
Estimating Non-Residential 
Water Use with Publicly 

Available Databases
M. A. Morales and J. P. Heaney

Presenter: Miguel A. Morales

Conserve Florida Water Clearinghouse

University of Florida

EWRI Water Resources Congress 2010

May 19, 2010



Conserve Florida Water Clearinghouse
·Organization funded through the Florida Dept. of 
%ÎÖÉÒÏÎÍÅÎÔÁÌ 0ÒÏÔÅÃÔÉÏÎ ÁÎÄ &ÌÏÒÉÄÁȭÓ 7ÁÔÅÒ -ÁÎÁÇÅÍÅÎÔ 
Districts

·Developing model to serve as water conservation planning tool 
(EZ Guide 2.0) 

·Estimates water use within a water budget

·Evaluates conservation best management practices



Macro to Nano-Scale Evaluation of Urban Water Use

Total Parcels 
8,807,768

Parcels 
Alachua 
99,305

Parcels 
GRU 
55,551



Estimating Water Use
·Estimates to forecast water use include having a rate of water use 

for a sector and a measure of its size throughout the planning 

period

Where: QTotal = water use for n sectors

ʂk = water use coefficient of sector k

xk = size of sector k

n = number of sectors

·For projecting water use of future customers utilities often rely on:

· similar customers within their service area

· water use coefficients developed through studies in other 
locales
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Popular Non-Residential (NR) Water Use Coefficients

ÅCoefficients are from a 
1983 IWR report

ÅUnits depend on the 
type of facility 

ÅNumber of employees 
most popular measure 

of size given its 
availability

ÅDatabases for these 
measurements of size 
are lacking, except for 

square footage



Employment Data
·Available from:

·U.S. Census 

· Pros: Readily available throughout the United States

· Cons: Limited by spatial customer classification aggregation 
require to ensure anonymity (TAZ, 2-digit NAICS employment 
size classes)

·Private Surveys

· Pros: Produce customer-level data

·#ÏÎÓȡ %ØÐÅÎÓÉÖÅ ÔÏ ÃÏÎÄÕÃÔ ÁÎÄ ÏÎÌÙ ÐÒÏÖÉÄÅ Á ȰÓÎÁÐÓÈÏÔȱ ÉÎ ÔÉÍÅ



Improved Water Use Coefficients
·Measures of size need to be: 

·Good predictor of water use

·Consistent and available at a finer spatial resolution

·NR water use can be modeled with square footage and 
water use coefficient

·Data from Florida Department of Revenue (FDOR) and 
each Florida County Property Appraisers (FCPA)



FDOR and FCPA Databases
·Both databases have data fields with parcel and building characteristics

·FDOR 

·Standard data fields

·Free and easily accessible

·Partitions all parcels into 100 land use categories

·3ÑÕÁÒÅ ÆÏÏÔÁÇÅ ÏÆ ÂÕÉÌÄÉÎÇ ÉÓ ȬÅÆÆÅÃÔÉÖÅ ÁÒÅÁȭ- not a true measure of area

·Spatial location and dimensions of every parcel in the state of Florida

·FCPA

·Additional data fields vary between counties

·Needs to be obtained from the FCPA

·3ÑÕÁÒÅ ÆÏÏÔÁÇÅ ÏÆ ÂÕÉÌÄÉÎÇ ÁÒÅÁ ÉÓ ȬÈÅÁÔÅÄ ÁÒÅÁȭ

·5ÓÅÓ &$/2ȭÓ ΫΪΪ ÃÁÔÅÇÏÒÉÅÓ ÐÌÕÓ ÓÕÂ-categories

·Heated area is the measure of size used along with water use coefficients

·Disaggregate customers by their land use category in FDOR



Developing Water Use Coefficients 
Based on Heated Area

·The FDOR and CPA databases have been linked with 
customer billing data for 1,857 NR establishments to 
develop water use coefficients
·An opportunity to develop coefficients that are Florida-

specific

·Hillsborough County Water Resources Services  (HCWRS) 
test database
·Monthly water use data from January 2003 to December 2006
·Each customer has an FDOR code
·Heated area from FCPA

·Coefficient: water use/heated sq. feet
·Water use coefficients can have different levels of aggregation



Aggregation of Customers

·FDOR classifications allow for simple aggregation and 
disaggregation of customer types

Urban Water 
Use

Residential

Single Family

FDOR 

01, 02

Multi -family

FDOR 

03-08, 28

Non-
Residential

Commercial

FDOR 

11-27, 29-39

Industrial

FDOR 

41-49, 91-92

Institutional

FDOR 

71-79, 81-86, 
89-90, 97



Commercial Water Use Coefficients

An illustrative cross-section of coefficients per FDOR code

F

D

O

R

Description
Sample 

Size

Average 

Heated 

Building 

Area (sf)

HA

EA

Weighted Water Use Coef. 

(gal/hsf/mo)
SBUR

% 

Heated 

Area in 

Sector

% Water 

Use in 

SectorAvg. Base Seasonal
May 

Peak

11 Stores, One-Story 114 9,657 0.95 2.18 1.85 0.33 2.36 0.18 5.2% 2.8%

13 Dept. Stores 22 136,655 0.97 1.78 1.51 0.27 1.88 0.18 14.2% 6.3%

14
Supermarkets / Conv. 

Stores
121 6,619 0.95 7.92 7.14 0.78 8.63 0.11 3.8% 7.4%

15 Regional Malls 2 820,551 1.00 2.80 2.36 0.43 2.65 0.18 7.8% 5.4%

16
Community Shopping 

Centers
165 39,444 0.95 3.49 3.25 0.25 3.56 0.08 30.8% 26.7%

17 Office, One-Story 153 5,531 0.96 5.39 4.87 0.53 5.62 0.11 4.0% 5.3%

18 Office, Multi-Story 44 36,154 0.98 2.39 2.14 0.25 2.58 0.12 7.5% 4.5%

21 Restaurants 70 5,133 0.96 25.52 23.29 2.23 26.50 0.10 1.7% 10.8%

22 Fast-Food Rest. 59 3,092 0.96 20.95 19.77 1.18 22.36 0.06 0.9% 4.5%

33 Nightclubs / Bars 7 3,443 0.94 8.19 6.39 1.80 10.60 0.28 0.1% 0.2%

38 Golf Courses 22 17,442 0.87 9.14 8.36 0.78 9.33 0.09 1.8% 4.1%

39 Hotels / Motels 10 36,875 0.95 8.20 7.27 0.93 8.56 0.13 1.7% 3.5%

Total Commercial 1,207 17,521 0.95 4.03 3.62 0.42 4.20 0.12 100.0% 100.0%



Industrial & Institutional Water Use Coefficients

An illustrative cross-section of coefficients per FDOR code

F

D

O

R

Description
Sample 

Size

Average Heated 

Building Area 

(sf)

HA

EA

Weighted Water Use Coef. 

(gal/hsf/mo)
SBUR

% Heated 

Area in 

Sector

% Water 

Use in 

SectorAvg. Base Seasonal
May 

Peak

41
Light 

Manufacturing
9 37,593 0.83 0.87 0.64 0.24 0.91 0.37 5.0% 3.4%

42 Heavy Industrial 2 44,432 0.96 1.20 0.86 0.35 1.54 0.41 1.3% 1.2%

47
Mineral 

Processing
7 116,165 0.97 5.14 4.61 0.53 4.95 0.11 12.1% 47.4%

48 Warehousing 122 43,820 0.89 0.76 0.68 0.08 0.79 0.12 79.5% 46.0%

Total Industrial 154 43,681 0.90 1.31 1.16 0.15 1.32 0.13 100.0% 100.0%

71 Churches 216 13,199 0.95 1.26 1.15 0.11 1.42 0.09 23.2% 10.7%

72 Private Schools 63 7,317 0.96 4.57 4.13 0.44 5.20 0.11 3.8% 6.3%

73 Private Hospitals 2 424,916 0.97 2.62 2.34 0.28 2.57 0.12 6.9% 6.6%

75 Orphanages 75 10,305 0.95 9.49 8.21 1.28
10.4

1
0.16 6.3% 21.9%

83 Public Schools 52 127,633 1.00 2.07 1.70 0.37 2.29 0.22 54.1% 40.9%

Total 

Institutional
496 24,744 0.98 2.73 2.33 0.40 3.05 0.17 100.0% 100.0%

Total NR 1,857 21,620 0.95 3.18 2.81 0.37 3.37 0.13 - -



Spatial Allocation of Demand

TAZParcel-level 

Data
Parcel-level 

allocation of 

water demand 

to nodes in 

distribution 

system



Macro Application of Coefficients



Aggregation of Water Use Coefficients in EZ Guide 2.0

HA/EA

Weighted 

Average Water 

Use Coef. 

(gal/hsf /mo)

Number 

of 

Parcels

Total 

Effective 

Area (sf)

Avg. 

Heated 

Area (sf)

Total 

Heated 

Area (sf)

% of 

Total 

Heated 

Area in 

Sector

Avg. 

Monthly 

Water Use 

(gal)

Total 

Monthly 

Water Use 

(MG)

% of Total 

Water Use 

in Sector

Commercial 0.95 4.39 884 8,552,417 9,210 8,141,215 43.1% 40,441 35.75 54.7%

Industrial 0.86 0.93 398 7,867,627 16,909 6,729,889 35.7% 15,801 6.29 9.6%

Institutional 0.93 5.83 268 4,288,555 14,940 4,003,940 21.2% 87,048 23.33 35.7%

TOTAL CII 0.91 3.46 1,550 20,708,599 12,177 18,875,044 100.0% 42,173 65.37 100.0%

Description HA/EA

Weighted Average 

Water Use Coef. 

(gal/hsf /mo)

Number of 

Parcels

Total Effective 

Area (sf)

Avg. 

Heated 

Area (sf)

Total 

Heated 

Area (sf)

Stores, One-Story 0.95 2.18 235 1,047,601 4,251 998,933

Mixed Use 0.92 2.78 46 72,378 1,447 66,559

Department Stores 0.97 1.78 14 1,808,360 124,791 1,747,080

Supermarkets / 

Convenience Stores 0.95 7.92 2 45,650 21,655 43,311

Fast-Food Restaurants 0.96 20.95 23 59,711 2,496 57,405

Financial Institutions 0.87 7.64 18 77,445 3,759 67,664

Auto Sales / Repair 0.88 3.84 95 863,638 8,007 760,670

TOTAL 

COMMERCIAL 0.95 4.39 884 8,552,417 9,210 8,141,215

ÅA weighted average of 
the coefficients is carried 
out based on the total 
area of the two-digit 
FDOR sectors
ÅCoefficients are 
directly dependent on 
the land use mix within a 
given service area 
boundary



Future Work
·Expand the analysis to include end uses of the more 

important FDOR categories

-ÁÄÄÁÕÓȢ Ȱ%ÖÁÌÕÁÔÉÎÇ 7ÁÔÅÒ #ÏÎÓÅÒÖÁÔÉÏÎ #ÏÓÔ-%ÆÆÅÃÔÉÖÅÎÅÓÓ ×ÉÔÈ ÁÎ %ÎÄ 5ÓÅ -ÏÄÅÌȱ



Conclusions
·The availability of the FDOR database provides a major 

improvement in our ability to estimate and spatially allocate 
NR water use
·The Conserve Florida Water Clearinghouse 

(www.conservefloridawater.org) is developing these water 
use coefficients and heated area statistics and will make them 
available to interested utilities
·These coefficients should provide good estimates for NR 

users outside of Florida except where landscape irrigation is a 
significant component of water use
·FDOR land use codes can be mapped to SIC or NAICS
·Heated area as measure of size allows for application to other 

property appraiser databases outside the State of Florida


