes, 
etc.)  1 1% $1,270 1% 0 0% 

16 Community Shopping Centers  1 1% $588 0% 6 0% 

18 Office Buildings, Non -Professional Service Buildings, Multi -Story 1 1% $214 0% 2 0% 

20 
Airports, Commercial or Private.  Bus Terminals, Marine 
Terminals, Piers and Marinas  1 1% $392 0% 4 0% 

23 
Financial Institutions (Banks, Savings and Companies, Credit 
Services) 1 1% $76 0% 1 0% 

33 Night Clubs, Bars, and Cocktail Lounges  1 1% $852 0% 6 0% 

34 Bowling Alleys, Skating Rings, Enclosed Arenas  1 1% $6,420 3% 60 2% 

71 Churches  1 1% $294 0% 0 0% 

72 Private Schools and Colleges  1 1% $1,905 1% 15 1% 

Grand Total  141 100% $185,664 100% 2,970 100% 



Sample Linked and Relationship Amongst 

Variables for Hotels/Motels in St. Johns County  

 

3:31 PM 17 

FDOR Parcels 
FDOR Parcels linked to 

InfoGroup  % Linked 
FDOR Parcels linked to 

InfoGroup  and Water Billing % Linked 

115 97 84% 20 17% 

Heated Building Area  Annual Sales  Number of Employees  

Heated Building Area  1.00 

Annual Sales  0.50 1.00 

Number of Employees  0.95 0.63 1.00 

Heated Building Area  Annual Sales  Number of Employees  Avg. Water Use  

Heated Building Area  1.00 

Annual Sales  0.72 1.00 

Number of Employees  0.74 0.78 1.00 

Avg. Water Use  0.85 0.78 0.82 1.00 

Correlation coefficients (r) for variables linked to FDOR 39 parcels (Sample = 97)  

Correlation coefficients (r) for variables linked to FDOR 39 parcels with billing(Sample = 20) 
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Sample Size  
Avg. Effective Building 

Area (sf)  
Avg. Annual Sales 

($1,000) Avg. Employees  
Avg. Water Use 

(gpd)  

20 37,217 $1,827 25 5,457 

y = 0.1356x 

R² = 0.692 
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Stepwise Regression for Variables 

linked to FDOR 39 Parcels with Billing 

EA = Effective building area ( sf); AS = Annual sales ($1,000);  
E = Number of employees; Q = Avg. water use ( gpd ) 

Variable(s)  Adj. R2 Regression Equation  

EA 0.71 Q = 0.115 * EA + 1170  

EA, AS 0.77 Q = 0.080 * EA + 0.856 * AS + 910 

EA, AS, E 0.78 Q = 0.066 * EA + 0.476 * AS + 41.0 * E + 1130 



Summary and Conclusions  

• CII water use is a significant component of most public water supplies  

• Past studies have shown the usefulness of linking water billing data to 

parcel -level property appraiser databases  

• Provides standardized classification scheme (locally)  

• Heated building area is a good measure of size  

• Current Water Research Foundation study  

• Expanding on parcel -level approach  

• Incorporating the use of business data to include NAICS 

classification, employment, and annual sales  

• Preliminary evidence shows  

• Strong correlation between employment and heated area.  Easier to use 

heated area.  

• Economies of scale with decreasing water use rates as size increases  
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Questions?  

Comments?  

Suggestions?  
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