
Spokane County Water 
Demand Forecast Model 
Model 3.0 & 2013 Forecast Update 



Presentation Overview 

• Water Demand Model Overview 

• Model Updates 

• Forecast Updates 

• Comparison to Idaho Future Water Demand Study 



Water Demand Model Overview 
• Spokane County Water Demand Model 

• Forecasts water demand based on: 

• Demographic forecast & 

• Housing and Employment projections from Spokane Regional 
Transportation Council 

• Water System Data 

• Monthly water use by sector from 15 water systems over a 20 year span 
for some systems 

• Agricultural census, aerial photo interpretation, park irrigation 
records, self supplied industrial (DMR, USGS), etc. 

 

• Forecasts water demand on a monthly basis 

• Forecasts water demand for subareas of the county 



Water Demand Model Overview 
• Segregated by Water Use Sector 

• Each subsector has a unique sub-model, or method of calculating 
water demand 
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Water Demand Model Overview 

• Segregated Spatially 

• 513 separate forecast 
units 

• A unique water 
demand calculation is 
done for each forecast 
unit 



Water Demand Model Overview 
• Model is disaggregated which allows for many types of 

analysis, for example: 

• Water use from SVRP 

• Self supplied water use in Little Spokane River Basin 
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Each forecast unit can 
have different inputs 
into each sub model 

0

100

200

300

400

500

600

700

2010

2040

C
FS

(c
u

b
ic

 f
e

e
t p

je
r s

e
co

n
d

)

SVRP Aquifer Monthly Water Demand 2010 & 2040

Water demand calculation 
for each month 



Model Update 
• The Water Demand Model did not distinguish between 

consumptive and non-consumptive demand. 

• Model update included separating water demand for each 
sector/subsector into consumptive use and non-consumptive 
use and routing the return flow of non-consumptive use. 

Total Water Demand 

Model Before Update 



Model Update 

• Model 
after 
update 
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SVRP Aquifer Annual Water Demand & Return Flows 

Model Update 
• Before Update 

• Total 2010 Water Demand from SVRP = 151,586 AF/year 

• After Update 

• Total Water Demand from SVRP = 151,586 AF/year 

• Consumptive Demand = 55,857 AF/year 

• Non-Consumptive Demand = 95,730 AF/year 

• Return to ground from outdoor irrigation = 28,838 AF/ year 

• Return to municipal WWTP = 38,554 AF/year (53 cfs) 

• Return to industrial WWTP = 25,315 AF/year (34 cfs) 

• Return to septic = 3,023 AF/year 

42% of water withdrawn from the SVRP 
Aquifer is returned to the Spokane River via 
surface water discharge. 



Forecast Update 
• Updated model with new forecast developed by Spokane 

Regional Transportation Council 
• New forecast has a smaller baseline and slower growth rate. 

 

 

 

 

 

 

 

• Reasons for difference – 
• 2010 Census data available 

• New forecast completed after economic downturn  

• 2011 Water Demand Forecast based on 2008 SRTC Forecast 

• 2013 Water Demand Forecast based on 2010 SRTC Forecast 

Year 2008 SRTC Forecast 2010 SRTC Forecast 

2010 162,661 157,330 

2020 179,812 174,074 

2030 199,472 195,845 

2040 219,132 207,270 

Comparison of 2008 & 2010 Forecast of Single Family Dwelling Units 



Forecast Update 
• Difference in water demand between 2011 & 2013 Water 

Demand Forecast: 

 

 

 

 

 

 

 

 

• Overall increase in water demand similar 

• Significant difference in rate of growth of self supplied water 
demand 

• Change in the spatial distribution of housing units in SRTC 
Forecast 

Public 

Supply

Self Supply 

Residential

Industrial 

Self Supply 
Agricultural Total

2010 43.38 5.837 8.89 10.46 68.56

2040 59.10 10.74 8.89 10.46 89.19

% Change 36.3% 84.0% 0.0% 0.0% 30%

2010 52.27 5.46 7.17 10.53 75.83

2040 73.59 8.00 7.17 10.53 99.30

% Change 40.8% 46.5% 0.0% 0.0% 31%

values reported in billions of gallons per year
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Table 4: Spokane County Total Water Demand            
2011 & 2013 Forecast Comparison          



Results & Analysis 
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Results & Analysis 

• Comparison of return 
flow from septic & 
irrigation in SVRP 
Model and Water 
Demand Model 

cubic feet per day per model cell 

Water Demand Model 

Model cells with a net withdrawal shown a null 

SVRP Model 



ID & WA Model 

• Spokane County Water Demand Model and Forecast now 
separates consumptive and non-consumptive water use 

Idaho Washington 

Consumptive 39,830 55,857 

Non-consumptive 34,320 95,730 

Total 74,150 151,587 

% consumptive 54% 37% 

2010 Estimated SVRP Water Use 



ID & WA Model 

• Comparison of water use sectors 

Idaho Washington 

Public Water Systems 34,430 118,752 

Self Supplied Domestic 8,800 119 

Self Supplied Commercial & Industrial 4,220 26,946 

Agriculture 24,700 5,770 

2010 Estimated SVRP Water Use (acre feet per year) 



 



Single Family Residential 
• Separating Single Family Residential into consumptive and non-

consumptive use 
Total daily water use 

per single family 
residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
septic 

Sanitary 
sewer 

Water use 

per ft
2
 of 

irrigated 
landscape 

Outdoor 
consumptive 

use 

Outdoor non-
consumptive 

use 

% Consumptive area of irrigated landscape 

ET Rate 
Return Flow 

Econometric model estimated single family water use based on: 
• Household Income 
• Home Assessed Value 
• Monthly Max Temp 
• Monthly Precip. 
• Lot Size 



Single Family Residential 
• Separating Single Family Residential into consumptive and non-

consumptive use 
Total daily water use 

per single family 
residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
septic 

Sanitary 
sewer 

Water use 

per ft
2
 of 

irrigated 
landscape 

Outdoor 
consumptive 

use 

Outdoor non-
consumptive 

use 

% Consumptive area of irrigated landscape 

ET Rate 
Return Flow 

Econometric model separated water use between indoor and outdoor 
components 



Single Family Residential 
• Separating Single Family Residential into consumptive and non-

consumptive use 
Total daily water use 

per single family 
residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
septic 

Sanitary 
sewer 

Water use 

per ft
2
 of 

irrigated 
landscape 

Outdoor 
consumptive 

use 

Outdoor non-
consumptive 

use 

% Consumptive area of irrigated landscape 

ET Rate 
Return Flow 

Used literature values for % indoor 
water use that is consumptive 



Single Family Residential 
• Separating Single Family Residential into consumptive and non-

consumptive use 
Total daily water use 

per single family 
residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
septic 

Sanitary 
sewer 

Water use 

per ft
2
 of 

irrigated 
landscape 

Outdoor 
consumptive 

use 

Outdoor non-
consumptive 

use 

% Consumptive area of irrigated landscape 

ET Rate 
Return Flow 

Used location, sewer service areas 
and connection data to determine 
where return flow would go 



Single Family Residential 
• Separating Single Family Residential into consumptive and non-

consumptive use 
Total daily water use 

per single family 
residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
septic 

Sanitary 
sewer 

Water use 

per ft
2
 of 

irrigated 
landscape 

Outdoor 
consumptive 

use 

Outdoor non-
consumptive 

use 

% Consumptive area of irrigated landscape 
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Return Flow 

• Econometric model provide 
outdoor water use in gallons per 
day per residence 

 



Total daily water use 
per single family 

residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
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Single Family Residential 
• To separate outdoor water use 

into consumptive and non-
consumptive components it is 
necessary to know how much 
landscape is irrigated. 

 
If 500 gallons per day is used on 100 sq. ft. 
much of it would be non consumptive 
 
If 500 gallons per day is used on 1 acre most of 
it would be consumed 

 



Single Family Residential 
• Estimating area of irrigated landscape 

Parcel size 

Building footprint 

• Need to know how to 
split remaining portion 
of lot into landscaped 
and non-landscaped 
 

• Took a random sample 
of 284 parcels to 
estimate percentage 



Single Family Residential 
• Separating Single Family Residential into consumptive and non-

consumptive use 
Total daily water use 

per single family 
residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
septic 

Sanitary 
sewer 

Water use 

per ft
2
 of 

irrigated 
landscape 

Outdoor 
consumptive 

use 

Outdoor non-
consumptive 

use 

% Consumptive area of irrigated landscape 

ET Rate 
Return Flow 

 
(Total GPD per ft2)– (ET GPD per ft2)= GPD per ft2 returned to ground 

ET rate in inches can be 
converted to gallons per square 
foot: 

ET is a difficult parameter to estimate, 
and varies spatially. 
 
Agrimet stations provide estimates 



Single Family Residential 
• Separating Single Family Residential into consumptive and non-

consumptive use 
Total daily water use 

per single family 
residence 

Indoor 
water use 

Outdoor 
water use 

Indoor 
consumptive 

use 

Indoor non-
consumptive 

use 

Onsite 
septic 

Sanitary 
sewer 

Water use 

per ft
2
 of 

irrigated 
landscape 

Outdoor 
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Outdoor non-
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% Consumptive area of irrigated landscape 

ET Rate 
Return Flow 



Single Family Residential 
• Single family 

residential 
separated into 
4 component 
parts and 
return flows 
directed to 
appropriate 
location 

Total daily water use 
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Single Family Residential 








