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SUMMARY OF FINDINGS1  

 There are close to 100,000 jobs in the inundation area with a payroll of $16 
million per day. 

 The total value of all output in the inundation area is over $63 million per 
day. 

 Over 100,000 people commute into or out of the inundation area. 

 There are 4,771 retail business sites in the inundation area which generated 
$4.7 billion in taxable retail sales in 2008. 

 Based on 2008 data, over $1.2 million per day in sales tax revenue would be 
lost during a flood event.  Of that, $156,000 per day would be lost to the 
General Fund, Criminal Justice, MIDD and Metro Transit funds of King 
County.  $111,000 per day would be lost to the cities of Auburn, Kent, 
Renton, and Tukwila. 

 The assessed value of property in the inundation area was over $6.7 billion 
in 2008, generating $112 million in annual property tax. Property tax 
revenues would not be immediately affected but could depress new 
construction in the area and shift the tax burden to other parts of the 
county. 

 
Background 
 
Residents, businesses, and farms below the Howard Hansen Dam in the Green River 
Valley have been preparing for a higher risk of flooding.  The higher risk is due to water 
seeping more rapidly through an earthen bank next to the dam after record high water 
last winter.  Until the U.S. Army Corps of Engineers can make permanent repairs it must 
limit the amount of flood water it stores behind the dam.  Recently, a “grout curtain” was 
installed that has reduced the risk substantially.  However, a permanent solution has not 

                                                 
1
 All findings are based on a 25,000 cfs event and 2008 economic data, as detailed in the body 

of the report.    
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yet been agreed upon and the risk is still meaningful. This report addresses the 
economic and tax revenue impacts of flooding if it should occur.   
 
Computer Simulated Flood Scenario 
 
We use a computer simulation scenario constructed by the U.S. Army Corps of 
Engineers as the basis for analysis. The Corps has generated four potential flooding 
scenarios showing the level of inundation based on flows on the Green River as 
measured by the gauge at Auburn.  They are 13,900 cubic feet per second (cfs), 17,600 
cfs, 19,500 cfs, and 25,000 cfs.  A fourth scenario consists of 25,000 cfs plus a levee 
failure at 180th Street.   
 
For this analysis we have chosen the 25,000 cfs scenario.  It is a severe case but not 
the worst case.  Three points to keep in mind: 

 The mapped inundation area is based on computer modeling and may vary from 
actual events. 

 The mapped inundation area does not take into consideration recent defenses 
placed along the river such as levee fortification and sandbagging. Thus the 
simulated inundation area may be overstated. 

 The mapped inundation area assumes all levees hold. If any fail the simulated 
inundation area may be understated. 

 
A “shape file” with the exact geo-coordinates of the 25,000 cfs scenario inundation area 
was created by Dennis Higgins of King County Global Information Systems Center 
(GIS).  All data sources were overlaid on this shape file.  
 
Impact on Taxable Retail Sales 

The shape file was given to analysts at the Washington State Department of Revenue 
(DOR).  They used the coordinates to gather taxable retail sales figures for all of 2008 in 
the inundation area.   

There are two problems with the reported sales figures of retail establishments in the 
area.  First, the reported address may be the address of the establishment’s 
accountant, which might be anywhere, even out of state.  Chain stores often report a 
single figure for all of King County.  By using employment data from the Washington 
State Employment Security Department (ESD) the analysts at DOR were able to fairly 
accurately allocate portions of total retail sales by business location. 

Second, the Streamlined Sales Tax Agreement came into effect on July 1, 2008.  This 
legislation converts reporting taxable sales for delivered goods from origin to 
destination.  Hence the calendar year 2008 retail sales data is origin-based in the first 
half of the year and destination-based in the second half.  Origin-based sales – where 
goods are shipped from - are a better measure of the likely impact of flooding than 
where goods are delivered to, especially in an area that is a major distribution center. 
The switch from origin-based to destination-based sales tax for delivered goods means 
that some jurisdictions will see a revenue gain while others will see a loss.  The state 
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has elected to make mitigation payments to those jurisdictions that have experienced a 
loss in 2008.  All of the jurisdictions in the inundation area have received mitigation 
payments; this indicates that destination-based data understates origin-based retail 
sales in the Green River Valley area.  The DOR analysts estimated the mitigation 
payments to each of the jurisdictions.  Their analysis suggests that the 2008 figures 
should be adjusted upward by factors ranging from 0.02% for unincorporated King 
County to 23.8% for Kent.  We have adjusted the figures accordingly. 
 
Tables 1 displays total taxable origin-based retail sales figures for 2008 in the 
inundation area.  Table 2 displays and the number of business sites generating the 
sales.  There were 4,771 retail business sites in the inundation area which 
generated $4.7 billion in taxable retail sales in 2008.   
 
Table 1 

 
D = Deleted from data set to maintain confidentiality (less than three firms) 
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D = Deleted from data set to maintain confidentiality (less than three firms) 

 

Impact on Tax Revenue 
 
The impact on sales tax revenue of a flooding event is of major interest to state and 
local jurisdictions, especially in this time of acute budget stress.  A flooding event is 
naturally measured in terms of days of inundation.  The next two tables present 
estimated sales tax revenue on a per day basis.  The rate of 9.5% is used for all sectors 
except Accommodation and Food Services, where the 0.5% King County Food & 
Beverage (KCF&B) tax is added to the 9.5% to bring it up to 10.0%.  Note that some 
areas are “Non-RTA” and thus have a lower rate of 8.6%; however, we do not have 
Non-RTA areas identified within the inundation area, so all areas are treated as RTA.  
Annual tax figures were calculated and divided by 366 (2008 was a leap year). 
 
Table 3 shows that over $1.2 million per day in sales tax revenue to state and 
local jurisdictions could be lost during a flooding event.  A 25,000 cfs flooding 
event will likely shut down business in the inundation area for more than one day.  A 
week of shut down will cause the loss of $8.5 million in tax revenues. 
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There is an additional caveat to those mentioned previously.  We are in a severe 
recession that affects the relevance of 2008 figures for inference in 2010.  King 
County’s sales tax revenue fell by 16.8% from 2nd Quarter 2008 to 2nd Quarter 2009, for 
example.  The decline has leveled off somewhat in recent months and there are signs of 
recovery, but activity still remains below 2008 levels as of this writing.  Thus the impact 
of a flood event on sales tax revenue could be overstated.  On the other hand, the 
deletion of utilities and natural resource employers from the data set because of their 
small number means that the impact is understated. 
 
Table 3 

 
D = Deleted from data set to maintain confidentiality (less than three firms) 
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Table 4 

 
Note: Regional Transit Authority revenue – and also the total – is slightly overstated because some parts 
of the inundation area are Non-RTA and thus escape the 0.9% RTA tax. 

 

Table 4 shows how tax revenue is allocated by tax jurisdiction. The King County 
general fund, criminal justice fund, MIDD and Metro Transit tax amounts to 
$156,000 per day from the inundation area, while the cities of Auburn, Kent, 
Renton and Tukwila receive $111,000 per day for their local option and criminal 
justice funds. 
 
Will any of the lost sales tax revenue snap back after the flood event has passed?  We 
have two events from the past to draw upon for inference.  First, there is the Seattle 
freeze of December 2008 where retail sales came to a virtual halt for more than a week.  
Very little of that revenue was subsequently made up by most estimates.  Of course a 
nasty recession was just hitting the economy and Christmas spending is discretionary.   
 
The other event is flooding in the Red River Valley of North Dakota.  The North Dakota 
State Tax Commissioner estimates that after the big flood of 1997 rebuilding activities 
led to a 40% recovery of lost sales tax revenues over the following two quarters.  On 
balance, the Red River Valley event would seem to be a better model for the Green 
River Valley than the freeze in Seattle.  So we could expect some recovery in lost sales 
tax revenues in the months following a flood event. 
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Property Values and Property Taxes 
 
The Washington State Department of Revenue used the shape file to capture the 
assessed valuation and tax due of the properties in the inundation area.  The assessed 
values are for 2009 for taxes due in 2010.  The actual rate for taxes due in 2010 have 
not been calculated and the rate for 2009 has been used in lieu.  All properties within 
the boundary of the flood inundation area are included in this estimate (even if the 
property, or a portion thereof, may be elevated above the flood waters).   
 
Table 5 

ASSESSED ASSESSED TAXABLE TAXABLE AVERAGE LEVY

PARCELS LAND VALUE BUILDING VALUE LAND VALUE BUILDING VALUE TAXDUE RATE PER $1,000

AUBURN

Commercial 1,353           754,628,100$           1,463,103,300$        634,727,300$           1,308,082,500$        21,510,575$          11.07$                       

Residential 2,845           266,101,400$           310,562,500$           248,529,100$           303,172,900$           5,985,384$            10.85$                       

Auburn Total 4,198           1,020,729,500$        1,773,665,800$        883,256,400$           1,611,255,400$        27,495,959$          11.02$                       

KENT

Commercial 1,807           1,770,690,600$        3,614,802,188$        1,568,053,743$       3,218,976,910$        51,292,581$          10.71$                       

Residential 728              88,625,300$             44,635,500$             75,852,830$             45,171,300$             1,285,503$            10.62$                       

Kent Total 2,535           1,859,315,900$        3,659,437,688$        1,643,906,573$       3,264,148,210$        52,578,084$          10.71$                       

RENTON

Commercial 416              684,565,600$           972,826,800$           554,671,100$           835,372,600$           13,836,564$          9.95$                          

Residential 15                 1,475,000$                581,000$                   726,000$                   581,000$                   13,010$                  9.95$                          

Renton Total 431              686,040,600$           973,407,800$           555,397,100$           835,953,600$           13,849,574$          9.95$                          

TUKWILA

Commercial 396              679,294,600$           1,059,067,834$        638,296,600$           1,035,888,034$        17,800,296$          10.63$                       

Residential 10                 965,000$                   818,000$                   914,000$                   772,700$                   17,449$                  10.34$                       

Tukwila Total 406              680,259,600$           1,059,885,834$        639,210,600$           1,036,660,734$        17,817,745$          10.63$                       

KING COUNTY

Commercial 27                 12,675,700$             2,080,900$                10,370,866$             2,073,400$                143,231$               11.51$                       

Residential 142              27,399,500$             5,529,000$                8,977,271$               5,274,000$                163,647$               11.48$                       

King County Total 169              40,075,200$             7,609,900$                19,348,137$             7,347,400$                306,877$               11.50$                       

Commercial Total 3,999           3,901,854,600$        7,111,881,022$        3,406,119,609$       6,400,393,444$        104,583,248$       10.66$                       

Residential Total 3,740           384,566,200$           362,126,000$           334,999,201$           354,971,900$           7,464,993$            10.82$                       

TOTAL 7,739           4,286,420,800$        7,474,007,022$        3,741,118,810$       6,755,365,344$        112,048,240$       10.67$                        
“King County” refers to the unincorporated portions within the flood inundation area. 

 

The assessed value of property in the inundation area is over $6.7 billion, 
generating $112 million in annual property tax revenue.  A flood event could 
damage fixed structures enough to lower assessed valuations in the area.  How that 
might impact property tax revenue depends on whether jurisdictions are able to shift the 
tax burden elsewhere through levy rates.  It could have a ripple effect throughout the 
county, but quantifying it at this stage is not possible. Also, if a permanent solution is not 
reached it could impact new construction in the area – again it is not possible to quantify 
at this stage.  

Employment in the Inundation Area 

The Puget Sound Research Council (PSRC) used the shape file to estimate the number 
of “covered” employees who work in the inundation area.  Covered employment refers 
to positions covered by the Washington Unemployment Insurance Act. The Act exempts 
the self-employed, proprietors, corporate officers, military personnel, and railroad 
workers, so those categories are not included in the dataset.  This also does not include 
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employees who live in the inundation area but work outside it. The breakdown by 
industry and jurisdiction is contained in the table below.  There are over 86,000 covered 
jobs in the inundation area.  

Covered employment accounts for approximately 85-90% of all employment.  So the 
figures in the table below could be adjusted upwards by 10-15% to account for all 
employment in the area.  Also, some employers are not included to protect 
confidentiality guarantees.  This would bring the number of jobs in the area close to 
100,000. 
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Table 6 
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D = Deleted because of confidentiality constraints (three or less firms).  Note that the Totals include the 
deleted employment estimates. 

The Value of Economic Output in the Inundation Area 

We employ an “input-output model” to estimate the overall value of economic activity in 
the inundation area.  An input-output model takes all inputs, such as labor and 
materials, and links them to all outputs, including outputs from one process used as 
inputs in another process.  It also incorporates inputs from outside King County 
(“imports”) and outputs delivered outside King County (“exports”).  This gives a fuller 
picture of the value-added of economic activity in a particular geographic area. 

Alexander Rist of the King County Department of Natural Resource Planning (DNRP) 
updated the IMPLAN input-output model with 2008 data to estimate the value-added of 
all economic activity in King County by sector.  Employment data from the previous 
table was then used to calculate the “shock” of the sudden cessation of economic 
activity in the inundation area.  This produces estimates of total dollar losses within the 
inundation area. These estimates are contained in the following table.   

The value of output in the inundation area is over $63 Million per day. Employee 
compensation is close to $16 million per day. 

Table 7 
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Commuter Patterns Into and Out of the Inundation Area 

The final piece of analysis is on the disruption of commuter patterns that a flooding 
event would cause.  We break down commuters into two groups: those that live in the 
inundation area and commute to jobs outside the area, and those that live outside the 
area and commute to jobs inside the area.  Those who live outside the inundation area 
and normally traverse the area to get to jobs outside the area are not considered.   

We use data from the US Census Bureau on the number of commuters.  The census 
counts estimate that over 87,000 daily commuters will be disrupted by a flooding event. 
However, the total census count for workers employed in the inundation area is about 
13% less than the PSRC estimates.  This is because Census only counts primary jobs 
and not second jobs, among other things.  If we also take into account the fact that 
PSRC data on covered employees is 10-15% below the true employee total, the 
numbers of all commuters are well over 100,000.  

 

Table 8 
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Table 9 

 

GIS Figures 

We conclude with four figures created by King County GIS using census data.  Together 
they illustrate the size and scope of the potential impact visually.  In many ways this is 
more compelling than tables of numbers.
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Figure 1 – Where Jobs Are Located in the Inundation Area 
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Figure 2 – Where People Live in the Inundation Area 
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Figure 3 – Where People Live Who Commute Into the Inundation Area 
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Figure 4 – Where People Work Who Live in the Inundation Area 
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Data Sources and Acknowledgements 

Data Sources 

 U.S. Army Corps of Engineers scenario map at 
http://www.nws.usace.army.mil/PublicMenu/Doc_list.cfm?sitename=HHD&pagename=G
reen_River_Maps 

 The geo-coded shape file and color contour maps were generated by Dennis 
Higgins and Toni Carpenter of the King County Global Information Systems 
Center (GIS). 

 Sales tax data was obtained from the Washington State Department of Revenue 
(DOR).  Tom Christensen, Ray Philen, and Matthew Bryan were the principal 
analysts. 

 Property values and taxes were obtained from Tom Christensen of the DOR. 

 Employment data was obtained from Michael Jensen at the Puget Sound 
Research Council (PSRC).  Tim Norris of the Washington State Employment 
Security Department (ESD) also contributed. 

 The value of output and employment compensation in the inundation area was 
estimated by Alexander Rist of the King County Department of Natural Resource 
Planning (DNRP) using the IMPLAN input-output model. 
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the U.S. Bureau of the Census. 
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