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SECTION I 
INTRODUCTION 
 
A.  PREFACE 
 
In 1993 Sunrise Engineering, Inc. completed a 
Preliminary Engineering Report for 
Washington City's Culinary Water System.  At 
that time, the City moved to construct a 
$5,200,000 water improvements project.  The 
purpose of the project was to address the 
immediate culinary needs with source capacity, 
storage capacity, and distribution system.  It 
included a new well, two new 1 million-gallon 
tanks, pressure zone separations, pressure 
reducing valve (PRV) stations, and miles of 
main trunk and distribution piping.  The 1993 
report identified that even with the 
improvements the City would most likely be 
required to undertake additional projects in 
1998-99.   
 
In 1999, Sunrise Engineering updated the 1993 
Master  P lan .  To  implement  the 
recommendations of  the 1999 revision, the City 
drilled a second Grapevine Well; installed a 
booster station to bring irrigation water from 
Quail Reservoir to Coral Canyon; replaced the 
bladder tank with a 1 million-gallon concrete 
tank and the 2.3 million-gallon steel tank with a 
concrete tank of the same size; installed a 12" 
line from the new 1 million-gallon tank to 
Green Springs Drive and replaced the 4" line in 
Telegraph Road with 8" PVC.    
 
The 1st and 2nd Grapevine Wells did not provide 
enough source capacity to keep up with growth. 
Because of the apparent need for source 
capacity and recognizing a far greater than 
expected growth rate, the City of Washington 
again asked Sunrise Engineering to update 
their Culinary Water Master Plan in 2002.  The 
City has since implemented recommendation 
presented in the 2002 Plan by constructing the 
Microfiltration Plant, constructing the 
Washington Dam Booster Pump Station and 2  
 

Million Gallon Tank, installing a new 16" line 
between the Grapevine Tank and the Red Cliffs 
1 Million Gallon Tank, and replacing numerous 
old and undersized lines in town.  The City also 
moved to adopt a new water user fee structure 
to reflect increased costs and to promote water 
conservation. 
 
Several factors again prompted Washington 
City to review and update their Culinary Water 
Master Plan.  The City's population DOUBLED 
over a 5 year period with the City issuing over 
1,000 building permits in 2004 alone.  A new 
General Plan forecasted significant growth 
throughout the City and suggested growth in 
areas that had not been specifically addressed 
in previous master plans.  Also, the regional 
demand for water resources resulted in a 
change in the way communities look to meet 
their culinary water needs.  Washington City 
joined efforts with the Washington County 
Water Conservancy District and other 
communities.    
 
Sunrise Engineering has again been contracted 
to update the plan and bring the Master Plan 
forward to meet the current conditions.  The 
most notable modifications of this master plan 
involve: 
 
1. Consideration of the recent stabilization in 

growth and slowed economy. 
2. Consideration of the Regional Water 

Supply Agreement that was recently 
approved by the City. 

3. Update and calibrate the City’s water 
model. 

4. Review existing water rates and impact 
fees. 

 
B. INTRODUCTION 
 
This Culinary Water Master Plan has been 
prepared for Washington City, located East of 
St. George, Utah along I-15.  Washington City 
has experienced moderate to high growth rates 
over the past 20 years with the growth including 
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a growth explosion between 2004 and 2006, 
that has now slowed due to a sluggish economy.     
 
The culinary water system has been analyzed 
under the State of Utah Administrative Rules 
for Public Drinking Water Systems to 
determine existing system conditions and needs, 
and to determine projected system needs as the 
community grows during the next 20 years.  
Culinary water system improvements have been 
recommended.  This will also serve as a capital 
facilities plan for the culinary water system. 
 
Washington City average water rates and 
impact fees have also been analyzed in support 

of the recommended system improvements.  
The recommended culinary water rates and 
impact fees are fair, and they will allow the City 
to continue to maintain the level of service that 
is required of public water systems for the 
present and over the duration of the 20 year 
planning period. 

Figure I.1.  Area Map 
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SECTION II 
SYSTEM USERS ANALYSIS 
 
A.  PROJECTED GROWTH RATE 
 
An essential element in the development of a 
Culinary Water Master Plan is the projection of 
the City’s population growth rate.  The 
population growth rate gives the planner a 
glimpse of the future demands that may need to 
be accommodated by the City’s culinary water 
system. 
 
Projecting the number of future culinary water 
connections with any degree of accuracy can be 
a very subjective process, especially with the 
fluctuating growth trends that Washington City 
has seen in recent years.  With this in mind this 
plan uses several resources including Census 
figures, water connection data from the City’s 
Billing Summaries, and building permits, to 
evaluate the growth trends and to provide a 
projection of how growth will occur in the 
future.   Table II.1 shows the historic growth 
rate and provides an idea of how the community 
has grown based on Census counts from 1970 
through 2000, and Census estimates from 2001 
through 2008.  

In addition, Table II.2 shows the growth in 
residential water ERUs, as defined by 
Washington City’s Rate Table Summary forms, 
from 1993 to 2008.  Table II.3 shows the 
growth in commercial water ERUs for the same 

Table II.1 Washington City Historic Population 

Year  Census 
Population Growth Rate 

1970 750      
1980 3,092   1970-1980  15.2% 
1990 4,198   1980-1990  3.1% 
2000 8,186   2000-1990  6.9% 
2001 8,815   *2000-2001  7.7% 
2002 9,661   *2001-2002  9.6% 
2003 10,496   *2002-2003  8.6% 
2004 11,558   *2003-2004  10.1% 
2005 13,693   *2004-2005  18.5% 
2006 15,310   *2005-2006  11.8% 
2007 16,614   *2006-2007  8.5% 
2008 17,716   *2007-2008  6.6% 

*U.S. Bureau of the Census Subcounty Population Estimates 

Table II.2 Residential Connections 

Month Total No. 
Conn. Annual Growth Rate 

Aug-93 2,161      
Aug-94 2,457  1993-1994 13.7% 
Aug-95 2,549  1994-1995 3.7% 
Aug-96 2,761  1995-1996 8.3% 
Aug-97 2,931  1996-1997 6.2% 
Aug-98 3,064  1997-1998 4.5% 
Aug-99 3,156  1998-1999 3.0% 
Aug-00 3,390  1999-2000 7.4% 
Aug-01 3,865  2000-2001 14.0% 
Aug-02 4,962  2001-2002 28.4% 
Aug-03 4,583  2002-2003 -7.6% 
Aug-04 6,003  2003-2004 31.0% 
Aug-05 7,012  2004-2005 16.8% 
Aug-06 7,591  2005-2006 8.3% 
Aug-07 7,952  2006-2007 4.8% 
Aug-08 8,074  2007-2008 1.5% 

Table II.3 Commercial Units 

Month Total No. 
Units Annual Growth Rate 

Aug-93 60     
Aug-94 66 1993-1994 10.0% 
Aug-95 70 1994-1995 6.1% 
Aug-96 84 1995-1996 20.0% 
Aug-97 99 1996-1997 17.9% 
Aug-98 116 1997-1998 17.2% 
Aug-99 416  1998-1999 258.6% 
Aug-00 472  1999-2000 13.5% 
Aug-01 428  2000-2001 -9.3% 
Aug-02 445  2001-2002 4.0% 
Aug-03 669  2002-2003 50.3% 
Aug-04 748  2003-2004 11.8% 
Aug-05 729 2004-2005 -2.5% 
Aug-06 753 2005-2006 3.3% 
Aug-07 810 2006-2007 7.6% 
Aug-08 841 2007-2008 3.8% 

Section II-System Users Analysis 
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period.   
 
It is expected that the 
number of new connections 
per year will  increase 
slightly over the next 
couple of years after which 
moderate to high growth 
will resume.  Significant 
growth during the planning 
period is expected to be in 
the Washington Fields, the 
Landfill Area, South Fields, 
Long Valley,  Green 
Springs, Coral Canyon, and 
the area adjacent to 
milepost 13 on I-15.  For 
the purpose of this Master 
Plan and to prepare for 
future culinary water 
requirements it is assumed 
that 3% growth will occur over the next three 
years and 4% the following year; after which 
the average growth has been assumed to  
increase to 5%.  In the year 2040 it is assumed 
that the growth rate will drop slightly to 4%.  
Figure II.1 shows the projected growth for 
Washington City over the next 40 years. 
 
It is important to understand that projected 
population figures are not the corner stone of 
this master plan.  If the maximum number of 
system connections projected is reached 
earlier or later than projected, then future 
improvements to support growth may either 
come earlier or later.  Impact Fees should not 

be significantly affected if the actual rate of 
growth varies from the rate used in the plan. 
 
B.  LENGTH OF PLANNING PERIOD 
 
This culinary water master plan uses a 20-year 
planning period, beginning in fiscal year 2010, 
which began in July 1 of 2009, and running 
through fiscal year 2030.  Water Rights will 
be evaluated for 40 years based on new State 
law.  This period will allow an adequate 
evaluation of the system for potential 
infrastructure improvements or other needs.  
Revenue sources should be carefully 
evaluated each year as the City Council sets 
budgets and anticipates system requirements.  
 
C.  CULINARY WATER 
CONNECTIONS 
 
1.  Existing Culinary Water Connections 
 
According to Washington City Rate Table 
Summary data, the average number of existing 
culinary connections in FY 2009 was 8,949.  
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The 8,949 connections 
include 8,121 residential 
connections, and 828 
commercial units. 
 
Figure II.2 shows 
residential water usage 
and average monthly 
rates from 2000 to 2009.  
 
To calculate how much 
water is used at an 
average residential 
connection, the total 
amount of water used 
by all Washington City 
residential customers 
over the course of a year 
was determined.  Table 
II.4 on the following 
page provides historic 
data from Washington 
City records from 2006 to 2009.  The average 
daily use per residential connection over the last 
4 years (2006-2009) was 413 gal/day.  It 
appears that with conservation measures being 
taken the average usage is dropping slightly.  
For this Master Plan, a value of 425 gal/day 
will be used for the average daily flow per 
residential connection.   
 
In comparison to other communities of similar 
nature, the daily average use for Washington 
City appears to be somewhat lower.  This is 
likely due to the many trailer courts, town 
homes, and other developments with small lots 
and limited irrigation needs.  Also, areas such 
as Coral Canyon have adopted landscape 
requirements to minimize outdoor irrigation.   
 
Commercial connections generally require more 
water than that required by a residential 
customer.  An Equivalent Residential Unit 
(ERU) represents the additional volume of 

water required for commercial users above and 
beyond the amount used by an average 
residential connection.  The ERU value is 
determined by comparing the average daily use 
per commercial connection to the average daily 
use per residential connection. The City 
presently performs this analysis with individual 
commercial connections for billing purposes.  
To calculate the average daily use for 
commercial connections, the total amount of 
water used by all commercial users was 
determined for the same one-year period.  In the 
fiscal year 2009, the total commercial water 
usage was approximately 215,029,000 gallons, 
distributed to an average of 304 commercial 
users.   
 
The average commercial connection in FY 2009 
used approximately 4.8 times the amount used 
by the average residential connection in the 
same year (405.6 gal/day).  Thus, for the 
purpose of this master plan we will use an ERU  

.// 938,1
. 304

1
365

 1 000,029,215 ConnDayGal
ConnDays

Year
Year

GallonsUseCommercial =××=
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Figure II.2.  Residential Water Use
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value for each commercial connection of 4.8.   
 
Shown below is the estimated number of 
residential connections and commercial ERU’s 
for FY 2010.  The estimated growth rate of 3% 
was added to the number of connections in FY 
2009 to obtain the estimated number of 
connections in FY 2010.   
 
Current ERU’s (FY 2010) 
Residential (8,121 X 1.03) =   8,365 
Commercial ERU’s  
(304 X 1.03 X 4.778)   =  1,496 
Total ERU’s =  9,861  
 
2.  Projected Culinary Water Connections 
and ERU’s 
 
The number of future culinary connections can 
be calculated using the compound interest 
formula and inserting the projected growth rate, 
the existing number of culinary water ERU’s, 
and the 20-year planning period for culinary 
water improvements.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
F = Future Population 
P = Present Population 
i = Historic Growth Rate 
N = Years 

 
20-Year projections ERU’s can be found in 
Table II.5.  As shown, the total number of 
culinary water ERU’s projected for the end of 
the 20-year planning period in 2030 is 24,938.  
The total number of culinary water ERU’s 
projected at the end of 40 years in 2050 is 
59,556.   For this analysis the commercial 
growth rate is equivalent to the residential 
growth rate.  Although historic data shows that 
the growth rate of commercial connections have 
varied with respect to the residential growth 
rate, the commercial growth will be assumed to  
average out over the 20-year planning period.  
It is recommended that Washington City size all 
future culinary water related infrastructure 
improvements for at least 24,938 ERU’s. 

( )i+1P =F N

RESIDENTIAL (Fiscal Year) FY 2006 FY 2007 FY 2008 FY 2009
Number of Customers 5,503 5,898 6,241 6,356

Number of Units 7,203 7,660 8,001 8,121
Base/Minimum Amount 1,066,863$   1,421,964$  1,494,031$  1,520,747$  

Average Monthly Base Rate ($) 12.34$          15.47$         15.56$         15.61$         
Excess Amount 1,003,418$   1,411,586$  1,396,527$  1,394,219$  

Average Monthly Overage Amount ($) 11.61$          15.36$         14.55$         14.31$         

Total Amount 2,057,119$   2,802,781$  2,841,044$  2,892,995$  
Average Tot. Monthly Rate Per Unit ($) 23.80$          30.49$         29.59$         29.69$         

Usage 1,005,804     1,291,208    1,178,677    1,202,155    
Average Cost Per 1,000 Gallons 2.05$            2.17$           2.41$           2.41$           

Average Monthly Usage Per Unit (1,000 Gal) 11.6              14.0             12.3             12.3             
COMMERCIAL (Fiscal Year) FY 2006 FY 2007 FY 2008 FY 2009

Number of Customers 267 303 304 304
Number of Units 740 805 820 828

Base/Minimum Amount 110,418$      233,752$     246,510$     209,640$     
Average Monthly Base Rate ($) 12.43$          24.20$         25.05$         21.10$         

Excess Amount 216,782$      342,294$     316,589$     312,088$     
Average Monthly Overage Amount ($) 24.41$          35.43$         32.17$         31.41$         

Total Amount 312,396$      569,232$     549,947$     517,160$     
Average Tot. Monthly Rate Per Unit ($) 35.18$          58.93$         55.89$         52.05$         

Usage* 199,711        254,653       215,597       215,029       
Average Cost Per 1,000 Gallons 1.56$            2.24$           2.55$           2.41$           

Average Monthly Usage Per Unit (1,000 Gal) 22.5              26.4             21.9             21.6             

Table II.4 Historic Water Usage 
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Year Est. 
Growth 

Rate

 *Estimated 
Residential 

ERU's 

*Estimated 
Commercial 

ERU's

 *Estimated 
Total ERU's 

 *Estimated 
Total Conn. 

**Estimated 
Population

 New Conn. 
(i.e. Building 

Permits) 

2006 - 7,203 1,430 8,633 7,943 15,310 659
2007 - 7,660 1,511 9,171 8,465 16,614 522
2008 - 8,001 1,463 9,464 8,821 17,716 356
2009 - 8,121 1,453 9,574 8,949 18,355 128
2010 3.0% 8,365 1,497 9,861 9,217 18,905 268
2011 3.0% 8,616 1,541 10,157 9,494 19,473 277
2012 3.0% 8,874 1,588 10,462 9,779 20,057 285
2013 4.0% 9,229 1,651 10,880 10,170 20,859 391
2014 5.0% 9,690 1,734 11,424 10,678 21,902 508
2015 5.0% 10,175 1,820 11,995 11,212 22,997 534
2016 5.0% 10,684 1,912 12,595 11,773 24,147 561
2017 5.0% 11,218 2,007 13,225 12,362 25,354 589
2018 5.0% 11,779 2,107 13,886 12,980 26,622 618
2019 5.0% 12,368 2,213 14,581 13,629 27,953 649
2020 5.0% 12,986 2,323 15,310 14,310 29,351 681
2021 5.0% 13,635 2,440 16,075 15,026 30,818 716
2022 5.0% 14,317 2,562 16,879 15,777 32,359 751
2023 5.0% 15,033 2,690 17,723 16,566 33,977 789
2024 5.0% 15,785 2,824 18,609 17,394 35,676 828
2025 5.0% 16,574 2,965 19,539 18,264 37,460 870
2026 5.0% 17,403 3,114 20,516 19,177 39,333 913
2027 5.0% 18,273 3,269 21,542 20,136 41,299 959
2028 5.0% 19,186 3,433 22,619 21,143 43,364 1,007
2029 5.0% 20,146 3,604 23,750 22,200 45,533 1,057
2030 5.0% 21,153 3,785 24,938 23,310 47,809 1,110
2031 5.0% 22,211 3,974 26,185 24,475 50,200 1,165
2032 5.0% 23,321 4,173 27,494 25,699 52,710 1,224
2033 5.0% 24,487 4,381 28,869 26,984 55,345 1,285
2034 5.0% 25,712 4,600 30,312 28,333 58,112 1,349
2035 5.0% 26,997 4,830 31,828 29,750 61,018 1,417
2036 5.0% 28,347 5,072 33,419 31,237 64,069 1,487
2037 5.0% 29,764 5,325 35,090 32,799 67,272 1,562
2038 5.0% 31,253 5,592 36,844 34,439 70,636 1,640
2039 5.0% 32,815 5,871 38,687 36,161 74,168 1,722
2040 4.0% 34,128 6,106 40,234 37,608 77,135 1,446
2041 4.0% 35,493 6,350 41,843 39,112 80,220 1,504
2042 4.0% 36,913 6,604 43,517 40,676 83,429 1,564
2043 4.0% 38,389 6,869 45,258 42,303 86,766 1,627
2044 4.0% 39,925 7,143 47,068 43,995 90,236 1,692
2045 4.0% 41,522 7,429 48,951 45,755 93,846 1,760
2046 4.0% 43,183 7,726 50,909 47,586 97,600 1,830
2047 4.0% 44,910 8,035 52,945 49,489 101,504 1,903
2048 4.0% 46,706 8,357 55,063 51,468 105,564 1,980
2049 4.0% 48,575 8,691 57,266 53,527 109,786 2,059
2050 4.0% 50,518 9,039 59,556 55,668 114,178 2,141

Table II.5  Growth Projections

* Estimated ERU's and Connections are based on the data from the City's Annual Rate Table Summary for 
2006 through 2009.
** Estimated Population is determined by multiplying the estimated residential ERU's by 2.26.  2.26 is the 
number of people per residential ERU in past years.
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SECTION III 
WATER RIGHTS ANALYSIS 
 
A.  EXISTING WATER RIGHT 
 
The existing Washington City water rights used 
for culinary water are identified in Table III.1 
below.  The water rights are listed according to 
number, source, and flow. 
 
B.  EXISTING REQUIRED WATER 
RIGHT 
 
The State of Utah Administrative Rules for 
Public Drinking Water Systems, Section R309-
510, states that a community should have 
adequate water right to supply each culinary 
connection with 400 gallons per day for indoor 
water use, plus an amount for outdoor use as 
dictated by irrigated acreage and a consumptive 
use value obtained from the State Guidelines.  

The community may substitute historical use 
data for indoor and outdoor requirements.  For 
planning purposes the Washington City average 
daily use is assumed to be 425 gallons per ERU 
as stated in Section II.  This amount includes all 
water usage, indoor and outdoor.   
 
From Table III.1, the grand total amount of 
water right available in Washington City is 
5,708 acre-feet.  Based on an average of 425 
gallons per day per ERU and 9,861 existing 
ERU’s, the existing required water right is 
calculated as follows: 
 
Existing required water right: 

Table III.1 Washington City Culinary Water Rights     
    Flow 
W.R. # Source  AcFt.  cfs gpm 
81-666 Underground Water, Well  151.4  0.21  93.9  

81-1087 Underground Water, Well  535.7  0.74  332.1  
a23880  
(81-1610,                         
81-4313) 

Underground Water, Well  213.0  0.29  132.0  

81-1674 Underground Water, Well  724.0  1.00  448.8  
81-1719 Underground Water, Well  434.4  0.60  269.3  
81-1747 Underground Water, Well  11.8 0.02 7.3 

81-2412 Underground Water, Well  1,737.5  2.40  1,077.1  

  Sub-total Wells = 3,807.8 5.26 2,360.5 

*Sand Hollow Well Field Water (Washington County WCD) 500.0  0.69  310.0  

**Quail Creek Water (Washington County WCD) 1,400.0  1.93  867.9  

  Grand Total = 5,707.8  7.88  3,538.4  
*"Perpetual annual allotment" of water purchased from Washington County Water Conservancy District for an an-
nual fee. 

** Washington City has 2,000 acre-feet of water reserved at Quail Creek Reservoir each year.  Of those 2,000 
acre-feet, Coral Canyon uses approximately 600 acre-feet to water its golf course.  The remaining reserve of 1,400 
acre-feet is available for the City’s use.  

ftac  4,695
gpm

ftac 1.613gpm  2,910 −=
−

×

gpm 910,2
min. 1,440

1day
ERU

gpd 425sERU' 9,861 =××
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Section III-Water Rights Analysis 

The existing water right surplus or deficit is 
determined by subtracting the existing required 
water right of 4,695 ac-ft from the grand total 
available water right of 5,708 ac-ft, which yields a 
surplus of 1,013 ac-ft. 
 
EXISTING SURPLUS = 1,013 ac-ft 

C.  PROJECTED REQUIRED WATER 
RIGHT (FY 2030) 
 
The projected required water right at the end of 
the planning period is calculated by using the 
same factors, but the projected number of culinary 
water ERU’s in FY 2030 is substituted in the 
calculations.   
 
Projected required water right (FY 2030): 
 

 
 

 
 
The projected water right surplus or deficit is 
determined by subtracting the projected required 
water right of 11,873 ac-ft from the grand total 
available water right of 5,708 ac-ft, which yields a 
shortage of 6,165 ac-ft. 
 
PROJECTED SHORTAGE = (6,165) ac-ft 
 
D.  PROJECTED REQUIRED WATER 
RIGHT (FY 2050) 
 
The projected required water right at the end of 
the 40-year horizon, as is required to be evaluated 
by new State law, is calculated by using the same 

factors, but the projected number of culinary water 
ERU’s in the FY 2050 is substituted in the 
calculations.   
 
Projected required water right (FY 2050): 
 

 
 

 
 
The projected water right surplus or deficit is 
determined by subtracting the projected required 
water right of 28,354 ac-ft from the grand total 
available water right of 5,708 ac-ft, which yields a 
shortage of 22,646 ac-ft. 
 
PROJECTED SHORTAGE = (22,646) ac-ft 
 
E.  RECOMMENDED WATER RIGHT 
IMPROVEMENTS 
 
The projections in this analysis show that the City 
will need to increase the existing water rights by 
approximately 6,165 ac-ft over the next 20 years 
and 22,646 ac-ft over the next 40 years if the 
current usage patterns remain in place and the City 
continues to provide culinary water for outdoor 
irrigation.  Current water right capacity would be 
surpassed in the year 2015 (see Appendix B, Five 
Point Analysis). 
 
Washington City is part of a coordinated effort of 
neighboring communities and the Washington 
County Water Conservancy District to combine 
resource to efficiently develop new water 
resources.  The City has joined the Regional 
Water Supply Agreement (RWSA) to allow the 
District to provide 
water for future 
growth.  It is likely 
that the District 
will hold the 
majority of the 
water rights for 
future water source 

gpm 360,7
min. 1,440

1day
ERU

gpd 425sERU' 24,938 =××

ftac 11,873
gpm

ftac 1.613gpm 7,360 −=
−

×

gpm 577,17
min. 1,440

1day
ERU

gpd 425sERU' 59,556 =××

ftac 28,354
gpm

ftac 1.613gpm 17,577 −=
−

×

WATER RIGHT 
1 ERU = 425 gpd = 0.476 Ac-Ft  
 
EXISTING SURPLUS 
1,013 Ac-Ft/0.476 = 2,127 ERUs  
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for the Cities and Towns of Washington 
County. 
 
A recommendation that should be considered 
by the City is to implement a secondary 
irrigation system throughout the City.  
Although secondary water would also require a 
water right, irrigation water rights should be 
easier to acquire than culinary water rights. 
 
Water conservation is a reasonable way to 
reduce the overall required water right as it 
would reduce the required culinary water rights 
per ERU; or if secondary water were 
implemented, the irrigation water rights that 

would need to be 
purchased.   
 
In addition, if 
secondary irrigation 
is implemented, the 
City may consider 
scalping plants in 
conjunction with 
their wastewater 
system improvements 
to reuse filtered 
a n d  t r e a t e d 
wastewater for 
irrigation needs.  
 
The City has already 
implemented a 
water user rate 
structure with 
overage steps to 

encourage conservation (See Appendices G-I).  
Included in Appendix H is the Time of Day 
Watering Ordinance passed by the City which 
limits landscape irrigation in most cases 
between the hours of 10:00 P.M. and 8:00 A.M 
in order to increase irrigation efficiency.   
 
The City should also consider implementing 
landscape requirements that will reduce 
irrigation demands and reduce the overall 
usage.  These efforts are required in the RWSA, 
and will allow the City to serve more people 
with the same amount of water rights in future 
years. 
 
The amount of water rights required should be 
revisited if the City were to ever approve  
secondary irrigation for outdoor watering.  
Also, the amount of water rights required 
should be reviewed periodically to account for 
possible decrease in average water usage due to 
water conservation.  In general, it is 
recommended that all water rights be reviewed 
every five years.
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Figure III.1. Culinary Water Rights
Existing Capacity vs. Projected Requirements

Existing Capacity (AcFt)

Projected Req. (AcFt)

FY 2050 Projected Shortage 
= 22,646 Ac-Ft

FY 2030 Projected Shortage 
= 6,165 Ac-Ft

Current Surplus = 1,013 Ac-Ft
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Section III-Water Rights Analysis 

 
WATER RIGHTS SUMMARY 

 
Existing Surplus (FY 2010)*   =  1,013 ac-ft 
Projected Shortage FY 2030    = (6,165) ac-ft 
Projected Shortage FY 2050    = (22,646) ac-ft 
 
 
Recommendations 
1. Continue to encourage water conservation through water rates 

and education.  
2. Consider cooperative efforts with Washington County Water 

Conservancy District to acquire new water rights. 
3. Consider implementing a pressurized secondary irrigation system 

to minimize the culinary water right requirement. 
4. Consider implementing landscape requirements. 
5. Review water rights at least every 5 years. 
 
*The City Council approved the Regional Water Supply Agreement, 
in August of 2006.  With this agreement, the Washington County 
Water Conservancy District agrees to provide all future culinary 
water to the City.  The City will no longer need to acquire new water 
rights while this agreement is in effect.   



WASHINGTON CITY CULINARY WATER MASTER PLAN 2010 

 

Page 12 

Section IV-Water Source Capacity Analysis 

SECTION IV 
WATER SOURCE CAPACITY 
ANALYSIS  
 
A.  EXISTING WATER SOURCE 
CAPACITY 
 
To analyze source capacity, all available 
culinary water sources are first identified and 
listed in Table IV.1 below.  The flow capacity 
numbers were acquired from the City and are 
based on a maximum flow if all of the wells are 
running at capacity.  This means that a given 
well may be capable of flowing at a higher rate 
than shown, but with other wells also running at 
the same time the well will be limited to the 
given flow rate.  

With the Regional Water Supply Agreement 
(RWSA), the Conservancy District is now 
responsible for future source improvements for 
the City.  
 
B. EXISTING REQUIRED WATER 
SOURCE CAPACITY 
 
The State of Utah Administrative Rules for 
Public Drinking Water Systems, Section R309-

510, states that a community should have an 
adequate water source capacity to supply a peak 
demand of 800 gallons per day per connection 
for indoor use.  The regulations also require the 
source to be capable of meeting peak irrigation 
demands, where no secondary source of 
irrigation water is available.   
 
In the State regulations, the peak day demand 
for source capacity requirement per connection 
is double the average amount of water required 
per connection per day.  Similarly, this master 
plan assumes that the peak day demand in 
Washington City for source capacity is double 
their average requirement per ERU based on 
historic use figures.  Therefore, the required 
source capacity per ERU in Washington City is 
assumed to be 850 gallons per day.  The 
required existing source capacity is calculated 
below: 
 
Existing required source capacity: 
 

 
 
The existing source capacity surplus or deficit 
is determined by subtracting the existing 
required source capacity of 5,821 gpm from the 
total available source capacity of 8,437 gpm, 
which yields a surplus of 2,616 gpm. 
 
EXISTING SURPLUS = 2,616 gpm 
 

gpm 821,5
min. 1,440

1day
ERU

gpd 850sERU' 9,861 =××

  Total Flow 
Wells CFS gpm 

No. 2 1.045           469  
No. 3 0.290           130  
No. 4 1.731           777  
No. 5 2.103           944  
No. 6 1.693           760  
Grapevine Well No. 1 0.305           137  
Grapevine Well No. 2 0.267           120  

 Sub-total Wells =  7.435      3,337  
Other Sources     

Microfiltration (Quail Lake) 4.679      2,100  
Sand Hollow Booster Pump 6.684      3,000  

 Grand Total =  18.799      8,437  

Table IV.1 Washington City Water Sources    
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Section IV-Water Source Capacity Analysis 

 
In past years the City was stretched on its water 
source capacity and was continually on the brink 
of falling behind during peak summer months.  
However, the City undertook projects namely 
the Microfiltration Plant, the incorporation of 
Well No. 1 for secondary irrigation, and the 
addition of the Sand Hollow Booster Pump to 
draw water from the regional Sand Hollow 
Pipeline.  The projects have greatly improved 
the situation in recent years.  Currently all of the 
water used south of the Virgin River is provided 
by the RWSA. 
 
C.  PROJECTED REQUIRED WATER 
SOURCE CAPACITY 
 
Projected required water source capacity at the 
end of the planning period is determined from 
the same information and calculations explained 
in Part B, except the projected number of 
culinary water ERU’s is substituted in the 
calculations for the number of ERU’s. 
 
Projected required source capacity (FY 2030): 
 

 
 
The projected source capacity surplus or deficit 
is determined by subtracting the projected 
required source capacity of 14,720 gpm from 
the total available source capacity of 8,437 gpm, 
which yields a projected shortage of 6,283 gpm 
at the end of the 20 year planning period. 
 
PROJECTED SHORTAGE = (6,283) gpm 
 
 

D. RECOMMENDED WATER 
SOURCE IMPROVEMENTS 
 
The existing source capacity surplus of 2,616 
gpm is projected to be exceeded by the year 
2019 if the current usage trend continues.  The 
entire surplus (and then some) is the result of 
water obtained from Washington County Water 
Conservancy District through the Microfiltration 
Plant and the Sand Hollow Booster Pump.  At 
the end of the 20-year planning period the 
source capacity deficit is projected to be 6,283 
gpm at the current usage rate.   
 
Because the City has recently joined an 
agreement with the Conservancy District and 
other cities, the District has agreed to provide 
for future source needs, thus alleviating the City 
of future source improvements while that 
agreement is in effect.   
 
While the Conservancy District will be 
responsible to provide new sources, Washington 
City should plan on getting the water from the 
District’s pipelines to the various points of use 
in the City.  For instance, the City should 
connect into the Regional Pipeline at 3650 
South and also at Washington Fields Road.  The 
City should also coordinate with the WCWCD 
to install a 24” pipeline to the City boundary 
northeast of Coral Canyon along I-15.  The City 
could then connect to the pipeline with a 24” 
pipeline to the Grapevine tank.  Later, the City 
could continue the pipeline to Washington 
Parkway just south of I-15.  This would allow 
the City to reduce demands on the Red Cliffs 
and Grapevine tanks.  Also, the City should 
connect to the Regional Pipeline at Long Valley 
and near the Landfill to supply water to 
proposed tanks in those locations.  
 
As stated earlier, Washington City has entered 
the Regional Water Supply Agreement, thereby 
passing the responsibility of source development 
to the Conservancy District.  However, the City 
should keep in mind that they still have many 

gpm 720,14
min. 1,440

1day
ERU

gpd 850sERU' 24,938 =××

WATER SOURCE 
1 ERU = 0.590 gpm  
 
EXISTING SURPLUS 
2,616 / 0.590 = 4,432 ERUs  
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options for developing new sources, should 
they choose to do so.  Various options cited 
from previous master plans are discussed 
below.   
 
Additional wells could be drilled in the 
Grapevine Pass Wash area or even in the Mill 
Creek well field.  Grapevine Wells 1 and 2 only 
produced between 100 gpm and 160 gpm.  
Despite the low production the wells are still 
economically feasible at a relatively low cost 
per 1,000 gallons produced.  For this reason the 

City may choose 
to drill several 
wells (with the 
hope of drilling a 
good producer) at 
intervals along the 
existing access 
road near the 
existing Grapevine 
w e l l s  u s i n g 
existing pipelines 
to transport the 
water to the City.  
Even if the wells 
only produce 100 
gpm to 200 gpm, 
the cost of water 
w o u l d  b e 
relatively low.    
 
Additional wells in 

the Mill Creek drainage may also be an option.  
However, because of the number of wells 
located in the area and the volume of water 
already being drawn from the aquifer, any new 
wells may detract from the production of 
existing wells.   
 
In conjunction with the 2006 Culinary Water 
Master Plan, Sunrise Engineering provided a 
Secondary Irrigation Master Plan that addresses 
ways to reduce the culinary water requirement 
by implementing a pressurized secondary 
irrigation system.  However, the new agreement 
with the Conservancy District removes many of 
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Figure IV.1.  Washington City Source Capacity
Existing Capacity vs. Projected Requirements

Existing Capacity (gpm)

Projected Req. Capacity (gpm)

Current Capacity 
Required = 5,821 gpm

FY 2030 Projected Capacity 
Required = 14,720 gpm 

Current Capacity 
= 8,437 gpm
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Section IV-Water Source Capacity Analysis 

the reasons for this type of system.  
Nevertheless, the implementation of a 
pressurized secondary irrigation system 
throughout the City should still be considered. 
 
Sources in the Warm Springs area currently 
provide approximately 550 gpm of irrigation 
water to the City.  The City has various options 
for additional sources of water for a secondary 
irrigation system.  By replacing the current 
flood irrigation methods with a pressurized  
system, excess irrigation water that would 
otherwise drain into the Virgin River could be 
retained to supplement the culinary water 
system.  The City also has additional capacity 
available from Well No. 1 that is currently 
providing irrigation water for the City’s 
cemetery and ball fields. In addition, the City 
could utilize scalping plants in conjunction with 
their wastewater system improvements and 
reuse the filtered water for irrigation needs.   

To a certain extent, conservation is a very 
reasonable way to reduce the overall required 
water source.  The City has already 
implemented a water user rate structure with 
overage steps to encourage conservation (See 
Appendices G-I).  Included in Appendix H is 
the Time of Day Watering Ordinance passed by 
the City which limits landscape irrigation in 
most cases between the hours of 10:00 P.M. and 
8:00 A.M in order to increase irrigation 
efficiency.   
 
The City should also adopt landscape 
requirements that will reduce irrigation 
demands and reduce the overall usage. 
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WATER SOURCE SUMMARY 
 
Existing Surplus  (2010)*    =  2,616 gpm 
Projected Shortage FY 2030    = (6,283) gpm 
 
Recommendations 
1. Consider cooperative efforts with Washington County Water 

Conservancy District to acquire new water source capacity. 
2. Connect into the Regional Pipeline at 3650 South and at Washington 

Fields Road.  Coordinate with the WCWCD to install a 24” pipeline 
to the City boundary northeast of Coral Canyon along I-15.  The City 
could then connect to the pipeline with a 24” pipeline to the 
Grapevine tank.  Later, the City could continue the pipeline to 
Washington Parkway just south of I-15.  This would allow the City to 
reduce demands on the Red Cliffs and Grapevine tanks.  Also, the 
City should connect to the Regional Pipeline at Long Valley and near 
the landfill to supply water to proposed tanks in those locations.   

3. Consider drilling additional wells in the Grapevine Pass Wash or 
other areas. 

4. Consider implementing a pressurized secondary irrigation system 
which would reduce culinary demand.  

5. Continue to encourage water conservation through water rates and 
education. 

6. Review water source requirements at least every 5 years. 
 

*The City Council approved the Regional Water Supply Agreement, also 
known as the Pooling Agreement, in August of 2006.  With this 
agreement, the Washington County Water Conservancy District agrees to 
provide all future culinary water to the City.  The City will no longer 
have to acquire and develop new sources of water while this agreement is 
in effect.   
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SECTION V 
WATER STORAGE CAPACITY 
ANALYSIS 
 
A.  EXISTING WATER STORAGE 
CAPACITY 
 
Washington City’s culinary water storage 
capacity is identified below.  

 
B.  EXISTING REQUIRED WATER 
STORAGE CAPACITY 
 
Water storage capacity requirements are found 
in the State of Utah Administrative Rules for 
Public Drinking Water Systems, Section R309-
510.  These regulations require storage for a 
community's culinary water system to meet one 
full day’s use requirement for all connections in 
the community plus the required fire flows for a 
minimum of two hours.   
 
As shown in previous sections, the historic 
average use per ERU in Washington City is 
assumed to be 425 gallons per day.  Storage 
requirements for fire protection vary from 

community to 
community.  In 
general, fire flow 
requirements are 
set by the local 
Fire Chief or are 
b a s e d  o n 
building size, 

and type of construction.  The statewide 
minimum fire flow for one and two family 
dwellings under 
3,600 square feet is 
1,000 gpm;  fire 
flows of 1,500 gpm 
or greater are 
required for all 
other buildings.  
The City has 
indicated that for planning purposes the 
required fire flow should be 1,500 gpm. Based 
on the above data Washington City storage 
capacity is calculated below. 
 
Storage for average usage per ERU: 
 

 
 
Storage for fire protection: 
 

 
 
TOTAL EXISTING REQUIRED 
STORAGE = 4,370,925 gallons 
 
The existing water storage capacity surplus or 
deficit is determined by subtracting the existing 
required water storage capacity of 4,370,925 
gallons from the total available water storage 
capacity of 7,800,000 gallons, which yields an 
existing surplus of 3,429,075 gallons. 
 
EXISTING STORAGE CAPACITY 
SURPLUS = 3,429,075 gallons 
 
C.  PROJECTED REQUIRED WATER 
STORAGE CAPACITY 
 
Projected required culinary water storage 
capacity at the end of the planning period is 
determined from the same factors explained in 
part B above, but the projected number of 
culinary water ERU’s is inserted into the 

gallons 4,190,925
ERU

gpd 425sERU' 9,861 =×

gallons 180,000hours 2
hour

min 60gpm 1,500 =××

Table V.1 Washington City Water Storage    
Water Storage Unit Capacity 
Red Cliffs 2.3 Million Gallon Tank 2,300,000 
Red Cliffs 1 Million Gallon Tank 1,000,000 
Grapevine Tank 1,000,000 
Warner Ridge Tank 1,000,000 
Microfiltration Plant    500,000 
Washington Dam Tank 2,000,000 

 Total =  7,800,000  
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calculations.   
 
Projected required storage capacity (FY 2030):  
 

 
 
Storage for fire protection: 
 

 
 
TOTAL PROJECTED REQUIRED 
STORAGE = 10,778,650 gallons 
 
The projected water storage capacity surplus or 
deficit is determined by subtracting the 
projected required water storage capacity of  
10,778,650 gallons from the total available 
water storage capacity of 7,800,000 gallons, 
which yields a projected shortage of 2,978,650 
gallons at the end of the planning period. 
 
PROJECTED WATER STORAGE 
CAPACITY SHORTAGE = (2,978,650) 
gallons 

D.  RECOMMENDED WATER 
STORAGE CAPACITY 
IMPROVEMENTS 

 
The existing required storage capacity 
calculations yield a surplus storage capacity of 
3,429,075 gallons.  Based solely on the State 

requirement 
for quantity 
of storage 
c a p a c i t y 
and at the 
p r o j e c t e d 
growth rate 
this surplus 
c a p a c i t y 
should last 

until approximately the year 2024.  The 
projected required storage capacity calculations 
yield a storage capacity shortage of 2,978,650 
gallons at the end of the 20-year planning 
period if water usage continues at the same rate 
of consumption.   
 
Additional factors play a role in the addition of 
new water storage facilities.  The most notable 
factor will be the location of new growth that is 

e x p e c t e d  t o 
occur.  As can be 
seen by the 20-
year projections 
f o r  s t o r a g e 
requirements and the 
recommendations 
discussed in this 
s e c t i o n ,  t h e 
design location of 
these tanks is 
based more on 
meeting peak 
i n s t a n t a n e o u s 
flows and fire 
f l o w s  f o r 
developing areas 
than on an 
immediate need 
t o  i n c r e a s e 

gallons 10,598,650
ERU

gpd 425sERU' 24,938 =×

gallons 180,000hours 2
hour

min 60gpm 1,500 =××
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Figure V.1. Culinary Water Storage
Existing Capacity and Potential Capacity vs. Projected Requirements

Existing Capacity (GAL.)

Projected Req.‐Avg. Total Use (GAL.)

Potential Capacity (GAL.)

Grapevine/Green Springs
(2,000,000 gal.)

Grapevine (500,000 gal.)

Fields (2,000,000 gal.)

South Fields
(2,000,000 gal.)

Warner Valley
(2,000,000 gal.)

Landfill Area
(2,000,000 gal.)

Grapevine
(2,000,000 gal.)
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existing storage capacity in the City. 
  
For the most immediate needs, the City should 
consider a new 2 million gallon tank site 
located in the Grapevine service area near the 
existing Red Cliffs 1 Million Gallon Tank 
which would also serve the Green Springs and 
Downtown service areas. A pad has already 
been constructed for the tank during a past 
project.  Also, in the next ten years, the City 
should consider a new 500,000 gallon tank in 
the Grapevine service area north of I-15 to 
serve the area near the existing Grapevine Tank, 
and a 2 million gallon tank in Long Valley 
(Fields Service Area) in conjunction with 
development of the Southern Corridor. 
 
In addition to the tanks previously mentioned, 
during the next 20 years, the City should also 
plan on new tank sites near the landfill, in the 
South Fields area, Warner Valley, and another 
near the Grapevine Tank.  These should all be 2 
million gallons in size.   
 
Based on the growth densities projected by the 
City’s General Plan at buildout, there will also 
be a need for additional storage capacity at the 
specified amounts in the following service 
areas: 3.7 million gallons in the Grapevine 
service area, 1 million gallons in the Landfill 
service area, 500,000 gallons in the Fields 
service area, and 2.3 million gallons in the 
Warner Valley service area. 
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WATER STORAGE SUMMARY 
 
Existing Surplus      =  3,429,075 Gallons 
Projected Shortage FY 2030   = (2,978,650) Gallons 
 
Recommendations 
1. Recognize the need for new storage facilities in the areas where new 

growth occurs.  Likely locations for future tanks over the next 10 years 
will be adjacent to the existing 1 million gallon tank in Red Cliffs area,   
north of I-15 in the Grapevine area near the existing well supply lines, 
and Long Valley.  Additional locations for future tanks in the next 20 
years include South Fields south of the existing Warner Ridge tank, the 
Landfill Area, Warner Valley on Warner Ridge, and Grapevine Pass.  
The table below summarizes future storage needs.   

2. Other future storage tank requirements will also be driven by growth 
in the following areas at buildout: 

  i. Grapevine Service Area (3.7 Million Gallons) 
  ii. Landfill Service Area (1 Million Gallons) 
  v. Fields Service Area (500,000 Gallons) 
  vii. Warner Valley Service Area (2.3 million Gallons) 
3. Consider implementing a pressurized secondary irrigation system 

which would reduce culinary demand . 
4. Continue to encourage water conservation through water rates and 

education. 
5. Review water storage requirements at least every 5 years 

Service Area 20 Year Growth
Additional Storage at 

Buildout
Grapevine
Green Springs
Downtown
Landfill 2 Million Gallons 1 Million Gallons
Fields 2 Million Gallons 0.5 Million Gallons
South Fields 2 Million Gallons -
Warner Valley 2 Million Gallons 2.3 Million Gallons
Total Recommended Additional 12.5 Million Gallons 7.5 Million Gallons
Capacity After Additional 20.3 Million Gallons 27.8 Million Gallons
Total Capacity Required 13.6 Million Gallons 27.5 Million Gallons
Surplus Storage 6.7 Million Gallons 0.3 Million Gallons

4.5 Million Gallons 3.7 Million Gallons

Future Storage Requirements in Washington City
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SECTION VI 
WATER TREATMENT 
REQUIREMENTS 
 
A.  GENERAL REQUIREMENTS 
 
The State of Utah Administrative Rules for 
Public Drinking Water Systems, in accordance 
with the National Safe Drinking Water Act, 
have adopted “primary” regulations for the 
protection of public health, and “secondary” 
regulations related to taste and aesthetics.  The 
regulations recommend that all culinary water 
sources have provisions for continuous 
disinfection.   
 
B.  EXISTING TREATMENT 
FACILITIES 
 
Washington City has chlorination facilities to 
treat all of the City's existing wells to ensure 
that the culinary water meets minimum 
requirements.  Water from the Mill Creek well 

f i e l d  i s 
p u m p e d 
through the 
chlor inat ion 
facilities at the 
Red Cliffs 1 
M i l l i o n -
Gallon and 2.3 
M i l l i o n -
Gallon tanks.  
Water from 
the Grapevine 
W e l l s  i s 
pumped into 

an existing chlorination facility at the 
Grapevine Tank.  The Microfiltration Water 
Treatment Plant treats water from Quail Creek 
Reservoir and has a current treatment capacity 
of approximately 2,100 gpm.   The raw water is 
pre-strained, filtered, and then chlorinated 
before being pumped into the culinary water 
system.   
 

C.  RECOMMENDED WATER 
TREATMENT FACILITY 
IMPROVEMENTS 

 
As previously discussed in this plan, the City 
has recently joined an agreement in which, in 
conjunction with development of new sources, 
the Conservancy District will provide future 
treatment facilities for the City.   If the City 
were to drill new wells, the City would be 
required to provide the treatment facilities for 
the water being pumped. 
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SECTION VII 
WATER DISTRIBUTION SYSTEM 
ANALYSIS  
 
A.  EXISTING DISTRIBUTION 
SYSTEM ANALYSIS 
 
The State of Utah Administrative Rules for 
Public Drinking Water Systems, Section R309-
510, requires distribution systems to be sized to 
supply peak day flows with a fire flow, while 
maintaining a minimum system pressure of 20 
psi.  The State guidelines specify that a pressure 
of 30 psi be maintained under peak 
instantaneous demands.  The system is also 
required to provide 40 psi under peak day 
demands.  As a general guideline, it is 
recommended that pressures be maintained 
between 50 and 90 psi during normal system 
operations.  The regulations require a minimum 
fire flow of 1,000 gpm for residential buildings 
less than 3,600 square feet and 1,500 gpm for 
all others, as 
d i s c u s s e d  i n 
S e c t i o n  V .     
Washington City 
has identified 1,500 
gpm as a goal for 
a l l  h y d r a n t s 
throughout the city.   
 
The experience of Washington City and other 
southwest Utah communities has shown that the 
peak instantaneous flow can be much higher 
than state guidelines might indicate.  The 
climate and irrigation needs along with public 
service announcements tend to promote early 
morning irrigation by the majority of users at 
the same time. This is accounted for by using a 
multiplication factor of 1.5 in the calculation to 
determine the peak instantaneous outdoor 
demand. As a community grows in size, the 
peaks and valleys of the demands on a system 
tend to even out.  Table VII.1 is used to 
estimate peaking factors for Washington City at 
existing and future demands.  The chart 

estimates peaking factors assuming that current 
water usage trends continue.  New subdivisions 
should be required to use the peaking factors 
presented in this master plan in planning the 
water lines throughout the subdivision. 
 
As stated in the source capacity analysis, peak 
day flows are equal to twice the average day 
flow.   
 
Existing Peak Day Demand: 
 
QPeak Day  = 2,910 X 2 = 5,820 gpm 
 
Existing Total Peak Day Demand: 
 
QTotal Peak Day = QPeak Day + QFire Flow 
= 5,820 + 1,500 = 7,320 gpm 
 
Existing Peak Instantaneous Demand: 
 
QPeak Instantaneous (Indoor) = 10.8 X N0.64  

(N = Number of ERU’s) 
 
= 10.8 X (9,861) 0.64 = 3,886 gpm 
 
QPeak Instantaneous (Outdoor) =1.5 X No. ERU’s 
X 0.10 Irrig. Acres/ERU X Zone 6 Factor  
 
= 1.5 X 9,861 ERU’s X 0.10 Acres/ERU 
X 9.8 gpm/Acre = 14,496 gpm 
 
QPeak Instantaneous (Total) = 18,382 gpm 

 
The resulting peaking factor is 6.3, which is 
determined by dividing the existing peak 
instantaneous demand by the average day 
demand. 
 
As discussed under storage requirements in 
Section V, the City has indicated that the design 
fire flow is 1,500 gpm.  The City's existing 
system and all projected improvements 
recommended for the distribution system will 
be analyzed and designed to a minimum fire 
flow of 1,500 gpm.   
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The existing Washington City culinary water 
distribution system has been modeled, using the 
computer program H20Net® by MWHSoft.  
The main network of Washington City's 
distribution system generally appears to be 
providing good service to all of the connections.  
At the existing peak day demand, the model 
shows that nearly all of the junctions in the 
system are able to produce the required fire 
flows.  A few hydrants at the higher elevations 
and at the end of pipes with diameters smaller 
than 8” produce more than a 1,000 gpm fire 
flow, but do not meet the City goal of 1,500 
gpm.  Also, the pressures modeled on the north 
ends of Highland Parkway and Horizon 
Parkway are slightly below the 30 psi required 
during peak instantaneous demand.   
 
B. PROJECTED DISTRIBUTION 

SYSTEM ANALYSIS 
 
The projected distribution system analysis is 

performed using the same assumptions as used 
in the existing system analysis, except that the 
projected number of connections for year 2030 
is inserted into the calculations.   
 
Projected Peak Day Demand (FY 2030): 
 
QPeak Day = 7,360 X 2 = 14,720 gpm 
 
Projected Total Peak Demand: 
QTotal Peak Day = QPeak Day + QFire Flow  
= 14,720 + 1,500 = 16,220 gpm 
 
Projected Peak Instantaneous Demand: 
 
QPeak Instantaneous (Indoor) = 10.8 X N0.64  

(N = Number of ERU's) 
= 10.8 X (24,938) 0.64 = 7,037 gpm 
 
QPeak Instantaneous (Outdoor) = 1.5 X No. ERU's X 
0.10 Irrig. Acres/ERU X Zone 6 Factor  
= 1.5 X 24,938 ERU's X 0.10 Acres/ERU X 9.8 
gpm/Acre = 36,659 gpm 

Table VII.1 Distribution System Peaking Factor Analysis-Indoor +Outdoor Use 
Peak Instantaneous Demand Historic Data State Guidelines Average

Year No. ERU's  Indoor Use (gpm) 
 Outdoor Use 

(gpm)  Total Use (gpm) 
 Average Use 

(gpm)  Peaking Factor 
 Average Use 

(gpm)  Peaking Factor 
2002 6,037 2,839 8,874 11,713 1,782 6.6 2,897 4.0
2003 5,904 2,799 8,679 11,478 1,742 6.6 2,833 4.1
2004 5,979 2,821 8,789 11,611 1,765 6.6 2,869 4.0
2005 8,272 3,473 12,160 15,633 2,441 6.4 3,969 3.9
2006 8,633 3,569 12,691 16,260 2,548 6.4 4,143 3.9
2007 9,171 3,710 13,481 17,191 2,707 6.4 4,401 3.9
2008 9,464 3,785 13,912 17,697 2,793 6.3 4,542 3.9
2009 9,574 3,813 14,074 17,887 2,826 6.3 4,594 3.9
2010 9,861 3,886 14,496 18,382 2,910 6.3 4,732 3.9
2011 10,157 3,961 14,931 18,891 2,998 6.3 4,874 3.9
2012 10,462 4,036 15,379 19,415 3,088 6.3 5,020 3.9
2013 10,880 4,139 15,994 20,132 3,211 6.3 5,221 3.9
2014 11,424 4,270 16,793 21,063 3,372 6.2 5,482 3.8
2015 11,995 4,405 17,633 22,038 3,540 6.2 5,756 3.8
2016 12,595 4,545 18,515 23,060 3,717 6.2 6,044 3.8
2017 13,225 4,689 19,441 24,130 3,903 6.2 6,346 3.8
2018 13,886 4,838 20,412 25,251 4,098 6.2 6,663 3.8
2019 14,581 4,992 21,434 26,426 4,303 6.1 6,997 3.8
2020 15,310 5,150 22,506 27,656 4,518 6.1 7,347 3.8
2021 16,075 5,313 23,630 28,944 4,744 6.1 7,714 3.8
2022 16,879 5,482 24,812 30,294 4,982 6.1 8,100 3.7
2023 17,723 5,656 26,053 31,709 5,231 6.1 8,505 3.7
2024 18,609 5,835 27,355 33,190 5,492 6.0 8,930 3.7
2025 19,539 6,020 28,722 34,742 5,767 6.0 9,376 3.7
2026 20,516 6,211 30,159 36,370 6,055 6.0 9,845 3.7
2027 21,542 6,408 31,667 38,075 6,358 6.0 10,337 3.7
2028 22,619 6,611 33,250 39,861 6,676 6.0 10,854 3.7
2029 23,750 6,821 34,913 41,734 7,010 6.0 11,397 3.7
2030 24,938 7,037 36,659 43,696 7,360 5.9 11,967 3.7
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QPeak Instantaneous (Total) = 43,696 gpm 
 

The resulting peaking factor is 5.9, which is 
determined by dividing the projected peak 
instantaneous demand by the average day 
demand. 
 
C.  RECOMMENDED DISTRIBUTION 
SYSTEM IMPROVEMENTS 
 
From the previous water master plans have 
come several recommendations to enable the 
distribution to meet state guidelines for 
minimum system pressure. Of those, the 
following have already been implemented: 
 
Recently Completed 
1. Installed a 16" line from the Warner Valley 

Booster Pump to the Majestic View 
Subdivision and installed a 16" line from 
the line located in Washington Dam Road 
continuing on to the new tank site south of 

Washington Dam Road. (Completed 2004) 
2. Revamped the pressure zones in the Fields 

to provide higher pressure to developments 
that have expanded into higher elevations 
such as: Majestic View, and Rio Virgin 
subdivisions. (Completed 2004) 

3. In conjunction with the new I-15 off ramp at 
mile marker 13, a 16" line was installed to 
connect the Red Cliffs 1,000,000-Gallon 
Tank and the Grapevine Tank to create an 
additional supply line across I-15.  SITLA 
installed a 12" line from the freeway to 
Telegraph Road. (Completed 2005) 

4. Constructed a 16" line from the Red Cliffs 
2.3 Million-Gallon Tank to increase the 
capacity of water from the tank to the 
system. (Completed 2005) 

5. Expanded the capacity of the supply line 
from Quail Booster Station to the 
Microfiltration Plant from 12” to 20” for 
future treatment expansion and irrigation 
requirements. (Completed 2006) 

7. Installed a 16" distribution line that follows 
the planned path of a future major roadway 
north of the City and completes a loop 
between the existing 16" line from the Red 
Cliffs 2,300,000-Gallon Tank, the exisitng 
12” line from the 1,000,000-Gallon Tank, 
the new development to the north of Green 
Springs, and the existing line in Fairway 
Drive.  (Completed 2008)   

6. Replaced old lines in town with mainly 8" 
PVC C900 and hydrants as needed.  
Upsized the line in Telegraph St. from 300 
East to Washington Parkway to 12”.  These 
improvements were necessary to provide 
increased flowing capacity by upsizing 
lines and creating loops.  Improvements 
include those required to meet State 
regulations and meet fire flow and 
minimum pressure standards.  This project 
was broken into phases, the names and 
locations of which are broken down below:  
• Buena Vista - North of I-15 in Green 
Springs area. (Completed 2007) 
• Telegraph North IIA - North of 
Telegraph St. mainly between 300 West 
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and Main Street. (Completed 2008) 
• Telegraph North IIB - North of 
Telegraph St. mainly between Main Street 
and 300 East. (Completed 2008) 
• Telegraph South - South of Telegraph St. 
mainly between 200 West and 300 East. 
Completed 2009) 
• East Side Replacements—East of 300 
East between Park View Dr. and Palo 
Verde Dr. and along Telegrpah St. almost 
to Washington Parkway. (Completed 2009) 
• Telegraph & 300 East—300 East from 
200 South to Telegraph St. and Telegraph 
St. from 200 West to 300 East. (Completed 
2009) 

 
The following improvements are recommended: 
 
The following policies for developers should 
be implemented as growth occurs: 
 
1. Require developers to construct water 

transmission lines the recommended 
sizes and locations as shown on the map 
of the water distribution system model 
for this plan.  Particularly, developers 
should be required to install a 10” line 
that connects from the pipeline in the 
intersection of Wiltshire St. and Green 
Springs Dr. to the pipeline in 
Georgetown Dr. at approximately the 
intersection with Potomac Ave.  
Developers should also be required to 
install an 8” line from the new pipeline in 
Buena Vista Boulevard west of the PRV 
to the East End of Sun Dusk Ln. 

2. Maintain a policy requiring all new 
development to install 8" minimum line 
and to loop their developments back into 
the City's network, and a secondary 
irrigation system where potential exists. 

3. Maintain a policy requiring all new 
development to perform a fire flow 
analysis before approval as will most 
likely be required by new state 
regulations.  If the fire flow analysis 

shows a deficiency, the developer should 
be required to construct sufficient 
storage at an appropriate elevation to 
provide fire protection.  

 
The following additional improvements are 
anticipated to be needed over the next 10 
years, but should be implemented when 
appropriate: 
 
1. Construct 16” transmission line from the 

proposed tank in the grapevine service 
area at Red Cliffs to the intersection of 
Wiltshire St. and Green Springs Dr.  

2. Coordinate with WCWCD to install a 
24” pipeline to the City boundary 
northeast of Coral Canyon along I-15. 
Construct 24” line from the City 
boundary to the Grapevine tank. 

3. Construct 12” transmission line from the 
proposed 500,000 gallon tank north of I-
15 in the Grapevine service area to 
proposed developments near the existing 
Grapevine tank.  Convert the existing 8” 
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supply line from the Grapevine wells into 
a supply line from the proposed 24” line 
near Grapevine tank to the proposed 
500,000 gallon tank north of I-15 and 
from the Grapevine wells to the proposed 
500,000 gallon tank. 

4. Construct 16” transmission line and 12” 
supply line to and from the proposed 
tank site in Long Valley.  The supply line 
will supply water to the proposed tank 
from the future line in the Southern 
Corridor. 

5. Convert the existing 12” distribution line 
from the Warner Ridge tank to a supply 
line to the existing Warner Ridge tank.  
The Warner Ridge tank would be 
supplied by both of the existing 12” and 
10” lines.  Construct 16” transmission 
line from Warner Ridge tank to the point 
on Warner Valley Rd. where a future 
transmission line is anticipated from a 
future tank (South Fields 2MG Tank—
20 year recommended improvement).  

Construct a 20” line from that point on 
Warner Valley Rd. to Washington Fields 
Rd.  Construct 16” transmission line 
from intersection of Warner Valley Road 
and Washington Fields Road to existing 
16” line near Washington Fields Rd.  

6. Construct 8” pipeline between Windsor 
Dr. and Washington Parkway.  Pipe 
should connect  below the southern PRV 
station on Washington Parkway.   

7. Construct 16” transmission pipeline 
from Grapevine tank to the intersection 
of Highland Parkway and Crown Ave. 

8. Construct PRV station at Lion’s head 
Dr. 

9. Construct 8” pipeline in Seminole Way 
from just south of Walkara Cv. To just 
north of Chinook Dr.  Construct 8” 
pipeline from proposed line in Seminole 
Way to existing 8” line in Indian Springs 
Dr.  Construct PRV station in proposed 
line to Indian Springs Dr.  Construct 
PRV station near intersection of Apache 
Dr. and Riveredge Rd. 

10. Connect from  WCWCD line near 3650 
South to the pipeline and high pressure 
pipeline at 3650 South.  This will require 
a PRV station to connect to both lines. 

11. Connect to the WCWCD line at 
Washington Fields Rd. 

 
The following improvements are anticipated 
to be needed over the next 20 years, but 
should be implemented when appropriate: 
 
1. Construct 20” supply line from the Sand 

Hollow Regional Pipeline at 3650 South 
to near the existing Warner Ridge tank.  
Continue with a 10” supply line to the 
existing Warner Ridge tank and a 16” 
supply line to the proposed 2 million 
gallon South Fields Tank.  Construct 16” 
transmission line from proposed South 
Fields Tank to proposed 20” 
transmission line in Warner Valley Rd.
(10-yr recommended improvement). 

2. Construct a 12” supply line from the 
proposed South Fields Tank to the 
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proposed 2 million gallon tank in the 
Warner Valley Service Area.  Construct 
a 16” transmission line from the 
proposed 2 million gallon tank in the 
Warner Valley Service Area to the area 
in Warner Valley where  elevations are 
such that water can be delivered to new 
developments at the required pressures. 

3. Construct 16” supply and transmission 
lines to and from the proposed tank site 
located near the landfill road.  The 
supply line will supply water to the 
proposed tank from the Sand Hollow 
Regional Pipeline. 

4. Construct 24” transmission line from the 
24” line proposed in the 10-year 
improvements at Grapevine tank to the 
east of the PRV located near Washington 
Parkway and I-15. 

 
With the implementation of the recommended 
improvements, the majority of the coverage 
area of the culinary water system will meet the 
City goal of 1,500 gpm fire flow during peak 
day demands.  However, a few neighborhoods 
at the highest elevations and at the end of long 
stretches of 6” lines would not be able to 
provide a 1,500 gpm fire flow without 
additional distribution improvements or 
strategically placed fire protection tanks.  The 
City could look into constructing 8” pipelines to 

replace the existing 6” pipelines in areas where 
fire flows of 1,500 gpm cannot be achieved as a 
result of the smaller pipes.  These pipelines 
include the 6” pipeline in Comanche Cir., the 6” 
pipeline in Red Ledge Rd., the 6” pipeline just 
south of Meadow Lane, and the 6” pipeline 
along the north edge of Canyon Breeze RV 
Resort. 
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SECTION VIII  
SUMMARY OF RECOMMENDED CULINARY WATER SYSTEM IMPROVEMENTS 
 
A.  RECOMMENDED IMPROVEMENTS 
 
Based on the findings from Sections III - VII, showing requirements for growth projected over the next 20 
years, it is recommended that the City proceed to implement the following recommended improvements in 
anticipation of increased system demands due to new growth.  After modeling the system for projected 
flows over the next 20 years, the following summarizes the improvements recommended for the various 
aspects of the culinary water system.  

Water Treatment 
1. As the City grows, addi-

tional treatment facilities 
will be required.  Such 
treatment will be in con-
junction with the WCWCD.  

2. If the City were to drill new 
wells, the City would be 
required  to  provide 
a d d i t i o n a l  t r e a t me n t 
facilities. 

Water Storage Capacity 
1. Provide additional storage in areas as 

new growth occurs.  The first tank 
sites likely to be required will be in the 
Red Cliffs area and Grapevine area.   

2. In the future, as growth occurs, addi-
tional tanks will be required in Long 
Valley, South Fields, Warner Valley, 
near the landfill, and Grapevine. 

3. Review water storage requirements at 
least every 5 years. 

Water Rights 
1. Coordinate with the Conservancy Dis-

trict for future water rights. 
2. Consider implementing landscape re-

quirements. 
3. Consider implementing a pressurized 

secondary irrigation system. 
4. Continue to encourage water conserva-

tion through water rates and education. 
5. Review water rights at least every 5 

years. 

Water Source Capacity 
1. Coordinate with WCWCD for future 

source requirements. 
2. Connect into the Regional Pipeline at 

3650 South and at Washington Fields 
Road.  Coordinate with the WCWCD 
to install a 24” pipeline to the City 
boundary northeast of Coral Canyon 
along I-15.  The City could then con-
nect to the pipeline with a 24” pipeline 
to the Grapevine tank.  Later, the City 
could continue the pipeline to Wash-
ington Parkway just south of I-15.  This 
would allow the City to reduce de-
mands on the Red Cliffs and Grapevine 
tanks.  Also, the City should connect to 
the Regional Pipeline at Long Valley 
and at the Landfill Area  to supply wa-
ter to proposed tanks in those locations.   

3. Consider drilling additional wells in the 
Grapevine Pass Wash or other areas. 

4. Consider implementing a pressurized 
secondary irrigation system.  

5. Continue to encourage water conserva-
tion through water rates and education. 

6. Review water source requirements at 
least every 5 years. 

Distribution System 
1. Require developers to install lines at the sizes and locations recommended 

by the water distribution model. 
2. Maintain policies requiring new development to install 8” minimum line 

and to loop their developments back into the City’s network, and to perform 
a fire flow analysis before approval. 

3. Construct 16” transmission line from proposed tank site at Red Cliffs to 
Green Springs Dr. 

4. Construct 24” pipeline from the City boundary near Coral Canyon to the 
Grapevine tank and later to Washington Parkway near I-15.  Later, extend 
the 24” line to Washington Parkway near I-15. 

5. Construct 12” transmission line from proposed 500,000 gallon tank at 
Grapevine and convert existing supply line from the Grapevine wells to 
supply water to the proposed tank from near the existing Grapevine tank. 

6. Construct 16” transmission line and 12” supply line to and from the pro-
posed tank site in Long Valley.  

7. Construct transmission line (16” & 20”) from the existing Warner Ridge 
tank.  Convert existing 12” transmission line from the existing Warner 
Ridge tank to a supply line to the existing Warner Ridge tank.  Later, con-
struct 16” transmission line from proposed South Fields tank.  Construct a 
20” supply line to the proposed South Fields tank and Warner Ridge tank.  
Also, construct a 12” supply line and 16” transmission line to and from the 
proposed Warner Valley tank. 

8. Construct 16” supply and transmission lines to and from the proposed tank 
site at the Landfill Area.  

9. Complete the other recommended miscellaneous improvements. 
10. The City could replace 6” lines with 8” lines in areas not meeting fire flow 

requirements. 
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B.  ENGINEER’S OPINION OF 
PROBABLE COST 
 
Engineer's opinions of probable cost for the 
recommended culinary water improvements 
are provided in Appendix C.  A possible 
timeline for the projects is found at the 
bottom of the Opinions of Probable Cost and 
on Line 118 of the Cashflow Spreadsheet in 
Appendix D and summarized below in Table 
VIII.1.  Because the impact fee analysis is 
only evaluated for the 10-year improvements, 
an opinion of probable cost is not included 
for the recommended improvements beyond 
10 years. 
 
Included in the Opinion of Probable Cost for 
each project are all anticipated construction 
costs, a contingency budget, and a budget for 
all other normal project costs such as survey, 
administration, engineering, legal services, 
fiscal costs, rights-of-way, etc.  Please note 
that the date of the Opinion of Probable 
Cost is Feb. 2010. 
 
Figure VIII.1 shows the location of future 
projects for the culinary water system.   
 
C.  BUILDOUT PROJECTIONS 
 
This master plan is a 20-year plan, designed to 
consider the projected growth and required 
demands for the City’s culinary water system 
over the next 20 years.  To give an idea of 

where the system is headed beyond the 20-year 
plan, we have used the General Plan to estimate 
what the storage and source capacity  
requirements will likely be at buildout.  Figure 
VIII.2 shows five general regions of the City 
and gives an approximation of the source and 
storage requirements for each region.  These 
boundaries are a combination of geographic 
areas and current pressure zones for the water 
system.  It should be understood that source and 
storage is shared between these regions and the 
figure is only shown to illustrate where growth 
is expected to occur.  While the Conservancy 
District is responsble to get water to the City, 
the City is responsible to get the water from the 
District’s pipelines to the various tanks in the 
City. 

 
 
 
 

Table VIII.1 Recommended Improvements Opinion 
of Probable Cost (Date 08/2006) 

Year Description 
Opinion of 

Probable Cost 
Underway City Water Dept. Yard $2,000,000  
2011 Grapevine/Green Springs 

Tank & Pipeline 
$2,871,000 

2014 Connect to WCWCD line 
along southern edge of I-15 

$2,062,000  

2015 Grapevine Tank (North of 
I-15) & Pipeline 

$2,030,000 

2016 Long Valley Tank & Pipe-
lines 

$2,728,000 

2017 South Fields Pipelines $1,375,000 

2011-2020 Miscellaneous Improve-
ments 

$1,126,700 

2021 Warner Valley Tank, Pipe-
lines, & Booster Pump 

 

2026 Landfill Area Tank & Pipe-
lines 

 

2028 Grapevine Tank  
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D. COMPLETED PROJECTS 

Red Cliffs 1 MG Tank 
 

Red Cliffs 2.3 MG Tank 
 

Grapevine Well #2 
 

Southern Transmission Pipeline 
 

Irrigation Pipeline & Booster Pump 
 

Microfiltration Plant 
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Washington Dam 2 MG Tank and 
Pipelines 

Washington Dam 2 MG Tank and 
Pipelines 

Quail Lake Pipeline 
 

Sand Hollow Booster Pump Project  
 

Grapevine Loop Replacement Projects 

Buena Vista Pipeline Replacements 
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Telegraph North (Phase IIA) Water 
Improvements 

Telegraph North (Phase IIB) Water 
Improvements 

 
Red Cliffs Water Transmission Pipeline 

 

 
 
 
 
 
 
 
 
 
 
 

Telegraph South (Phase III) Water 
Improvements 

East Side Replacements (IV) Water 
Improvements 

 
Telegraph & 300 East Streets (V) Water 

Improvements 
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SECTION IX 
WATER RATE ANALYSIS 

 
A.  GENERAL 
 
Generally water rates are a combination of base 
rates and overage rates.  Typically, a base 
amount of water is provided for the base rate 
charge.  The base rate is charged to all 
connections in the system whether or not water 
is used.  Overage rates are normally set to 
encourage water conservation.  The City has 
adopted the rate structure shown in Table IX.1.  
The overage step structure was established to 
promote conservation and reward low water 
users. Also included in Table IX.1 is the 
drought management plan staging.  The rate 

increases specified for stages 1 through 4  were 
established to correlate with various degrees of 
urgency as dictated by drought conditions in 
order to reduce peak usage by the indicated 
percentages. 

 
B. AVERAGE RATE 
DETERMINATION FOR FY 2011  
 
Table IX.2 shows a method used to determine 
the average water rate per billed ERU, which 
should be divided between all system 
customers. 
 
As described in Section II an ERU is defined as 
a residential connection or a commercial 
connection using 425 gallons per day, including 

both indoor and outdoor water use.  If a 
commercial connection uses 850 gallons 
per day it would then consist of 2 ERU’s 
and so on.  The  average rate analysis 
uses the number of billed ERU’s to 
determine the average rate per billing 
ERU.  The number of billed ERU’s is 
equivalent to the number of units shown 
on the City’s billing summaries and 
represents the number of ERU’s used by 
the City for billing purposes. 
 
B.1. FY 2011 ANALYSIS 
 
Table IX.2 uses data from the Cash Flow 
Projection in Appendix D for FY 2011.  
 
Annual revenues must be sufficient to 
cover the expenses incurred by the 
construction, maintenance, and 
administration of the water system.  
These expenses include debt service, 
insurance, utilities, personnel salaries, 
system maintenance, legal and 
professional  fees ,  and other 
miscellaneous items.  It is strongly 
recommended that the water department 
maintain a water system fund for normal 
operation, as well as a funded 
depreciation account to provide the 
dollars necessary for replacement and 

Table IX.1 Existing Water Rate Structure
Base Rate 17.50$         /ERU
Includes 0 Gallons

Overage Steps Cost / 1,000 Gallons
Stage 1 Stage 2 Stage 3 Stage 4

0 4,999 0.90$        0.99$        1.13$        1.35$        
5,000 9,999 1.00$        1.10$        1.25$        1.50$        

10,000 14,999 1.10$        1.21$        1.38$        1.65$        
15,000 19,999 1.20$        1.32$        1.50$        1.80$        
20,000 24,999 1.30$        1.43$        1.63$        1.95$        
25,000 29,999 1.40$        1.54$        1.75$        2.10$        
30,000 34,999 1.55$        1.71$        1.94$        2.33$        
35,000 39,999 1.70$        1.87$        2.13$        2.55$        
40,000 and Over 1.85$        2.04$        2.31$        2.78$        

Drought Management Plan Staging

Stage
Rate 

Increase Description

1 - Normal usage / Normal rate
2 10% Reduction goal is 5-10% of peak use
3 25% Reduction goal is 10-25% of peak use
4 50% Reduction goal is 25-60% of peak use
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TABLE IX.2  AVERAGE RATE ANALYSIS
WASHINGTON CITY

Feb-10
FY 2010-11 Expenses % Fixed % Variable Total

Salaries & Wages 25% 148,700$                 75% 446,100$                 594,800.33$            
Employee Benefits 25% 77,455$                   75% 232,366$                 309,821.69$            
Overtime 0% -$                             100% 12,699$                   12,699.03$              
Memberships / Subscriptions 0% -$                             100% 1,707$                     1,707.05$                
Bank Trust Fees 100% 22,468$                   0% -$                             22,468.37$              
Conference / Travel 0% -$                             100% 12,594$                   12,594.18$              
Office Supply / Exp / Postage 25% 3,329$                     75% 9,987$                     13,316.54$              
Equipment/Supply/Maintenance 25% 6,703$                     75% 20,109$                   26,812.13$              
Buildings and Grounds 75% 21,214$                   25% 7,071$                     28,285.53$              
Fuel & Oil 0% -$                             100% 33,398$                   33,398.47$              
Telephone 0% -$                             100% 10,475$                   10,474.92$              
Utilities 0% -$                             100% 542,331$                 542,330.75$            
Professional & Technical Services 25% 18,775$                   75% 56,325$                   75,100.14$              
Uncollectable Accounts 100% 1,688$                     0% -$                             1,688.17$                
Special Department Supplies 25% 40,079$                   75% 120,237$                 160,316.53$            
Cost Alloc. & Lease Payment 75% -$                             25% -$                             -$                         
Miscellaneous 0% -$                             100% -$                             -$                         
Equipment Purchase 0% -$                             100% 87,095$                   87,095.40$              
Special Projects 25% 37,292$                   75% 111,875$                 149,166.05$            
Quail Lake O&M Costs 100% 84,000$                   0% -$                             84,000.00$              
Quail Lake Water Purchased 50% 89,158$                   50% 89,158$                   178,315.83$            
Sand Hollow Water Purchased 50% 250,000$                 50% 250,000$                 500,000.00$            
Pooling-Cost of Water ($0.65/1,000 gal) 50% -$                             50% -$                             -$                         
Renewal & Replacement Fund (Funded Depreciation) 50% 100,000$                 50% 100,000$                 200,000.00$            
Depreciation (Unfunded) 100% 587,094$                 0% -$                             587,093.55$            
EXISTING DEBT SERVICE NOT IMPACT FEE ELIGIBLE 
Water Resources Bonds 1993A & C, 0% 100% 111,000$                 0% -$                             111,000$                 
Rural Development 1993B, 1996, 4.5% 100% 55,692$                   0% -$                             55,692$                   
P&I, RD 3.25% Loan 100% 14,681$                   0% -$                             14,681$                   
Pmt Reserve, RD 100% -$                             0% -$                             -$                             
P&I, DWB 1.95% Loan 100% -$                             0% -$                             -$                             
Pmt Reserve, DWB 100% -$                             0% -$                             -$                             
Sand Hollow Pipeline 100% -$                             0% -$                             -$                             
P&I, RD 4.25% Loan, Treatment Plant 100% -$                             0% -$                             -$                             
Pmt Reserve, RD 100% -$                             0% -$                             -$                             
P&I, DWB 2.59% Loan, Treatment Plant 100% -$                             0% -$                             -$                             
Pmt Reserve, DWB 100% -$                             0% -$                             -$                             
Water Revenue Bond 2006 100% 210,240$                 0% -$                             210,240$                 
Payment Reserve 100% 21,000$                   0% -$                             21,000$                   
Water Revenue Bond 2008 100% 206,880$                 0% -$                             206,880$                 
Payment Reserve 100% 20,688$                   0% -$                             20,688$                   
NEW DEBT SERVICE

Total Expenses: 2,128,136$              2,143,529$              4,271,700$              
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TABLE IX.2  AVERAGE RATE ANALYSIS
WASHINGTON CITY

Feb-10
OTHER INCOME (BESIDES WATER SALES) % Fixed % Variable Total

Connection Fees 0% -$                             100% 105,710$                 105,710$                 
Other Revenue (Hydrant Meters, etc.) 0% -$                             100% 192,546$                 192,546$                 
Interest 75% 68,176$                   25% 22,725$                   90,901$                   
Total Other Income: 68,176$                   320,981$                 389,157$                 

Total Expenses - Total Other Income: 2,059,961$              1,822,548$              3,882,543$              

Total Projected System Billed ERU's in FY 2010-11 9,866 9,866 9,866                       
Monthly Cost Per Billed ERU in FY 2010-11 17.40$                     15.39$                     32.79$                     
BASE AND OVERAGE RATE DETERMINATION
Base Cost (0 Gallons) $17.40
Variable Cost (Avg Usage) 15.39$                     
Average Use/Billed ERU (Gal) 13,200
Cost/1000 Gallons $1.17
Base Gallons* 0
Base Cost $0.00
Total Base Rate $17.40
Overage Gallons 13,200
Overage Cost $15.39
Total Overage Rate $15.39

Total Average Monthly Rate/Billed ERU $32.79

WCWCD SURCHARGE $1.75

* 1 Billed ERU uses approximately 13,200 gallons per month.
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repair of water department facilities and 
pipelines.  This is reflected in Table IX.2 and 
the Cash Flow Projection (Lines 51 & 129) in 
Appendix D. 
 
Currently, the average water rate paid per billed 
ERU is approximately $32.52 (See the 
Cashflow Projection in Appendix D, Line 9).  
This average rate was adjusted in 2006 to 
account for two factors that  presented 
themselves over the few years preceeding the 
rate increase.  First, the City saw a significant 
increase in power rates which affected their 
annual utility bill for water system facilities.  
Second, the industry saw a considerable 
increase in the cost of PVC pipe, steel products, 
concrete products, etc., and construction costs 
in general as dictated by the market.  Table IX.3 
shows several rate scenarios based on the 
current rate structure.   
 
C.  BASE AND OVERAGE RATE 
DETERMINATION 
 
The current base and overage rate structure was 
implemented to promote conservation and work 
hand-in-hand with drought management 
policies.   This study will continue to use the 
same rate structure although the City may 
consider adjusting the structure to better 
facilitate rates for both the culinary and 
secondary water systems.   
 
To determine a base and overage schedule, the 
expenses of the water system have been 
separated into fixed and variable expenses 
(Table IX.2).  It is recommended that a base 
rate should cover the fixed 
expenses of a system.  At the 
bottom of Table IX.2 is found a 
p o s s i b l e  s c e n a r i o  f o r 
determining base and overage 
rates for Washington City.  
These rate scenarios simply 
identify base and overage rates 
that would satisfy the revenue 
r equ i r emen t s  based  on 

estimated O & M expenses and on projected 
water usage.   
 
Table IX.2 on the previous page suggests that 
the required average monthly rate for FY 2011 
should be $32.79 per billed ERU, a slight 
increase from the current average water rate. 

This should be accounted for 
in the annual rate increase 
described in the water rate 
ordinance.  Also, the current 
economic difficulties may 
have encouraged residents to 
conserve water effectively 
decreasing the average water 
rate.  If, in the near future,  
residents revert to the 

Table IX.3 Example Customer Rate 
Scenarios 

 

 Existing 
Rate 

Example Customer A:  
Usage (gallons) 7,500  
Water Bill Base $17.50  
  Overage $7.00  
  Total $24.50 

Example Customer B:  

Usage (gallons) 15,000  
Water Bill  Base $17.50  
  Overage $15.00  
  Total $32.50  

Example Customer C:  
Usage (gallons) 30,000  
Water Bill  Base $17.50  
  Overage $34.50  
  Total $52.00  

Example Customer D:  
Usage (gallons) 55,000  
Water Bill  Base $17.50  
  Overage $78.50 
  Total $96.00  
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previous water use practices, the average water 
rate could increase as a result of increased 
usage.  This increase could consist of a portion 
of, if not the entirety of, the slight increase in 
average water rate required. 
 
D.  FUTURE RATES 
 
Beyond the first few years in the future, a 
proper water rate analysis is not feasible and 
usage rates are based only according to 
projected Cash Flow requirements.  The water 
rate analysis for future years should be 
completed as projects develop.  It is anticipated 
that future rate increases will be necessary as 
expenses increase due to growth and rises in 
costs; however, increases in growth should 
account for a portion of the required additional 
revenue. 
 
In the event that secondary irrigation is made 
available within the City, the City would need 
to develop another rate structure for secondary 
irrigation water.  An alternative that may be 
considered is to adopt a variation of the 
established rate structure that would work in 
conjunction with a secondary irrigation rate 
schedule.  Such a water rate considers what the 
average residential connection should use each 
month for indoor use and establishes a 
maximum amount a residence could use before 
paying an excess use charge.  This would be 
very fair because a pressurized irrigation system 
would be available for outdoor irrigation needs.  
Those who use an amount equal to or less than 
the established maximum would pay a base rate 
(such as the one in place for Washington City) 
plus a fair overage amount based on an 
established schedule.  A user who uses more 
than the established maximum will pay a 
premium for any water over the maximum 
amount.  A rate for pressurized irrigation would 
be set up in a similar fashion.  
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WATER RATE ANALYSIS SUMMARY 
 
FY 2010 Average Rate    = $32.52/ERU/Month 
Est. Required FY 2011 Avg. Rate  = $32.79/ERU/Month 
 
Recommendations 
1. Continue to review annually the ERU value for commercial 

connections. 
2. Water rates and fees should be reviewed by the City Council 

periodically to ensure that they remain abreast of actual 
inflation rates and costs. 

3. Should the Conservancy District decide to provide secondary 
water, the City should consider possible modifications to the rate 
structure to compliment a potential secondary irrigation water 
rate. 
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SECTION X 
IMPACT FEES  
 
A.  IMPACT FEE 
 
It is recommended that an impact fee should be 
charged to all new connections to the culinary 
water system.  An impact fee that is charged by 
a community may be used to pay for the debt 
service associated with surplus capacity built 
into the system.  The surplus capacity in the 
water system has been designed for growth, and 
for this reason, impact fees should pay for that 
portion of the debt service associated with the 
system surplus capacity.  The impact fee should 
also be used to pay for the cost of 
improvements to the system that are required to 
support new growth as new connections are 
added to the system.  

Impact fees may also be used for water rights 
required by future growth.  As stated in 
Sections III & IV, a large quantity of the City's 
future water source capacity will come from 
Washington County Water Conservancy 
District.  Although Washington City is not 
purchasing the water rights or constructing the 
source improvements directly, the City will pay 
indirectly through fees directed to the 
WCWCD.  These fees will be in the form of 
impact, surcharge, and retail fees.  Impact fees 
will be paid directly to the Conservancy District 
by developers and builders, while the surcharge 
and retail fees will be paid by the residents to 
the City, which then passes the money to the 
Conservancy District.   

B.  EXISITNG IMPACT FEES 
 
Table X.1 shows the existing impact fees. 
 

 
 
C.  PROPOSED IMPACT FEES 
 
The eligible costs for impact fee calculation are 
the existing debt service from previous water 
improvements projects that can be attributed to 
new growth and the portion of the proposed 
water improvements project that will be 
constructed to accommodate new growth.  The 
combined total cost that is due to new growth is 
divided by the number of new ERU’s that will 
be added to the system during the 10-year 
period over which impact fees are to be 
analyzed.  Table X.3 on the following page 
shows that the maximum impact fee that the 
City may assess each new ERU is $2,310 per 
ERU. The City has elected to continue 
assessing the current impact fees (see Table 
X.1).  For a detailed summary of the impact fee 
analysis, please refer to Appendix E. 
 
The impact fee will go toward projects within 
the 6 year period of when it is collected as 
required by the State of Utah. 
 
The impact fee analysis is for new growth only 
and does not include costs that would raise the 
existing level of service above the level of 
service that is supported by existing residents. 
 
 

Connection Impact Fee
3/4" $2,121.00
1" $3,499.00

1 1/2" $7,911.00
2" $13,893.00
3" $31,242.00
4" $55,507.00
6" $124,884.00

Table X.1 Existing Impact Fee
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TABLE X.3

IMPACT FEE ANALYSIS
WASHINGTON CITY CULINARY WATER MASTER PLAN - FY 2010/2011

TOTAL
Debt to be paid

from FY2010/2011 Impact Fee
EXISTING DEBT SERVICE to FY2020/2011 % Eligible Impact Fee Eligible
Water Resources Bonds 1993A & C, 0% 730,000$                 25% 182,500$                  
Rural Development 1993B, 1996, 4.5% 742,560$                 25% 185,640$                  
P&I, RD 3.25% Loan, 2000 734,040$                 80% 587,232$                  
P&I, DWB 1.95% Loan, 2000 645,549$                 100% 645,549$                  
P&I, RD 4.25% Loan, Treatment Plant 1,249,920$              100% 1,249,920$               
P&I, RD 4.25% Loan, Treatment Plant (Pmt Reserve) 37,498$                   100% 37,498$                    
P&I, DWB 2.59% Loan, Treatment Plant 442,677$                 100% 442,677$                  
Water Revenue Bond 2006 2,102,400$              0% -$                              
Water Revenue Bond 2006 (Pmt Reserve) 210,000$                 0% -$                              
Water Revenue Bond 2008 2,068,800$              0% -$                              
Water Revenue Bond 2008 (Pmt Reserve) 206,880$                 0% -$                              

Sand Hollow Regional Pipeline 1,964,400$              100% $1,964,400

Total Cost Due to New Growth (Impact Fee Eligible) 5,295,416$               
Percent Eligible

Total Estimated from FY2010/2011
SELF PARTICIPATION FROM IMAPCT FEES FOR PAST PROJECT Self Participation to FY2020/2011 Eligible Costs

MF Plant Expansion, Supply Line, Quail BP Expansion 1,210,000$              60% 726,000$                  
2006-2010 Project (In Town Replacement) 1,303,485$              73% 952,724$                  

Total Cost in 10 yr period due to New Growth (Impact Fee Eligible) 1,678,724$               
Percent Eligible

Total Estimated from FY2010/2011
PROPOSED IMPROVEMENT PROJECTS (FY2011 to FY2021) Future Costs to FY2020/2011 Eligible Costs

Culinary Water Master Plan 30,000$                   100% 30,000$                    
City Water Dept. New Yard 500,000$                 100% 500,000$                  
Grapevine/Green Springs Tank and Pipeline 2,871,000$              81.7% 2,345,607$               
Connect to WCWCD line along southern edge of I-15 2,062,000$              36.5% 752,630$                  
New Grapevine Tank (North of I-15) and Pipeline 2,030,000$              44.0% 893,200$                  
Long Valley Tank and Pipeline 2,728,000$              14.4% 392,832$                  
South Fields Pipeline 1,375,000$              63.2% 869,000$                  
Miscellaneous Improvements 1,126,700$              81.2% 914,880$                  

6,698,149$               

% Of New Project Cost Due to New Growth 100% 6,698,149$               
Interest From New Debt Service

Impact Fee Eligible Proposed Project Cost 6,698,149$               

Total Cost Eligible For Impact Fee 13,672,289$             

Projected No. of Culinary ERU's (FY 2010-2011) 10,157
Anticipated No. of ERU's - 10 Year Proj. (FY 2020-2021) 16,075
No. of New ERU's Due to Growth 5,918

Maximum Impact Fee = Total Eligible Cost / New ERU's 2,310$                      /ERU
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D.  WCWCD IMPACT FEES 
 
With the City’s adoption of the Regional Water 
Supply Agreement, new development must also 
pay an impact fee to the Conservancy District 
for the necessary source and water rights.  This 
impact fee will be paid directly to the 
Conservancy District by the developer.  The 
City should be aware that the impact fee 
charged by the City may only cover costs 
associated with getting the water from the 
Conservancy District’s pipelines to the resident.  
Examples are storage tanks, transmission and 
distribution pipelines, and pump stations.    
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WASHINGTON CITY
Culinary Water Master Plan Update, September 2010

1. POPULATION DATA:

Population % Growth
1970 Census Population 750                
1980 Census Population 3,092             15.2%
1990 Census Population 4,198             3.1%
2000 Census Population 8,186             6.9%

U.S. Bureau of the Census Subcounty Population Estimates 2000-2008
2001 Estimated Population 8,815             7.7%
2002 Estimated Population 9,661             9.6%
2003 Estimated Population 10,496           8.6%
2004 Estimated Population 11,558           10.1%
2005 Estimated Population 13,693           18.5%
2006 Estimated Population 15,310           11.8%
2007 Estimated Population 16,614           8.5%
2008 Estimated Population 17,716           6.6%

Growth rate experienced between 1970 & 1980 15.2%
Growth rate experienced between 1980 & 1990 3.1%
Growth rate experienced between 1970 & 1990 9.0%
Growth rate experienced between 1990 & 2000 6.9%
30-Year Historic Growth Rate (1970-2000) 8.3%



WASHINGTON CITY
Culinary Water Master Plan Update, September 2010

Year Est. 
Growth 

Rate

 *Estimated 
Residential 

ERU's 

*Estimated 
Commercial 

ERU's

 *Estimated 
Total ERU's 

 *Estimated 
Total Conn. 

**Estimated 
Population

 New Conn. 
(i.e. Building 

Permits) 

2006 - 7,203 1,430 8,633 7,943 15,310 659
2007 - 7,660 1,511 9,171 8,465 16,614 522
2008 - 8,001 1,463 9,464 8,821 17,716 356
2009 - 8,121 1,453 9,574 8,949 18,355 128
2010 3.0% 8,365 1,497 9,861 9,217 18,905 268
2011 3.0% 8,616 1,541 10,157 9,494 19,473 277
2012 3.0% 8,874 1,588 10,462 9,779 20,057 285
2013 4.0% 9,229 1,651 10,880 10,170 20,859 391
2014 5.0% 9,690 1,734 11,424 10,678 21,902 508
2015 5.0% 10,175 1,820 11,995 11,212 22,997 534
2016 5.0% 10,684 1,912 12,595 11,773 24,147 561
2017 5.0% 11,218 2,007 13,225 12,362 25,354 589
2018 5.0% 11,779 2,107 13,886 12,980 26,622 618
2019 5.0% 12,368 2,213 14,581 13,629 27,953 649
2020 5.0% 12,986 2,323 15,310 14,310 29,351 681
2021 5.0% 13,635 2,440 16,075 15,026 30,818 716
2022 5.0% 14,317 2,562 16,879 15,777 32,359 751
2023 5.0% 15,033 2,690 17,723 16,566 33,977 789
2024 5.0% 15,785 2,824 18,609 17,394 35,676 828
2025 5.0% 16,574 2,965 19,539 18,264 37,460 870
2026 5.0% 17,403 3,114 20,516 19,177 39,333 913
2027 5.0% 18,273 3,269 21,542 20,136 41,299 959
2028 5.0% 19,186 3,433 22,619 21,143 43,364 1,007
2029 5.0% 20,146 3,604 23,750 22,200 45,533 1,057
2030 5.0% 21,153 3,785 24,938 23,310 47,809 1,110
2031 5.0% 22,211 3,974 26,185 24,475 50,200 1,165
2032 5.0% 23,321 4,173 27,494 25,699 52,710 1,224
2033 5.0% 24,487 4,381 28,869 26,984 55,345 1,285
2034 5 0% 25 712 4 600 30 312 28 333 58 112 1 349

Table II.5  Growth Projections

2034 5.0% 25,712 4,600 30,312 28,333 58,112 1,349
2035 5.0% 26,997 4,830 31,828 29,750 61,018 1,417
2036 5.0% 28,347 5,072 33,419 31,237 64,069 1,487
2037 5.0% 29,764 5,325 35,090 32,799 67,272 1,562
2038 5.0% 31,253 5,592 36,844 34,439 70,636 1,640
2039 5.0% 32,815 5,871 38,687 36,161 74,168 1,722
2040 4.0% 34,128 6,106 40,234 37,608 77,135 1,446
2041 4.0% 35,493 6,350 41,843 39,112 80,220 1,504
2042 4.0% 36,913 6,604 43,517 40,676 83,429 1,564
2043 4.0% 38,389 6,869 45,258 42,303 86,766 1,627
2044 4.0% 39,925 7,143 47,068 43,995 90,236 1,692
2045 4.0% 41,522 7,429 48,951 45,755 93,846 1,760
2046 4.0% 43,183 7,726 50,909 47,586 97,600 1,830
2047 4.0% 44,910 8,035 52,945 49,489 101,504 1,903
2048 4.0% 46,706 8,357 55,063 51,468 105,564 1,980
2049 4.0% 48,575 8,691 57,266 53,527 109,786 2,059
2050 4.0% 50,518 9,039 59,556 55,668 114,178 2,141

* Estimated ERU's and Connections are based on the data from the City's Annual Rate Table Summary for 2006 through 
2009.
** Estimated Population is determined by multiplying the estimated residential ERU's by 2.26.  2.26 is the number of 
people per residential ERU in past years.



WASHINGTON CITY
Culinary Water Master Plan Update, September 2010

Fiscal Year Residential ERU's % Growth Commercial Conn. % Growth Commercial ERU's Total ERU's % Growth
1994 2381 65 2446
1995 2528 6.2% 70 7.7% 2598 6.2%
1996 2712 7.3% 79 12.9% 2791 7.4%
1997 2899 6.9% 93 17.7% 2992 7.2%
1998 3038 4.8% 110 18.3% 3148 5.2%
1999 - - - - - -
2000 3,263 3.6% 435 98.9% 827 4,090 14.0%
2001 3,487 6.9% 465 6.8% 1,579 5,066 23.8%
2002 4,587 31.6% 441 -5.0% 1,450 6,037 19.2%
2003 4,763 3.8% 573 29.8% 1,141 5,904 -2.2%
2004 4,818 1.2% 712 24.3% 1,161 5,979 1.3%
2005 6,560 36.1% 724 1.7% 1,712 8,272 38.3%
2006 7,203 9.8% 740 2.2% 1,430 8633 4.4%
2007 7,660 6.3% 805 8.8% 1,511 9171 6.2%
2008 8,001 4.5% 820 1.9% 1,463 9464
2009 8,121 1.5% 828 1.0% 1,453 9574

10.2% Residential Growth Rate Average 2000-2004 2.5 People Per Residential ERU (FY 2000-Census)
13.1% Commercial Growth Rate Average 2000-2004 2.1 People Per Residential ERU (FY 2002-Est.)

2.2 People Per Residential ERU (FY 2003-Est.)
5.5% Residential Growth Rate Average 2005-2009 2.7-2.8
3.4% Commercial Growth Rate Average 2005-2009

7,746 Average Number of Residential ERU's from 2005-2009
798 Average Number of Commercial ERU's from 2005-2009
3.7% Overall Average Growth in ERU's from 2005-2009

10.7% 9-Year Water Residential ERU Growth Rate (2000-2009)

People Per Household (Mike's memory of Winston & 
Associates Survey)



Billing Usage Summary Tables

MONTH Jul-05 Aug-05 Sep-05 Oct-05 Nov-05 Dec-05 Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 FY 2006
RESIDENTIAL

Number of Customers 5,250 5,250 5,244 5,323 5,389 5,423 5,460 5,485 5,563 5,612 5,641 5,687 5,444
Number of Units 5,312 5,312 5,305 5,384 5,450 5,484 5,521 5,546 5,624 5,673 5,702 5,748 5,505

Base Amount 71,595.18$        71,595.18$        71,385.87$        72,201.25$        73,290.06$        73,685.29$        74,282.08$        74,825.55$        75,532.33$        76,578.10$        77,232.87$        77,768.60$        889,972.36$      
Excess Amount 122,950.21$      122,950.21$      137,947.98$      95,280.38$        63,995.72$        51,552.69$        29,912.01$        28,818.85$        42,630.37$        34,914.80$        70,332.18$        127,731.08$      929,016.48$      

Adjustments 1,908.17$          1,908.17$          (1,372.86)$         (1,426.18)$         (1,936.37)$         (239.09)$            (1,033.94)$         (460.91)$            (411.31)$            (278.35)$            (1,172.83)$         (692.12)$            (5,207.62)$         
Total Amount 192,637.22$      192,637.22$      207,960.99$      166,055.45$      135,349.41$      124,998.89$      103,160.15$      103,183.49$      117,751.39$      111,214.55$      146,392.22$      204,807.56$      1,806,148.54$   

Monthly Base Rate 13.48$             13.48$             13.46$             13.41$             13.45$             13.44$             13.45$             13.49$             13.43$             13.50$             13.54$             13.53$             13.47$             
Monthly Overage Rate 23.15$             23.15$             26.00$             17.70$             11.74$             9.40$               5.42$               5.20$               7.58$               6.15$               12.33$             22.22$             14.06$             

Total Monthly Rate Per Unit 36.26$             36.26$             39.20$             30.84$             24.83$             22.79$             18.69$             18.61$             20.94$             19.60$             25.67$             35.63$             27.34$             
Usage (1,000 gal) 111,503 111,503 123,170 91,475 66,877 56,634 34,955 34,274 48,758 40,448 75,408 117,922 912,927

Average monthly usage per Unit 20.99 20.99 23.22 16.99 12.27 10.33 6.33 6.18 8.67 7.13 13.22 20.52 13.82

RESIDENTIAL MULT. UNITS
Number of Customers 32 32 32 32 32 32 32 34 32 32 32 32 32

Number of Units 1,025 1,025 1,025 1,025 1,025 1,025 1,018 1,027 1,019 1,019 1,019 1,019 1,023
Base Amount 14,331.48$        14,331.48$        14,322.00$        14,336.00$        14,336.00$        14,336.00$        14,238.00$        14,253.10$        14,252.00$        14,252.00$        14,252.00$        14,252.00$        171,492.06$      

Excess Amount 6,968.45$          6,968.45$          11,455.15$        8,462.30$          5,275.35$          3,149.25$          2,684.90$          2,311.35$          2,962.70$          2,695.15$          2,856.40$          6,863.90$          62,653.35$        
Adjustments -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   (196.50)$            (196.50)$            

Total Amount 21,299.93$        21,299.93$        25,777.15$        22,798.30$        19,611.35$        17,485.25$        16,922.90$        16,564.45$        17,214.70$        16,947.15$        17,108.40$        20,919.40$        233,948.91$      
Monthly Base Rate 13.98$             13.98$             13.97$             13.99$             13.99$             13.99$             13.99$             13.88$             13.99$             13.99$             13.99$             13.99$             13.98$             

Monthly Overage Rate 6.80$               6.80$               11.18$             8.26$               5.15$               3.07$               2.64$               2.25$               2.91$               2.64$               2.80$               6.74$               5.11$               
Total Monthly Rate Per Unit 20.78$             20.78$             25.15$             22.24$             19.13$             17.06$             16.62$             16.13$             16.89$             16.63$             16.79$             20.53$             19.07$             

Usage (1,000 gal) 8,588 8,588 12,593 9,475 6,831 4,354 3,801 3,505 4,416 3,925 4,204 8,566 78,846
Average monthly usage per Unit 8.38 8.38 12.29 9.24 6.66 4.25 3.73 3.41 4.33 3.85 4.13 8.41 6.43

COMMERCIAL
Number of Customers 209 209 207 208 209 208 207 211 209

Number of Units 663 663 659 662 663 662 661 665 662
Base Amount 8,866.06$          8,866.06$          8,848.00$          8,848.00$          8,854.53$          8,835.20$          8,832.65$          8,914.75$          70,865.25$        

Excess Amount 11,632.70$        11,632.70$        16,940.73$        12,592.66$        9,317.43$          5,789.95$          20,008.65$        4,825.35$          92,740.17$        
Adjustments -$                   -$                   -$                   (214.75)$           -$                  -$                  -$                  (16,345.50)$      (16,560.25)$      

Total Amount 20,484.78$        20,484.78$        25,788.73$        21,225.91$        18,171.96$        14,625.15$        28,841.30$        2,605.40$          152,228.01$      
Monthly Base Rate 13.37$             13.37$             13.43$             13.37$             13.36$             13.35$             13.36$             13.41$             8.92$               

Monthly Overage Rate 17.55$             17.55$             25.71$             19.02$             14.05$             8.75$               30.27$             7.26$               11.67$             
Total Monthly Rate Per Unit 30.90$             30.90$             39.13$             32.06$             27.41$             22.09$             43.63$             3.92$               19.16$             

Usage (1,000 gal) 12,366.00$      12,366.00$      15,802.00$      12,353.00$      9,812.00$        6,147.00$        13,557.00$      5,219.00$        5,128 9,958 7,441 16,258 126,407             
Average monthly usage per Unit 18.65 18.65 23.98 18.66 14.80 9.29 20.51 7.85 15.91

COMMERCIAL - MULTIPLE UNITS
Number of Customers 7 7 7 7 7 6 8 8 7 7 7 7 7

Number of Units 26 26 26 26 26 20 27 27 26 26 26 26 26
Base Amount 280.00$             280.00$             364.00$             364.00$             364.00$             280.00$             378.00$             369.00$             364.00$             364.00$             364.00$             364.00$             4,135.00$          

Excess Amount 280.35$             280.35$             494.65$             374.00$             320.05$             152.95$             657.00$             294.40$             210.20$             549.85$             105.95$             203.70$             3,923.45$          
Adjustments -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   (461.85)$            -$                   (461.85)$            

Total Amount 560.35$             560.35$             858.65$             738.00$             684.05$             432.95$             1,035.00$          663.40$             574.20$             913.85$             8.10$                 567.70$             7,596.60$          
Monthly Base Rate 10.77$             10.77$             14.00$             14.00$             14.00$             14.00$             14.00$             13.67$             14.00$             14.00$             14.00$             14.00$             13.43$             

Monthly Overage Rate 10.78$             10.78$             19.03$             14.38$             12.31$             7.65$               24.33$             10.90$             8.08$               21.15$             4.08$               7.83$               12.74$             
Total Monthly Rate Per Unit 21.55$             21.55$             33.03$             28.38$             26.31$             21.65$             38.33$             24.57$             22.08$             35.15$             0.31$               21.83$             24.66$             

Usage (1,000 gal) 355 355 524 415 366 185 528 304 252 379 (140) 233 3,756
Average monthly usage per Unit 13.65 13.65 20.15 15.96 14.08 9.25 19.56 11.26 9.69 14.58 (5.38) 8.96 12.19

DUPLEX - MULTIPLE UNITS
Number of Customers 21 21 21 21 20 21 20 21 20 22 22 22 21

Number of Units 33 33 33 33 31 32 31 33 31 34 34 35 33
Base Amount 462.00$             462.00$             462.00$             432.39$             424.67$             434.45$             434.00$             445.05$             434.00$             451.73$             472.84$             483.47$             5,398.60$          

Excess Amount 536.45$             536.45$             378.60$             312.65$             246.30$             229.85$             225.90$             167.35$             222.80$             144.30$             502.46$             312.07$             3,815.18$          
Adjustments (41.35)$              (41.35)$              (41.85)$              -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   (124.55)$            

Total Amount 957.10$             957.10$             798.75$             745.04$             670.97$             664.30$             659.90$             612.40$             656.80$             596.03$             975.30$             795.54$             9,089.23$          
Monthly Base Rate 14.00$             14.00$             14.00$             13.10$             13.70$             13.58$             14.00$             13.49$             14.00$             13.29$             13.91$             13.81$             13.74$             

Monthly Overage Rate 16.26$             16.26$             11.47$             9.47$               7.95$               7.18$               7.29$               5.07$               7.19$               4.24$               14.78$             8.92$               9.71$               
Total Monthly Rate Per Unit 29.00$             29.00$             24.20$             22.58$             21.64$             20.76$             21.29$             18.56$             21.19$             17.53$             28.69$             22.73$             23.13$             

Usage (1,000 gal) 529 529 364 323 288 271 260 218 268 196 605 362 4,213
Average monthly usage per Unit 16.03 16.03 11.03 9.79 9.29 8.47 8.39 6.61 8.65 5.76 17.79 10.34 10.72

MULTI UNITS USAGE  (Res)
Number of Customers 6 6 6 6 6 7 6

Number of Units 642 642 642 642 642 643 642Number of Units 642 642 642 642 642 643 642
Base Amount -$                   -$                   -$                   -$                   -$                   -$                   -$                   

Excess Amount 490.15$             476.80$             1,381.95$          995.35$             1,900.25$          2,688.05$          7,932.55$          
Adjustments -$                   -$                   -$                   -$                   -$                   -$                   -$                   

Total Amount 490.15$             476.80$             1,381.95$          995.35$             1,900.25$          2,688.05$          7,932.55$          
Monthly Base Rate -$                 -$                 -$                 -$                 -$                 -$                 -$                 

Monthly Overage Rate 0.76$               0.74$               2.15$               1.55$               2.96$               4.18$               1.03$               
Total Monthly Rate Per Unit 0.76$               0.74$               2.15$               1.55$               2.96$               4.18$               1.03$               

Usage (1,000 gal) 651 630 1,799 1,323 2,122 3,293 9,818
Average monthly usage per Unit 1.01 0.98 2.80 2.06 3.31 5.12 1.27

HYDRANT METER USERS
Number of Customers 42 48 52 54 56 59 52

Number of Units 42 48 52 54 56 59 52
Base Amount 4,755.64$          5,247.27$          6,096.78$          6,092.80$          6,518.08$          6,706.85$          35,417.42$        

Excess Amount 4,758.30$          20,405.59$        23,373.24$        15,039.70$        26,013.81$        30,527.60$        120,118.24$      
Adjustments (120.00)$            (120.00)$            (844.90)$            (889.63)$            (402.90)$            (586.50)$            (2,963.93)$         

Total Amount 9,393.94$          25,532.86$        28,625.12$        20,242.87$        32,128.99$        36,647.95$        152,571.73$      
Monthly Base Rate 113.23$           109.32$           117.25$           112.83$           116.39$           113.68$           56.94$             

Monthly Overage Rate 113.29$           425.12$           449.49$           278.51$           464.53$           517.42$           193.12$           
Total Monthly Rate Per Unit 223.67$           531.93$           550.48$           374.87$           573.73$           621.15$           245.29$           

Usage (1,000 gal) 2,823 12,100 13,318 8,430 15,181 17,696 69,548
Average monthly usage per Unit 67.21 252.08 256.12 156.11 271.09 299.93 111.81



Billing Usage Summary Tables

MONTH
RESIDENTIAL

Number of Customers
Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

RESIDENTIAL MULT. UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

DUPLEX - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

MULTI UNITS USAGE  (Res)
Number of Customers

Number of Units

Jul-06 Aug-06 Sep-06 Oct-06 Nov-06 Dec-06 Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 FY 2007

5,702 5,724 5,716 5,772 5,786 5,803 5,848 5,851 5,894 5,934 5,992 6,052 5,840
5,795 5,896 5,871 5,908 5,922 5,923 5,968 5,971 6,014 6,054 6,112 6,172 5,967

97,580.22$        97,983.16$        98,125.35$        99,517.23$        99,276.65$        99,794.05$        100,127.28$      100,427.56$      101,253.15$      102,042.50$      102,679.65$      103,701.37$      1,202,508.17$   
200,042.46$      130,261.07$      181,585.12$      119,037.68$      83,950.62$        73,226.92$        42,455.40$        66,467.85$        47,073.47$        98,753.75$        75,958.94$        180,444.00$      1,299,257.28$   

(197.67)$            (1,114.69)$         (1,005.05)$         (1,699.37)$         (2,614.21)$         (481.85)$            (552.93)$            (298.28)$            (20,536.15)$       (1,224.73)$         (150.64)$            (662.85)$            (30,538.42)$       
297,425.01$      227,129.54$      278,705.42$      216,855.54$      180,613.06$      172,539.12$      142,029.75$      166,597.13$      127,790.47$      199,571.52$      178,487.95$      283,482.52$      2,471,227.03$   

16.84$             16.62$             16.71$             16.84$             16.76$             16.85$             16.78$             16.82$             16.84$             16.86$             16.80$             16.80$             16.79$             
34.52$             22.09$             30.93$             20.15$             14.18$             12.36$             7.11$               11.13$             7.83$               16.31$             12.43$             29.24$             18.14$             
51.32$             38.52$             47.47$             36.71$             30.50$             29.13$             23.80$             27.90$             21.25$             32.97$             29.20$             45.93$             34.51$             

248,326 108,874 141,391 99,628 75,051 62,104 43,297 56,283 35,023 87,435 69,709 142,434 1,169,555
42.85 18.47 24.08 16.86 12.67 10.49 7.25 9.43 5.82 14.44 11.41 23.08 16.33

32 32 32 32 32 32 32 32 32 32 32 32 32
1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019

16,970.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,815.00$        212,935.00$      
3,574.50$          10,511.25$        8,850.20$          7,099.55$          6,015.50$          2,947.55$          2,671.10$          3,326.30$          2,485.05$          4,712.05$          5,738.55$          7,779.85$          65,711.45$        

-$                   -$                   -$                   -$                   -$                   (134.40)$            -$                   -$                   -$                   -$                   -$                   (77.60)$              (212.00)$            
20,544.50$        28,326.25$        26,665.20$        24,914.55$        23,830.50$        20,628.15$        20,486.10$        21,141.30$        20,300.05$        22,527.05$        23,553.55$        25,517.25$        278,434.45$      

16.65$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.41$             
3.51$               10.32$             8.69$               6.97$               5.90$               2.89$               2.62$               3.26$               2.44$               4.62$               5.63$               7.63$               5.37$               

20.16$             27.80$             26.17$             24.45$             23.39$             20.24$             20.10$             20.75$             19.92$             22.11$             23.11$             25.04$             22.77$             
7,661 10,712 9,251 7,707 6,924 3,269 3,393 4,154 3,049 5,297 6,758 8,269 76,444

7.52 10.51 9.08 7.56 6.79 3.21 3.33 4.08 2.99 5.20 6.63 8.11 6.25

210 230 231 232 236 236 237 240 237 236 235 233
663 684 720 721 725 725 728 731 726 725 725 716

11,133.26$        11,490.82$        12,145.00$        12,162.50$        12,232.50$        12,232.50$        12,240.01$        12,216.46$        12,232.50$        12,198.06$        12,182.34$        132,465.95$      
21,274.30$        21,381.45$        21,063.45$        16,066.43$        14,694.05$        7,790.65$          7,372.68$          6,257.03$          12,477.00$        9,534.35$          21,166.95$        159,078.34$      

-$                   -$                   -$                  (147.00)$           -$                  -$                  (17.50)$             (612.60)$           -$                   (1,391.10)$         -$                  (2,168.20)$        
32,407.56$        32,872.27$        33,208.45$        28,081.93$        26,926.55$        20,023.15$        19,595.19$        17,860.89$        24,709.50$        20,341.31$        33,349.29$        289,376.09$      

16.79$             16.80$             16.87$             16.87$             16.87$             16.87$             16.81$             16.71$             16.85$             16.82$             16.80$             15.42$             
32.09$             31.26$             29.25$             22.28$             20.27$             10.75$             10.13$             8.56$               17.19$             13.15$             29.20$             18.52$             
48.88$             48.06$             46.12$             38.95$             37.14$             27.62$             26.92$             24.43$             34.04$             28.06$             46.00$             33.69$             

21,695 16,534 16,828 16,574 12,997 10,211 5,577 6,119 5,297 10,287 7,687 16,795 146,601
24.94 24.60 23.02 18.03 14.08 7.69 8.41 7.25 14.17 10.60 23.17 17.07

8 7 7 7 7 7 7 7 7 7 7 7 7
30 26 26 26 26 26 26 26 26 26 26 26 26

460.36$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             5,465.36$          
237.75$             242.45$             297.75$             197.10$             176.60$             187.50$             127.60$             96.90$               91.70$               152.70$             131.90$             352.80$             2,292.75$          

-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   
698.11$             697.45$             752.75$             652.10$             631.60$             642.50$             582.60$             551.90$             546.70$             607.70$             586.90$             807.80$             7,758.11$          
15.35$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.30$             
7.93$               9.33$               11.45$             7.58$               6.79$               7.21$               4.91$               3.73$               3.53$               5.87$               5.07$               13.57$             7.26$               

23.27$             26.83$             28.95$             25.08$             24.29$             24.71$             22.41$             21.23$             21.03$             23.37$             22.57$             31.07$             24.55$             
363 237 281 200 180 185 137 107 101 162 143 321 2,417

12.10 9.12 10.81 7.69 6.92 7.12 5.27 4.12 3.88 6.23 5.50 12.35 7.65

21 21 20 20 20 20 20 20 21 20 20 20 20
33 33 32 31 31 31 31 31 31 30 30 30 31

566.75$             577.50$             560.00$             542.50$             542.50$             542.50$             542.50$             542.50$             529.17$             525.00$             525.00$             525.00$             6,520.92$          
347.05$             307.95$             313.42$             588.40$             340.95$             209.45$             267.75$             267.80$             251.10$             306.55$             252.25$             565.45$             4,018.12$          

-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   (18.40)$              -$                   -$                   (18.40)$              
913.80$             885.45$             873.42$             1,130.90$          883.45$             751.95$             810.25$             810.30$             780.27$             813.15$             777.25$             1,090.45$          10,520.64$        
17.17$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.07$             17.50$             17.50$             17.50$             17.44$             
10.52$             9.33$               9.79$               18.98$             11.00$             6.76$               8.64$               8.64$               8.10$               10.22$             8.41$               18.85$             10.74$             
27.69$             26.83$             27.29$             36.48$             28.50$             24.26$             26.14$             26.14$             25.17$             27.11$             25.91$             36.35$             28.13$             

476 303 306 481 324 208 258 261 236 273 240 475 3,841
14.42 9.18 9.56 15.52 10.45 6.71 8.32 8.42 7.61 9.10 8.00 15.83 10.27

7 7 6 6 6 6 6 6 6 6 6 6 6
643 643 642 642 642 642 642 642 642 642 642 642 642Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

HYDRANT METER USERS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

643 643 642 642 642 642 642 642 642 642 642 642 642
-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

7,412.00$          9,630.50$          5,696.10$          3,652.30$          2,263.60$          685.40$             492.60$             849.60$             954.90$             3,965.30$          2,993.70$          4,002.80$          42,598.80$        
-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

7,412.00$          9,630.50$          5,696.10$          3,652.30$          2,263.60$          685.40$             492.60$             849.60$             954.90$             3,965.30$          2,993.70$          4,002.80$          42,598.80$        
-$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 

11.53$             14.98$             8.87$               5.69$               3.53$               1.07$               0.77$               1.32$               1.49$               6.18$               4.66$               6.23$               5.53$               
11.53$             14.98$             8.87$               5.69$               3.53$               1.07$               0.77$               1.32$               1.49$               6.18$               4.66$               6.23$               5.53$               
6,886 8,159 5,579 3,756 2,427 757 542 936 1,058 4,091 3,158 4,019 41,368
10.71 12.69 8.69 5.85 3.78 1.18 0.84 1.46 1.65 6.37 4.92 6.26 5.37

60 64 63 67 65 66 65 60 58 60 64 68 63
60 64 63 67 65 66 65 60 58 60 64 68 63

6,745.97$          7,470.98$          7,425.50$          7,738.07$          7,564.00$          7,618.06$          7,130.52$          8,555.23$          8,401.85$          8,690.00$          9,189.70$          9,290.70$          95,820.58$        
27,264.60$        29,336.87$        33,098.40$        13,119.65$        8,045.40$          5,445.43$          2,453.10$          11,104.16$        12,041.65$        13,764.00$        15,288.92$        9,960.70$          180,922.88$      

(120.00)$            -$                   -$                   (120.00)$            -$                   (454.20)$            (180.00)$            (3.87)$                (2,623.20)$         (60.00)$              (1,084.25)$         -$                   (4,645.52)$         
33,890.57$        36,807.85$        40,523.90$        20,737.72$        15,609.40$        12,609.29$        9,403.62$          19,655.52$        17,820.30$        22,394.00$        23,394.37$        19,251.40$        272,097.94$      

112.43$           116.73$           117.87$           115.49$           116.37$           115.43$           109.70$           142.59$           144.86$           144.83$           143.59$           136.63$           126.08$           
454.41$           458.39$           525.37$           195.82$           123.78$           82.51$             37.74$             185.07$           207.61$           229.40$           238.89$           146.48$           238.06$           
564.84$           575.12$           643.24$           309.52$           240.14$           191.05$           144.67$           327.59$           307.25$           373.23$           365.54$           283.11$           358.02$           
16,051 17,216 19,527 7,952 4,782 3,292 1,475 6,063 7,461 7,440 8,832 5,544 105,635
267.52 269.00 309.95 118.69 73.57 49.88 22.69 101.05 128.64 124.00 138.00 81.53 138.99



Billing Usage Summary Tables

MONTH
RESIDENTIAL

Number of Customers
Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

RESIDENTIAL MULT. UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

DUPLEX - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

MULTI UNITS USAGE  (Res)
Number of Customers

Number of Units

Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07 Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 FY 2008

6,065 6,141 6,130 6,174 6,207 6,183 6,185 6,166 6,232 6,263 6,238 6,232 6,185
6,185 6,261 6,250 6,294 6,334 6,310 6,312 6,293 6,375 6,400 6,375 6,369 6,313

104,197.88$      105,323.04$      105,629.70$      106,046.23$      106,170.74$      106,374.26$      106,450.28$      106,238.39$      106,903.92$      106,944.04$      107,184.76$      107,306.11$      1,274,769.35$   
182,066.93$      161,085.65$      192,020.67$      124,897.91$      103,950.42$      91,621.96$        36,889.99$        41,919.67$        39,619.62$        67,914.44$        131,410.32$      115,002.63$      1,288,400.21$   

(972.72)$            (595.34)$            (2,404.52)$         (845.58)$            (19,410.42)$       (2,259.00)$         (18,823.94)$       (97.35)$              (247.11)$            (2,416.16)$         61.71$               (295.05)$            (48,305.48)$       
285,292.09$      265,813.35$      295,245.85$      230,098.56$      190,710.74$      195,737.22$      124,516.33$      148,060.71$      146,276.43$      172,442.32$      238,656.79$      222,013.69$      2,514,864.08$   

16.85$             16.82$             16.90$             16.85$             16.76$             16.86$             16.86$             16.88$             16.77$             16.71$             16.81$             16.85$             16.83$             
29.44$             25.73$             30.72$             19.84$             16.41$             14.52$             5.84$               6.66$               6.21$               10.61$             20.61$             18.06$             17.01$             
46.13$             42.46$             47.24$             36.56$             30.11$             31.02$             19.73$             23.53$             22.95$             26.94$             37.44$             34.86$             33.20$             

142,911 127,662 149,094 104,972 80,319 76,694 27,510 41,873 39,349 63,067 111,173 98,770 1,063,394
23.11 20.39 23.86 16.68 12.68 12.15 4.36 6.65 6.17 9.85 17.44 15.51 14.04

32 32 32 32 31 31 31 30 30 30 30 30 31
1,019 1,019 1,019 1,019 1,018 1,018 1,018 1,017 1,017 1,017 1,017 1,017 1,018

17,815.00$        17,815.00$        17,815.00$        17,815.00$        17,797.50$        17,797.50$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        213,535.00$      
9,427.45$          9,041.95$          12,225.75$        7,468.60$          6,625.40$          4,239.00$          2,076.60$          3,086.90$          2,725.40$          3,696.00$          5,064.95$          5,537.75$          71,215.75$        

-$                   -$                   -$                   -$                   -$                   (1,133.80)$         (75.10)$              -$                   -$                   -$                   -$                   -$                   (1,208.90)$         
27,242.45$        26,856.95$        30,040.75$        25,283.60$        24,422.90$        20,902.70$        19,781.50$        20,866.90$        20,505.40$        21,476.00$        22,844.95$        23,317.75$        283,541.85$      

17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.47$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             
9.25$               8.87$               12.00$             7.33$               6.51$               4.16$               2.04$               3.04$               2.68$               3.63$               4.98$               5.45$               5.83$               

26.73$             26.36$             29.48$             24.81$             23.99$             20.53$             19.43$             20.52$             20.16$             21.12$             22.46$             22.93$             23.21$             
9,632 9,455 12,139 7,927 7,370 3,934 2,757 4,028 3,715 4,502 5,946 6,145 77,550

9.45 9.28 11.91 7.78 7.24 3.86 2.71 3.96 3.65 4.43 5.85 6.04 6.35

236 235 235 235 237 239 240 241 243 259 261 262 244
725 723 723 723 730 732 740 741 743 765 769 768 740

12,169.95$        12,163.63$        12,178.35$        12,145.00$        12,297.83$        12,302.83$        12,461.69$        12,475.69$        12,512.50$        12,915.00$        12,893.55$        12,985.00$        149,501.02$      
31,456.10$        32,237.85$        31,759.98$        21,865.45$        15,797.45$        12,401.15$        8,671.01$          7,431.05$          6,729.00$          10,319.70$        19,015.41$        24,521.75$        222,205.90$      

(365.90)$            (35.20)$              (890.50)$            (3,541.25)$        -$                  (25.10)$             (38.00)$             (53.70)$             -$                  (127.45)$            (905.75)$            -$                  (5,982.85)$        
43,260.15$        44,366.28$        43,047.83$        30,469.20$        28,095.28$        24,678.88$        21,094.70$        19,853.04$        19,241.50$        23,107.25$        31,003.21$        37,506.75$        365,724.07$      

16.79$             16.82$             16.84$             16.80$             16.85$             16.81$             16.84$             16.84$             16.84$             16.88$             16.77$             16.91$             16.83$             
43.39$             44.59$             43.93$             30.24$             21.64$             16.94$             11.72$             10.03$             9.06$               13.49$             24.73$             31.93$             25.02$             
59.67$             61.36$             59.54$             42.14$             38.49$             33.71$             28.51$             26.79$             25.90$             30.21$             40.32$             48.84$             41.18$             

22,412 23,134 22,636 14,616 12,851 10,023 6,158 5,934 5,314 8,273 14,477 18,367 164,195
30.91 32.00 31.31 20.22 17.60 13.69 8.32 8.01 7.15 10.81 18.83 23.92 18.49

8 8 8 8 8 8 7 7 7 7 7 7 8
27 27 27 27 27 27 26 26 26 26 26 26 27

455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             5,460.00$          
408.40$             357.00$             342.35$             214.40$             196.40$             127.50$             109.30$             127.70$             96.80$               119.70$             173.10$             130.00$             2,402.65$          

-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   
863.40$             812.00$             797.35$             669.40$             651.40$             582.60$             564.30$             582.70$             551.80$             574.70$             628.10$             585.00$             7,862.75$          
16.85$             16.85$             16.85$             16.85$             16.85$             16.85$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.17$             
15.13$             13.22$             12.68$             7.94$               7.27$               4.72$               4.20$               4.91$               3.72$               4.60$               6.66$               5.00$               7.56$               
31.98$             30.07$             29.53$             24.79$             24.13$             21.58$             21.70$             22.41$             21.22$             22.10$             24.16$             22.50$             24.73$             

355 320 324 209 206 140 119 136 105 127 185 138 2,364
13.15 11.85 12.00 7.74 7.63 5.19 4.58 5.23 4.04 4.88 7.12 5.31 7.43

20 20 19 19 19 19 19 19 19 19 19 19 19
30 30 27 27 27 27 27 27 27 27 27 27 28

525.00$             476.89$             472.50$             472.50$             472.50$             472.50$             472.50$             472.50$             472.50$             472.50$             472.50$             472.50$             5,726.89$          
475.15$             402.50$             482.85$             270.25$             357.30$             262.70$             207.50$             235.85$             184.30$             245.75$             405.75$             283.50$             3,813.40$          

-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   
1,000.15$          879.39$             955.35$             742.75$             829.80$             735.20$             680.00$             708.35$             656.80$             718.25$             878.25$             756.00$             9,540.29$          

17.50$             15.90$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.35$             
15.84$             13.42$             17.88$             10.01$             13.23$             9.73$               7.69$               8.74$               6.83$               9.10$               15.03$             10.50$             11.56$             
33.34$             29.31$             35.38$             27.51$             30.73$             27.23$             25.19$             26.24$             24.33$             26.60$             32.53$             28.00$             28.91$             

423 369 430 262 321 261 211 237 190 245 377 278 3,604
14.10 12.30 15.93 9.70 11.89 9.67 7.81 8.78 7.04 9.07 13.96 10.30 10.92

6 6 6 6 6 6 6 6 6 6 6 6 6
642 642 642 642 642 642 642 642 642 642 642 642 642Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

HYDRANT METER USERS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

642 642 642 642 642 642 642 642 642 642 642 642 642
-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

4,526.80$          6,087.40$          5,853.50$          2,611.30$          2,440.30$          1,419.10$          383.00$             738.90$             756.50$             1,432.60$          2,534.50$          4,313.50$          33,097.40$        
-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

4,526.80$          6,087.40$          5,853.50$          2,611.30$          2,440.30$          1,419.10$          383.00$             738.90$             756.50$             1,432.60$          2,534.50$          4,313.50$          33,097.40$        
-$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 

7.05$               9.48$               9.12$               4.07$               3.80$               2.21$               0.60$               1.15$               1.18$               2.23$               3.95$               6.72$               4.30$               
7.05$               9.48$               9.12$               4.07$               3.80$               2.21$               0.60$               1.15$               1.18$               2.23$               3.95$               6.72$               4.30$               

4,535 6,029 5,769 2,791 2,640 1,556 423 801 819 1,584 2,678 4,504 34,129
7.06 9.39 8.99 4.35 4.11 2.42 0.66 1.25 1.28 2.47 4.17 7.02 4.43

64 60 61 57 55 55 51 49 46 46 44 48 53
64 60 61 57 55 55 51 49 46 46 44 48 53

9,234.82$          8,808.30$          8,584.17$          8,265.51$          7,898.50$          8,010.19$          7,392.12$          6,965.06$          6,701.61$          6,574.80$          6,407.73$          6,706.32$          91,549.13$        
18,072.22$        14,393.00$        10,062.15$        15,429.63$        5,326.15$          2,792.86$          7,253.85$          4,199.50$          1,718.65$          4,213.60$          6,609.34$          1,909.79$          91,980.74$        

-$                   -$                   (241.65)$            (318.20)$            -$                   -$                   -$                   (6,610.05)$         -$                   -$                   -$                   -$                   (7,169.90)$         
27,307.04$        23,201.30$        18,404.67$        23,376.94$        13,224.65$        10,803.05$        14,645.97$        4,554.51$          8,420.26$          10,788.40$        13,017.07$        8,616.11$          176,359.97$      

144.29$           146.81$           140.72$           145.01$           143.61$           145.64$           144.94$           142.14$           145.69$           142.93$           145.63$           139.72$           143.95$           
282.38$           239.88$           164.95$           270.70$           96.84$             50.78$             142.23$           85.70$             37.36$             91.60$             150.21$           39.79$             144.62$           
426.67$           386.69$           301.72$           410.12$           240.45$           196.42$           287.18$           92.95$             183.05$           234.53$           295.84$           179.50$           277.30$           

9,846 7,781 5,454 8,300 2,889 1,573 3,983 1,293 929 2,364 3,623 1,003 49,038
153.84 129.68 89.41 145.61 52.53 28.60 78.10 26.39 20.20 51.39 82.34 20.90 77.10



Billing Usage Summary Tables

MONTH
RESIDENTIAL

Number of Customers
Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

RESIDENTIAL MULT. UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

DUPLEX - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

MULTI UNITS USAGE  (Res)
Number of Customers

Number of Units

Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 FY 2009

6,238 6,250 6,291 6,297 6,292 6,313 6,267 6,267 6,315 6,333 6,352 6,380 6,300
6,375 6,387 6,428 6,418 6,429 6,450 6,390 6,404 6,452 6,470 6,488 6,512 6,434

107,649.89$      107,810.28$      108,294.47$      108,235.87$      108,703.98$      108,509.68$      107,947.18$      108,298.84$      108,570.97$      109,162.71$      109,274.05$      109,838.09$      1,302,296.01$   
197,613.41$      170,026.42$      166,935.53$      137,415.72$      116,764.73$      53,914.42$        48,269.97$        34,891.60$        35,437.79$        78,445.97$        112,961.57$      143,111.12$      1,295,788.25$   

(264.15)$            (1,151.14)$         (869.04)$            (2,387.37)$         (742.10)$            (6,276.35)$         (1,089.93)$         (787.51)$            (953.33)$            (99.95)$              (1,988.84)$         93.84$               (16,515.87)$       
304,999.15$      276,685.56$      274,360.96$      243,264.22$      224,726.61$      156,147.75$      155,127.22$      142,402.93$      143,055.43$      187,508.73$      220,246.78$      253,043.05$      2,581,568.39$   

16.89$             16.88$             16.85$             16.86$             16.91$             16.82$             16.89$             16.91$             16.83$             16.87$             16.84$             16.87$             16.87$             
31.00$             26.62$             25.97$             21.41$             18.16$             8.36$               7.55$               5.45$               5.49$               12.12$             17.41$             21.98$             16.78$             
47.84$             43.32$             42.68$             37.90$             34.96$             24.21$             24.28$             22.24$             22.17$             28.98$             33.95$             38.86$             33.44$             

154,239 135,472 134,227 115,801 99,561 49,225 47,188 35,118 35,982 73,034 98,792 119,684 1,098,323
24.19 21.21 20.88 18.04 15.49 7.63 7.38 5.48 5.58 11.29 15.23 18.38 14.23

30 30 30 30 30 30 30 30 30 46 48 47 34
1,017 1,017 1,017 1,017 1,017 1,017 1,017 1,017 1,017 1,039 1,042 1,041 1,023

17,780.00$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        17,780.00$        18,165.00$        18,204.06$        18,200.00$        214,589.06$      
5,676.50$          12,909.85$        6,464.65$          6,150.70$          4,397.05$          3,098.75$          3,001.60$          2,728.80$          2,550.90$          3,877.10$          4,374.50$          5,574.80$          60,805.20$        

-$                   -$                   (5,280.35)$         -$                   -$                   -$                   -$                   -$                   -$                   -$                   (173.60)$            -$                   (5,453.95)$         
23,456.50$        30,689.85$        18,964.30$        23,930.70$        22,177.05$        20,878.75$        20,781.60$        20,508.80$        20,330.90$        22,042.10$        22,404.96$        23,774.80$        269,940.31$      

17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.48$             17.47$             17.48$             17.48$             
5.58$               12.69$             6.36$               6.05$               4.32$               3.05$               2.95$               2.68$               2.51$               3.73$               4.20$               5.36$               4.95$               

23.06$             30.18$             18.65$             23.53$             21.81$             20.53$             20.43$             20.17$             19.99$             21.21$             21.50$             22.84$             21.99$             
6,297 11,272 4,084 6,826 5,115 3,774 3,854 3,655 3,597 4,510 5,035 6,256 64,275

6.19 11.08 4.02 6.71 5.03 3.71 3.79 3.59 3.54 4.34 4.83 6.01 5.24

265 265 263 264 263 262 266 272 273 275 275 276 268
773 771 769 770 769 766 772 776 777 777 778 779 773

13,020.22$        12,998.99$        12,970.79$        12,985.00$        12,950.00$        12,950.00$        12,976.53$        13,048.34$        13,053.52$        13,052.50$        13,135.06$        13,139.58$        156,280.53$      
45,593.80$        44,884.05$        36,791.95$        33,171.35$        21,024.65$        11,588.20$        11,140.37$        7,473.55$          5,552.00$          14,587.73$        19,321.95$        30,412.85$        281,542.45$      

-$                   -$                   (220.75)$            (1,337.05)$        (321.15)$           (31.20)$             (4.50)$               (39.40)$             (448.35)$           -$                   -$                   -$                  (2,402.40)$        
58,614.02$        57,883.04$        49,541.99$        44,819.30$        33,653.50$        24,507.00$        24,112.40$        20,482.49$        18,157.17$        27,640.23$        32,457.01$        43,552.43$        435,420.58$      

16.84$             16.86$             16.87$             16.86$             16.84$             16.91$             16.81$             16.81$             16.80$             16.80$             16.88$             16.87$             16.85$             
58.98$             58.22$             47.84$             43.08$             27.34$             15.13$             14.43$             9.63$               7.15$               18.77$             24.84$             39.04$             30.35$             
75.83$             75.08$             64.42$             58.21$             43.76$             31.99$             31.23$             26.39$             23.37$             35.57$             41.72$             55.91$             46.94$             

29,816 30,065 24,908 23,321 15,612 8,970 8,040 5,291 3,967 10,897 14,370 21,353 196,610
38.57 38.99 32.39 30.29 20.30 11.71 10.41 6.82 5.11 14.02 18.47 27.41 21.19

7 7 7 7 7 7 7 7 7 7 7 7 7
26 26 26 26 26 26 26 26 26 26 26 26 26

455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             455.00$             5,460.00$          
208.20$             231.30$             172.50$             194.50$             189.10$             151.80$             144.20$             123.90$             110.40$             120.00$             142.50$             171.00$             1,959.40$          

-$                   -$                   -$                   -$                   -$                   -$                   -$                   (31.80)$              -$                   -$                   -$                   -$                   (31.80)$              
663.20$             686.30$             627.50$             649.50$             644.10$             606.80$             599.20$             547.10$             565.40$             575.00$             597.50$             626.00$             7,387.60$          
17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             17.50$             
8.01$               8.90$               6.63$               7.48$               7.27$               5.84$               5.55$               4.77$               4.25$               4.62$               5.48$               6.58$               6.28$               

25.51$             26.40$             24.13$             24.98$             24.77$             23.34$             23.05$             21.04$             21.75$             22.12$             22.98$             24.08$             23.68$             
216 236 183 200 197 155 150 104 118 126 146 174 2,005

8.31 9.08 7.04 7.69 7.58 5.96 5.77 4.00 4.54 4.85 5.62 6.69 6.43

18 19 18 17 17 17 17 17 17 1 16
26 28 26 24 24 24 24 24 24 1 23

455.00$             459.73$             425.83$             420.00$             420.00$             420.00$             420.00$             420.00$             410.68$             10.50$               3,861.74$          
388.60$             319.20$             285.60$             268.40$             235.10$             122.30$             168.40$             133.50$             97.40$               -$                   2,018.50$          

-$                   -$                   -$                   -$                   -$                   -$                   -$                   (0.90)$                -$                   -$                   (0.90)$                
843.60$             778.93$             711.43$             688.40$             655.10$             542.30$             588.40$             552.60$             508.08$             10.50$               5,879.34$          
17.50$             16.42$             16.38$             17.50$             17.50$             17.50$             17.50$             17.50$             17.11$             10.50$             14.30$             
14.95$             11.40$             10.98$             11.18$             9.80$               5.10$               7.02$               5.56$               4.06$               -$                 7.48$               
32.45$             27.82$             27.36$             28.68$             27.30$             22.60$             24.52$             23.03$             21.17$             10.50$             21.78$             

342 280 260 254 235 130 173 139 114 0 1,927
13.15 10.00 10.00 10.58 9.79 5.42 7.21 5.79 4.75 0.00 7.14

6 6 6 6 6 6 6 6 6 6 6 6 6
642 642 642 642 642 642 642 642 642 642 642 642 642Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

HYDRANT METER USERS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

642 642 642 642 642 642 642 642 642 642 642 642 642
-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

4,526.30$          6,633.10$          5,005.40$          4,898.20$          3,124.20$          1,013.30$          759.10$             887.70$             576.30$             1,764.10$          2,828.00$          3,591.60$          35,607.30$        
-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

4,526.30$          6,633.10$          5,005.40$          4,898.20$          3,124.20$          1,013.30$          759.10$             887.70$             576.30$             1,764.10$          2,828.00$          3,591.60$          35,607.30$        
-$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 

7.05$               10.33$             7.80$               7.63$               4.87$               1.58$               1.18$               1.38$               0.90$               2.75$               4.40$               5.59$               4.62$               
7.05$               10.33$             7.80$               7.63$               4.87$               1.58$               1.18$               1.38$               0.90$               2.75$               4.40$               5.59$               4.62$               

5,206 6,583 5,133 5,030 3,299 1,124 833 981 636 1,943 3,052 3,810 37,630
8.11 10.25 8.00 7.83 5.14 1.75 1.30 1.53 0.99 3.03 4.75 5.93 4.88

46 44 43 37 29 26 22 17 20 20 20 22 29
46 44 43 37 29 26 22 17 20 20 20 22 29

6,714.56$          6,366.17$          6,093.50$          4,918.98$          3,647.20$          3,608.68$          2,680.65$          2,550.00$          2,600.80$          2,711.10$          2,908.06$          3,100.00$          47,899.70$        
5,206.04$          5,723.90$          3,738.75$          1,877.17$          1,542.90$          906.50$             188.70$             199.80$             1,245.05$          490.55$             1,242.20$          6,224.25$          28,585.81$        

-$                   (333.15)$            (1,888.85)$         -$                   (46.97)$              -$                   -$                   -$                   -$                   -$                   -$                   135.00$             (2,133.97)$         
11,920.60$        11,756.92$        7,943.40$          6,796.15$          5,143.13$          4,515.18$          2,869.35$          2,749.80$          3,845.85$          3,201.65$          4,150.26$          9,459.25$          74,351.54$        

145.97$           144.69$           141.71$           132.95$           125.77$           138.80$           121.85$           150.00$           130.04$           135.56$           145.40$           140.91$           138.44$           
113.17$           130.09$           86.95$             50.73$             53.20$             34.87$             8.58$               11.75$             62.25$             24.53$             62.11$             282.92$           82.62$             
259.14$           267.20$           184.73$           183.68$           177.35$           173.66$           130.43$           161.75$           192.29$           160.08$           207.51$           429.97$           214.89$           

2,910 3,036 2,529 1,215 834 547 102 108 724 309 695 3,405 16,414
63.26 69.00 58.81 32.84 28.76 21.04 4.64 6.35 36.20 15.45 34.75 154.77 47.44



Billing Usage Summary Tables

MONTH
RESIDENTIAL

Number of Customers
Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

RESIDENTIAL MULT. UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

COMMERCIAL - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

DUPLEX - MULTIPLE UNITS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

MULTI UNITS USAGE  (Res)
Number of Customers

Number of Units

FY 2006 FY 2007 FY 2008 FY 2009

5,444 5,840 6,185 6,300
5,505 5,967 6,313 6,434

889,972.36$      1,202,508.17$   1,274,769.35$   1,302,296.01$   
929,016.48$      1,299,257.28$   1,288,400.21$   1,295,788.25$   

(5,207.62)$         (30,538.42)$       (48,305.48)$       (16,515.87)$       
1,806,148.54$   2,471,227.03$   2,514,864.08$   2,581,568.39$   

13.47$             16.79$             16.83$             16.87$             
14.06$             18.14$             17.01$             16.78$             
27.34$             34.51$             33.20$             33.44$             

912,927 1,169,555 1,063,394 1,098,323
13.82 16.33 14.04 14.23

32 32 31 34
1,023 1,019 1,018 1,023

171,492.06$      212,935.00$      213,535.00$      214,589.06$      
62,653.35$        65,711.45$        71,215.75$        60,805.20$        

(196.50)$            (212.00)$            (1,208.90)$         (5,453.95)$         
233,948.91$      278,434.45$      283,541.85$      269,940.31$      

13.98$             17.41$             17.48$             17.48$             
5.11$               5.37$               5.83$               4.95$               

19.07$             22.77$             23.21$             21.99$             
78,846 76,444 77,550 64,275

6.43 6.25 6.35 5.24

209 233 244 268
662 716 740 773

70,865.25$        132,465.95$      149,501.02$      156,280.53$      
92,740.17$        159,078.34$      222,205.90$      281,542.45$      

(16,560.25)$       (2,168.20)$         (5,982.85)$         (2,402.40)$        
152,228.01$      289,376.09$      365,724.07$      435,420.58$      

8.92$               15.42$             16.83$             16.85$             
11.67$             18.52$             25.02$             30.35$             
19.16$             33.69$             41.18$             46.94$             

126,407.00$    146,601 164,195 196,610
15.91 17.07 18.49 21.19

7 7 8 7
26 26 27 26

4,135.00$          5,465.36$          5,460.00$          5,460.00$          
3,923.45$          2,292.75$          2,402.65$          1,959.40$          
(461.85)$            -$                   -$                   (31.80)$              

7,596.60$          7,758.11$          7,862.75$          7,387.60$          
13.43$             17.30$             17.17$             17.50$             
12.74$             7.26$               7.56$               6.28$               
24.66$             24.55$             24.73$             23.68$             
3,756 2,417 2,364 2,005
12.19 7.65 7.43 6.43

21 20 19 16
33 31 28 23

5,398.60$          6,520.92$          5,726.89$          3,861.74$          
3,815.18$          4,018.12$          3,813.40$          2,018.50$          
(124.55)$            (18.40)$              -$                   (0.90)$                

9,089.23$          10,520.64$        9,540.29$          5,879.34$          
13.74$             17.44$             17.35$             14.30$             
9.71$               10.74$             11.56$             7.48$               

23.13$             28.13$             28.91$             21.78$             
4,213 3,841 3,604 1,927
10.72 10.27 10.92 7.14

6 6 6 6
642 642 642 642Number of Units

Base Amount
Excess Amount

Adjustments
Total Amount

Monthly Base Rate
Monthly Overage Rate

Total Monthly Rate Per Unit
Usage (1,000 gal)

Average monthly usage per Unit

HYDRANT METER USERS
Number of Customers

Number of Units
Base Amount

Excess Amount
Adjustments

Total Amount
Monthly Base Rate

Monthly Overage Rate
Total Monthly Rate Per Unit

Usage (1,000 gal)
Average monthly usage per Unit

642 642 642 642
-$                   -$                   -$                   -$                   

7,932.55$          42,598.80$        33,097.40$        35,607.30$        
-$                   -$                   -$                   -$                   

7,932.55$          42,598.80$        33,097.40$        35,607.30$        
-$                 -$                 -$                 -$                 

1.03$               5.53$               4.30$               4.62$               
1.03$               5.53$               4.30$               4.62$               

9,818 41,368 34,129 37,630
1.27 5.37 4.43 4.88

52 63 53 29
52 63 53 29

35,417.42$        95,820.58$        91,549.13$        47,899.70$        
120,118.24$      180,922.88$      91,980.74$        28,585.81$        

(2,963.93)$         (4,645.52)$         (7,169.90)$         (2,133.97)$         
152,571.73$      272,097.94$      176,359.97$      74,351.54$        

56.94$             126.08$           143.95$           138.44$           
193.12$           238.06$           144.62$           82.62$             
245.29$           358.02$           277.30$           214.89$           
69,548 105,635 49,038 16,414
111.81 138.99 77.10 47.44



RESIDENTIAL (Fiscal Year) FY 2006 FY 2007 FY 2008 FY 2009
Number of Customers 5,503 5,898 6,241 6,356

Number of Units 7,203 7,660 8,001 8,121
Base/Minimum Amount 1,066,863$  1,421,964$ 1,494,031$ 1,520,747$  

Average Monthly Base Rate ($) 12.34$         15.47$        15.56$         15.61$        
Excess Amount 1,003,418$  1,411,586$ 1,396,527$ 1,394,219$  

Average Monthly Overage Amount ($) 11.61$         15.36$        14.55$         14.31$        

Total Amount 2,057,119$  2,802,781$ 2,841,044$ 2,892,995$  
Average Tot. Monthly Rate Per Unit ($) 23.80$         30.49$        29.59$         29.69$        

Usage 1,005,804   1,291,208  1,178,677  1,202,155    
Average Cost Per 1,000 Gallons 2.05$           2.17$          2.41$           2.41$          

Average Monthly Usage Per Unit (1,000 Gal) 11.6            14.0           12.3            12.3            
COMMERCIAL (Fiscal Year) FY 2006 FY 2007 FY 2008 FY 2009

Number of Customers 267 303 304 304
Number of Units 740 805 820 828

Base/Minimum Amount 110,418$     233,752$    246,510$     209,640$     
Average Monthly Base Rate ($) 12.43$         24.20$        25.05$         21.10$        

Excess Amount 216,782$     342,294$    316,589$     312,088$     
Average Monthly Overage Amount ($) 24.41$         35.43$        32.17$         31.41$        

Total Amount 312,396$     569,232$    549,947$     517,160$     
Average Tot. Monthly Rate Per Unit ($) 35.18$         58.93$        55.89$         52.05$        

Usage* 199,711      254,653     215,597      215,029       
Average Cost Per 1,000 Gallons 1.56$           2.24$          2.55$           2.41$          

Average Monthly Usage Per Unit (1,000 Gal) 22.5            26.4           21.9            21.6            
No. of Commercial ERU's 1,430          1,511         1,463          1,453          

Total Usage (1,000 gallons) 1,205,515   1,545,861  1,394,274  1,417,184    
Average Daily Usage Per ERU (gal/day) 383             462            404             406             
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WASHINGTON CITY 
CULINARY WATER RIGHT REQUIREMENT

2. Culinary Water Right Data:

 A. Flow
W.R. # Source AcFt. cfs gpm

81-666 Underground Water, Well 151.4               0.21 93.9
81-1087 Underground Water, Well 535.7               0.74 332.1
a23880 (81-1610, 81-431Underground Water, Well 213.0               0.29 132.0
81-1674 Underground Water, Well 724.0               1.00 448.8
81-1719 Underground Water, Well 434.4               0.60 269.3
81-1747 Underground Water, Well 11.8                 0.02 7.3
81-2412 Underground Water, Well 1,737.5            2.40 1,077.1

Sub-total Wells = 3,807.8            5.26                  2,360.5          
*Sand Hollow Well Field Water (Washington County WCD) 500                  0.69 310.0
*Quail Creek Water (Washington County WCD) 1,400               1.93 867.9

Grand Total = 5,708               7.88                  3,538.4          

 B.
425 gpd/ERU (Total Indoor/Outdoor)

 C. Current & Projected Required Water Right (2010-2050):

Average Water Right Req. Based on INDOOR & OUTDOOR Water Use Year 2010 Year 2030 Year 2050
Existing ERU's 9,861 24,938 59,556 ERU's
Average Water Use (Indoor + Outdoor) 425 425 425 gpd/ERU
Required Water Right (Indoor + Outdoor) 2,910 7,360 17,577 gpm

4,695 11,873 28,354 Ac-Ft
Culinary System Water Right Surplus/(Deficit) 628 (3,822) (14,039) gpm

1,013 (6,165) (22,646) Ac-Ft
Number of ERU's that can be added 2,127 - - ERU's

** Washington City has 2,000 acre-feet of water reserved at Quail Creek Reservoir each year.  Of those 2,000 acre-feet, Coral Canyon uses approximately 600 acre-
feet to water its golf course.  The remaining reserve of 1,400 acre-feet is available for the City’s use. 

*"Perpetual annual allotment" of water purchased from Washington County Water Conservancy District for an annual fee.

Average Water Use Using Washington City's Historic Average 
Consumption

P:\Washington City\Wtr\03455-Culinary Water Master Plan Update 2009\Admin & Eng\Design\Washington 5-POINT - Final (8.19.10)



WASHINGTON CITY 
CULINARY WATER RIGHT REQUIREMENT

Water Right Data Water Right Req. Based on Total Water Use Water Right Req. Based on Indoor Water Use

Year No. ERU's

Existing 
Capacity 

(gpm)

*Projected 
Capacity 

(gpm)

Avg. Total Use-
Projected Req. 

(gpm)

Existing 
Capacity 

(AcFt)
Projected 

Req. (AcFt)

*Projected 
Capacity 

(gpm)

Avg. Indoor 
Use- Projected 

Req. (gpm)

Existing 
Capacity 

(AcFt)
Projected 

Req. (AcFt)
2006 8,633 3,538 2,548               5,707.8          4,110              1,565                5,707.8          2,524              
2007 9,171 3,538 2,707               5,707.8          4,366              1,662                5,707.8          2,681              
2008 9,464 3,538 2,793               5,707.8          4,506              1,715                5,707.8          2,767              
2009 9,574 3,538 3,538               2,826               5,707.8          4,558              3,538               1,735                5,707.8          2,799              
2010 9,861 3,538 3,623               2,910               5,707.8          4,695              3,586               1,787                5,707.8          2,883              
2011 10,157 3,538 3,710               2,998               5,707.8          4,836              3,634               1,841                5,707.8          2,970              
2012 10,462 3,538 3,800               3,088               5,707.8          4,981              3,684               1,896                5,707.8          3,059              
2013 10,880 3,538 3,924               3,211               5,707.8          5,180              3,753               1,972                5,707.8          3,181              
2014 11,424 3,538 4,084               3,372               5,707.8          5,439              3,843               2,071                5,707.8          3,340              
2015 11,995 3,538 4,253               3,540               5,707.8          5,711              3,937               2,174                5,707.8          3,507              
2016 12,595 3,538 4,430               3,717               5,707.8          5,997              4,036               2,283                5,707.8          3,683              
2017 13,225 3,538 4,616               3,903               5,707.8          6,296              4,139               2,397                5,707.8          3,867              
2018 13,886 3,538 4,811               4,098               5,707.8          6,611              4,248               2,517                5,707.8          4,060              
2019 14,581 3,538 5,016               4,303               5,707.8          6,942              4,362               2,643                5,707.8          4,263              
2020 15,310 3,538 5,231               4,518               5,707.8          7,289              4,482               2,775                5,707.8          4,476              
2021 16,075 3,538 5,457               4,744               5,707.8          7,653              4,608               2,914                5,707.8          4,700              
2022 16,879 3,538 5,694               4,982               5,707.8          8,036              4,741               3,059                5,707.8          4,935              
2023 17,723 3,538 5,943               5,231               5,707.8          8,438              4,880               3,212                5,707.8          5,182              
2024 18,609 3,538 6,205               5,492               5,707.8          8,860              5,025               3,373                5,707.8          5,441              
2025 19,539 3,538 6,480               5,767               5,707.8          9,303              5,178               3,542                5,707.8          5,713              
2026 20,516 3,538 6,768               6,055               5,707.8          9,768              5,339               3,719                5,707.8          5,999              
2027 21,542 3,538 7,071               6,358               5,707.8          10,256            5,508               3,905                5,707.8          6,298              
2028 22,619 3,538 7,389               6,676               5,707.8          10,769            5,685               4,100                5,707.8          6,613              
2029 23,750 3,538 7,722               7,010               5,707.8          11,307            5,872               4,305                5,707.8          6,944              
2030 24,938 3,538 8,073               7,360               5,707.8          11,873            6,067               4,520                5,707.8          7,291              
2031 26,185 3,538 8,441               7,728               5,707.8          12,466            6,272               4,746                5,707.8          7,656              
2032 27,494 3,538 8,827               8,114               5,707.8          13,090            6,488               4,983                5,707.8          8,039              
2033 28,869 3,538 9,233               8,520               5,707.8          13,744            6,714               5,232                5,707.8          8,441              
2034 30,312 3,538 9,659               8,946               5,707.8          14,431            6,951               5,494                5,707.8          8,863              
2035 31,828 3,538 10,106             9,394               5,707.8          15,153            7,201               5,769                5,707.8          9,306              
2036 33,419 3,538 10,576             9,863               5,707.8          15,911            7,463               6,057                5,707.8          9,771              
2037 35,090 3,538 11,069             10,356             5,707.8          16,706            7,738               6,360                5,707.8          10,259            
2038 36,844 3,538 11,587             10,874             5,707.8          17,541            8,027               6,678                5,707.8          10,772            
2039 38,687 3,538 12,131             11,418             5,707.8          18,418            8,330               7,012                5,707.8          11,311            
2040 40,234 3,538 12,587             11,875             5,707.8          19,155            8,584               7,292                5,707.8          11,764            
2041 41,843 3,538 13,062             12,350             5,707.8          19,921            8,849               7,584                5,707.8          12,234            
2042 43,517 3,538 13,556             12,844             5,707.8          20,718            9,125               7,887                5,707.8          12,723            
2043 45,258 3,538 14,070             13,357             5,707.8          21,547            9,411               8,203                5,707.8          13,232            
2044 47,068 3,538 14,604             13,892             5,707.8          22,409            9,709               8,531                5,707.8          13,762            
2045 48,951 3,538 15,160             14,447             5,707.8          23,305            10,019             8,872                5,707.8          14,312            
2046 50,909 3,538 15,738             15,025             5,707.8          24,237            10,341             9,227                5,707.8          14,885            
2047 52,945 3,538 16,339             15,626             5,707.8          25,207            10,677             9,596                5,707.8          15,480            
2048 55,063 3,538 16,964             16,251             5,707.8          26,215            11,025             9,980                5,707.8          16,099            
2049 57,266 3,538 17,614             16,901             5,707.8          27,264            11,388             10,379              5,707.8          16,743            
2050 59,556 3,538 18,290             17,577             5,707.8          28,354            11,765             10,795              5,707.8          17,413            

* Projections based on assumption that water right impact fee will be maintained.
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WASHINGTON CITY 
CULINARY WATER RIGHT REQUIREMENT
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Figure III.1. Culinary Water Rights
Existing Capacity vs. Projected Requirements

Existing Capacity (AcFt)

Projected Req. (AcFt)

FY 2050 Projected Shortage = 
22,646 Ac-Ft

FY 2030 Projected Shortage = 
6,165 Ac-Ft

Current Surplus = 1,013 Ac-Ft
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WASHINGTON CITY 
CULINARY WATER SOURCE REQUIREMENT

3. Water Source Capacity:
A.

Total Flow
Wells CFS gpm

No. 2 1.045 469                     
No. 3 0.290 130                     
No. 4 1.731 777                     
No. 5 2.103 944                     
No. 6 1.693 760                     
Grapevine Well No. 1 0.305 137                     
Grapevine Well No. 2 0.267 120                     

Sub-total Wells = 7.435 3,337                  
Microfiltration (Quail Lake) 4.679 2,100                  
Sand Hollow Booster Pump 6.684 3,000                  

Grand Total = 18.799 8,437                  

 B.
850 gpd/ERU (Total Indoor/Outdoor)

 C. Current & Projected Required Water Source (2010-2030):

Average Source Req. Based on INDOOR & OUTDOOR Water Use Year 2010 Year 2030
Existing ERU's 9,861 24,938 ERU's
Average Water Use (Indoor + Outdoor) 850 850 gpd/ERU
Required Water Source (Indoor + Outdoor) 5,821 14,720 gpm
Existing Culinary System Water Right Surplus/(Deficit) 2,616 (6,283) gpm
Number of ERU's that can be added 4,432 - ERU's

Historic Peak Day Demand Using Washington City's Historic Average 
Consumption Times 2



WASHINGTON CITY 
CULINARY WATER SOURCE REQUIREMENT

Year No. ERU's
Existing 

Capacity (gpm)
Projected Req. 
Capacity (gpm)

Projected Req.-
Avg. Indoor Use 

(gpm)

2001 5,066 8,437 2,990                    1,836                    
2002 6,037 8,437 3,563                    2,188                    
2003 5,904 8,437 3,485                    2,140                    
2004 5,979 8,437 3,529                    2,167                    
2005 8,272 8,437 4,883                    2,998                    
2006 8,633 8,437 5,096                    3,129                    
2007 9,171 8,437 5,413                    3,324                    
2008 9,464 8,437 5,586                    3,431                    
2009 9,574 8,437 5,651                    3,471                    
2010 9,861 8,437 5,821                    3,575                    
2011 10,157 8,437 5,995                    3,682                    
2012 10,462 8,437 6,175                    3,792                    
2013 10,880 8,437 6,422                    3,944                    
2014 11,424 8,437 6,743                    4,141                    
2015 11,995 8,437 7,081                    4,348                    
2016 12,595 8,437 7,435                    4,566                    
2017 13,225 8,437 7,806                    4,794                    
2018 13,886 8,437 8,197                    5,034                    
2019 14,581 8,437 8,607                    5,285                    
2020 15,310 8,437 9,037                    5,550                    
2021 16,075 8,437 9,489                    5,827                    
2022 16,879 8,437 9,963                    6,119                    
2023 17,723 8,437 10,461                  6,425                    
2024 18,609 8,437 10,984                  6,746                    
2025 19,539 8,437 11,534                  7,083                    
2026 20,516 8,437 12,110                  7,437                    
2027 21,542 8,437 12,716                  7,809                    
2028 22,619 8,437 13,352                  8,199                    
2029 23,750 8,437 14,019                  8,609                    
2030 24,938 8,437 14,720                  9,040                    



WASHINGTON CITY 
CULINARY WATER SOURCE REQUIREMENT
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Figure IV.1.  Washington City Source Capacity
Existing Capacity vs. Projected Requirements

Existing Capacity (gpm)

Projected Req. Capacity (gpm)

Current Capacity 
Required = 5,821 gpm

FY 2030 Projected Capacity 
Required = 14,720 gpm 

Current Capacity = 
8,437 gpm



WASHINGTON CITY 
CULINARY WATER STORAGE REQUIREMENT

4. Water Storage Capacity:

A. Existing Storage Capacity:
2.3 Million Gallon Pink Tank 2,300,000                        gal.
1 Million Gallon Concrete Tank 1,000,000                        gal.
Grapevine Tank 1,000,000                        gal.
Warner Ridge Tank 1,000,000                        gal.
Microfiltration Plant 500,000                           gal.
Washington Dam Tank 2,000,000                        gal.

Total Existing Capacity 7,800,000                        gal.

 B.
425 gpd/ERU (Total Indoor/Outdoor)

 C. Current & Projected Required Water Storage (2010-2030):

Avg. Storage Req. Based on INDOOR & OUTDOOR Water Use Year 2010 Year 2030
Existing ERU's 9,861 24,938 ERU's
Average Water Use (Indoor + Outdoor) 425 425 gpd/ERU
Water Storage for Average Usage (Indoor + Outdoor) 4,190,925 10,598,650 gal
Required Storage for Fire Protection (1,500 gpm for 2 hours) 180,000 180,000 gal
Total Required Water Storage (Indoor + Outdoor) 4,370,925 10,778,650 gal
Existing Culinary System Water Right Surplus/(Deficit) 3,429,075 (2,978,650) gal

Year No. ERU's
Existing 

Capacity (GAL.)
Projected Req.-Avg. 

Total Use (GAL.)

Projected Req.-
Avg. Indoor Use 

(GAL.)
Proposed 
Project

Added 
Storage 
(GAL.)

Potential 
Capacity (GAL.)

2006 8,633 7,800,000 3,849,025                        2,433,213               7,800,000
2007 9,171 7,800,000 4,077,675                        2,573,631               7,800,000
2008 9,464 7,800,000 4,202,200                        2,650,104               7,800,000
2009 9,574 7,800,000 4,248,950                        2,678,814               7,800,000
2010 9,861 7,800,000 4,371,019                        2,753,778               7,800,000
2011 10,157 7,800,000 4,496,749                        2,830,992               Grapevine/G.S. 2,000,000 9,800,000
2012 10,462 7,800,000 4,626,252                        2,910,522               9,800,000
2013 10,880 7,800,000 4,804,102                        3,019,742               9,800,000
2014 11,424 7,800,000 5,035,307                        3,161,730               9,800,000
2015 11,995 7,800,000 5,278,072                        3,310,816               Grapevine 500,000 10,300,000
2016 12,595 7,800,000 5,532,976                        3,467,357               Fields 2,000,000 12,300,000
2017 13,225 7,800,000 5,800,624                        3,631,725               12,300,000
2018 13,886 7,800,000 6,081,656                        3,804,311               12,300,000
2019 14,581 7,800,000 6,376,738                        3,985,526               12,300,000
2020 15,310 7,800,000 6,686,575                        4,175,803               12,300,000
2021 16,075 7,800,000 7,011,904                        4,375,593               South Fields 2,000,000 14,300,000
2022 16 879 7 800 000 7 353 499 4 585 372 14 300 000

Average Water Use Using Washington City's Historic 
Average Consumption

P:\Washington City\Wtr\03455-Culinary Water Master Plan Update 2009\Admin & Eng\Design\Washington 5-POINT - Final (8.19.10), 9/29/2010

2022 16,879 7,800,000 7,353,499                       4,585,372             14,300,000
2023 17,723 7,800,000 7,712,174                        4,805,641               14,300,000
2024 18,609 7,800,000 8,088,783                        5,036,923               14,300,000
2025 19,539 7,800,000 8,484,222                        5,279,769               Warner Valley 2,000,000 16,300,000
2026 20,516 7,800,000 8,899,433                        5,534,758               Landfill Area 2,000,000 18,300,000
2027 21,542 7,800,000 9,335,405                        5,802,496               18,300,000
2028 22,619 7,800,000 9,793,175                        6,083,620               18,300,000
2029 23,750 7,800,000 10,273,834                      6,378,801               18,300,000
2030 24,938 7,800,000 10,778,526                      6,688,742               Grapevine 2,000,000 20,300,000
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WASHINGTON CITY 
CULINARY WATER STORAGE REQUIREMENT
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Figure V.1. Culinary Water Storage
Existing Capacity and Potential Capacity vs. Projected Requirements

Existing Capacity (GAL.)

Projected Req.‐Avg. Total Use (GAL.)

Potential Capacity (GAL.)

Grapevine/Green Springs
(2,000,000 gal.)

Grapevine (500,000 gal.)

Fields (2,000,000 gal.)

South Fields
(2,000,000 gal.)

Warner Valley
(2,000,000 gal.)

Landfill Area
(2,000,000 gal.)

Grapevine
(2,000,000 gal.)
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WASHINGTON CITY
STORAGE TANK ANALYSIS

Region Basin
Basin Area 
(sq. ft.)

Basin Area 
(acres) % of Basin

Region Area 
(acres) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Grapevine Service Area 6688 4626 4756 4889 5076 5257 5452 5659 5880 6114 6226 6355 6503
R‐1 46621371.5 1070 71% 886 918 950 992 1031 1073 1117 1163 1212 1257 1306 1357
R‐2 19702602.2 452 36% 457 479 501 529 548 568 590 613 637 665 695 727
R‐3 32882075.5 755 56% 531 572 614 662 719 776 836 898 961 1000 1041 1085
R‐4 12632326.8 290 40% 390 402 413 429 438 449 460 473 486 492 499 507
R‐5 88140151.1 2023 98% 981 1028 1075 1134 1190 1249 1311 1376 1444 1448 1458 1471
R‐6 82243536.5 1888 100% 1380 1357 1336 1328 1331 1337 1346 1359 1374 1351 1333 1319
R‐7 9100991.2 209 14% 0 0 0 0 0 0 0 0 0 12 24 36

Green Springs Service Area 1382 1218 1277 1337 1412 1479 1548 1622 1699 1780 1846 1917 1993
R‐1 17667366.4 406 27% 336 348 360 376 391 406 423 441 459 476 495 514
R‐2 19180019.7 440 35% 445 466 488 515 533 553 574 597 620 648 677 708
R‐3 16522454.8 379 28% 267 288 308 333 361 390 420 451 483 502 523 545
R‐4 4756298.3 109 15% 147 151 156 162 165 169 173 178 183 185 188 191
R‐5 2083830 48 2% 23 24 25 27 28 30 31 33 34 34 34 35

Downtown Service Area 935 968 1010 1053 1106 1149 1194 1243 1294 1348 1389 1433 1481
R‐1 1407122.5 32 2% 27 28 29 30 31 32 34 35 37 38 39 41
R‐2 15168786.4 348 28% 352 369 386 407 422 437 454 472 491 512 535 560
R‐3 9817559.9 225 17% 158 171 183 198 215 232 250 268 287 299 311 324
R‐4 13087952.5 300 41% 404 416 428 445 454 465 477 490 504 509 517 526
R‐16 1253082.3 29 2% 27 27 27 27 27 28 29 30 30 30 30 31

Landfill Service Area 2742 0 0 0 0 0 0 0 0 0 168 334 498
R‐7 57662499.8 1324 86% 0 0 0 0 0 0 0 0 0 78 155 231
R‐8 61799223.5 1419 100% 0 0 0 0 0 0 0 0 0 90 179 267

Fields Service Area 7139 3049 3034 3023 3044 3163 3290 3425 3568 3719 3800 3893 3997
R‐4 1102972 5 25 3% 34 35 36 37 38 39 40 41 42 43 44 44R‐4 1102972.5 25 3% 34 35 36 37 38 39 40 41 42 43 44 44
R‐10 48533494 1114 100% 0 0 0 0 23 46 69 93 116 127 138 149
R‐11 32102675.9 737 100% 78 87 95 105 115 125 135 146 157 170 183 197
R‐15 156550161.6 3594 100% 1367 1359 1353 1361 1409 1461 1516 1575 1638 1697 1762 1830
R‐16 72699522.3 1669 98% 1570 1553 1539 1541 1578 1619 1664 1713 1765 1763 1767 1777

South Fields Service Area 6292 0 80 160 242 376 511 647 785 925 1017 1111 1206
R‐14 146479467.9 3363 100% 0 42 84 127 188 248 310 372 435 476 519 562
R‐19 44311586.7 1017 100% 0 4 8 13 19 25 31 37 43 59 75 91
R‐20 17467607.6 401 100% 0 8 17 25 28 31 35 38 41 49 58 66
R‐21 20627946.2 474 100% 0 4 8 13 16 19 22 26 29 32 34 37
R‐22 11965428.7 275 100% 0 11 21 32 56 81 106 131 156 165 174 184
R‐23 33217888.7 763 100% 0 11 21 32 69 107 144 182 221 236 251 267

Warner Valley Servie Area 14475 0 0 0 0 0 0 0 0 0 134 266 397
R‐9 115248878.4 2646 100% 0 0 0 0 0 0 0 0 0 68 134 200
R‐12 99371475.3 2281 100% 0 0 0 0 0 0 0 0 0 18 36 53
R‐13 145939651.3 3350 100% 0 0 0 0 0 0 0 0 0 28 56 84
R‐17 243256082.7 5584 100% 0 0 0 0 0 0 0 0 0 18 36 53
R‐18 26723924.4 613 100% 0 0 0 0 0 0 0 0 0 2 4 7



WASHINGTON CITY
STORAGE TANK ANALYSIS

Region Basin
Basin Area 
(sq. ft.)

Basin Area 
(acres) % of Basin

Region Area 
(acres)

Grapevine Service Area 6688
R‐1 46621371.5 1070 71%
R‐2 19702602.2 452 36%
R‐3 32882075.5 755 56%
R‐4 12632326.8 290 40%
R‐5 88140151.1 2023 98%
R‐6 82243536.5 1888 100%
R‐7 9100991.2 209 14%

Green Springs Service Area 1382
R‐1 17667366.4 406 27%
R‐2 19180019.7 440 35%
R‐3 16522454.8 379 28%
R‐4 4756298.3 109 15%
R‐5 2083830 48 2%

Downtown Service Area 935
R‐1 1407122.5 32 2%
R‐2 15168786.4 348 28%
R‐3 9817559.9 225 17%
R‐4 13087952.5 300 41%
R‐16 1253082.3 29 2%

Landfill Service Area 2742
R‐7 57662499.8 1324 86%
R‐8 61799223.5 1419 100%

Fields Service Area 7139
R‐4 1102972 5 25 3%

2022 2023 2024 2025 2026 2027 2028 2029 2030 Buildout
6667 6848 7044 7257 7485 7729 7990 8390 8809 21075
1412 1471 1532 1598 1667 1740 1817 1907 2003 2578
761 796 833 872 913 956 1002 1052 1105 2406
1131 1180 1232 1286 1344 1405 1469 1542 1619 2913
517 528 541 554 569 585 602 632 664 912
1489 1511 1535 1564 1595 1630 1668 1751 1839 7500
1309 1302 1298 1297 1299 1302 1308 1373 1442 4461
48 61 73 85 98 111 125 131 138 305

2074 2159 2250 2346 2448 2555 2668 2802 2942 5304
535 557 581 605 632 659 688 723 759 977
740 775 811 849 889 931 975 1024 1075 2342
568 593 619 646 675 706 738 775 814 1464
195 199 204 209 214 220 227 238 250 343
35 36 36 37 38 39 39 41 43 177

1532 1588 1647 1710 1777 1848 1923 2019 2120 3798
43 44 46 48 50 53 55 58 60 78
586 613 641 671 703 736 771 810 851 1853
338 352 368 384 401 419 439 461 484 870
536 547 560 574 590 606 624 655 688 945
31 31 32 32 33 33 34 36 37 53

662 828 996 1166 1341 1520 1705 1791 1880 6754
307 384 461 540 621 705 790 830 871 1935
355 444 534 626 720 816 915 961 1009 4819

4110 4234 4367 4511 4664 4828 5002 5252 5515 10274
45 46 47 48 50 51 53 55 58 80R‐4 1102972.5 25 3%

R‐10 48533494 1114 100%
R‐11 32102675.9 737 100%
R‐15 156550161.6 3594 100%
R‐16 72699522.3 1669 98%

South Fields Service Area 6292
R‐14 146479467.9 3363 100%
R‐19 44311586.7 1017 100%
R‐20 17467607.6 401 100%
R‐21 20627946.2 474 100%
R‐22 11965428.7 275 100%
R‐23 33217888.7 763 100%

Warner Valley Servie Area 14475
R‐9 115248878.4 2646 100%
R‐12 99371475.3 2281 100%
R‐13 145939651.3 3350 100%
R‐17 243256082.7 5584 100%
R‐18 26723924.4 613 100%

45 46 47 48 50 51 53 55 58 80
160 172 184 196 209 223 237 249 262 1504
211 225 240 256 272 289 307 322 338 746
1904 1982 2064 2151 2244 2341 2444 2566 2694 4864
1791 1809 1832 1859 1890 1924 1962 2060 2163 3081

1305 1406 1511 1619 1732 1849 1971 2070 2173 7297
606 652 699 748 799 852 908 953 1001 4565
107 123 140 157 174 192 210 221 232 555
75 83 92 101 111 120 130 137 144 365
40 43 46 49 52 56 59 62 65 168
194 205 216 227 240 252 266 279 293 618
283 300 318 337 356 377 398 418 439 1026

528 660 794 930 1069 1212 1360 1428 1499 9849
266 332 399 467 537 609 684 718 754 3228
71 89 107 125 144 163 183 192 202 993
112 139 168 196 226 256 287 302 317 3922
71 89 107 125 144 163 183 192 202 1637
9 11 13 16 18 20 23 24 25 69



WASHINGTON CITY 
CULINARY WATER DISTRIBUTION REQUIREMENT

5. Water Distribution:

A. Existing Distribution Requirement:
Peak Instantaneous Demand:

Peaking Factor = 6.3

Existing Design Peak Instantaneous Demand
6.3 X 2,910 gpm = 18,382 gpm

Existing Design Peak Day Demand 5,821        gpm

Fire Flow = 1,500 gpm

Existing Design Fire Flow = 7,321 gpm

B. Distribution Requirement for projected 20 year growth:
Peak Instantaneous Demand:

Peaking Factor = 5.9

Projected Design Peak Instantaneous Demand
5.9 X 7,360 gpm = 43,696 gpm

Projected Design Peak Day Demand 14,720      gpm
Fire Flow = 1,500 gpm

Projected Design Fire Flow = 16,220 gpm
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WASHINGTON CITY 
CULINARY WATER DISTRIBUTION REQUIREMENT

State Guidelines For Distribution System Sizing
Peak Instantaneous Demand Average Day Demand

Assume : 0.1 Irrigated Acre / ERU Indoor Use: 400 gpd/ERU
Zone 6 : 9.8 GPM / Irrigated Acre Assume : 0.1 Irrigated Acre / ERU
Factor : 1.5  X Zone 6 Outdoor Use Factor Due Zone 6 : 3.26 Acft. / Irrigated Acre

to Limited Watering Hours Factor : 1  X Outdoor Use Factor

Peak Instantaneous Demand Historic Data State Guidelines Average

Year No. ERU's  Indoor Use (gpm) 
 Outdoor Use 

(gpm)  Total Use (gpm) 
 Average Use 

(gpm)  Peaking Factor 
 Average Use 

(gpm)  Peaking Factor 
2002 6,037 2,839 8,874 11,713 1,782 6.6 2,897 4.0
2003 5,904 2,799 8,679 11,478 1,742 6.6 2,833 4.1
2004 5,979 2,821 8,789 11,611 1,765 6.6 2,869 4.0
2005 8,272 3,473 12,160 15,633 2,441 6.4 3,969 3.9
2006 8,633 3,569 12,691 16,260 2,548 6.4 4,143 3.9
2007 9,171 3,710 13,481 17,191 2,707 6.4 4,401 3.9
2008 9,464 3,785 13,912 17,697 2,793 6.3 4,542 3.9
2009 9,574 3,813 14,074 17,887 2,826 6.3 4,594 3.9
2010 9,861 3,886 14,496 18,382 2,910 6.3 4,732 3.9
2011 10,157 3,961 14,931 18,891 2,998 6.3 4,874 3.9
2012 10,462 4,036 15,379 19,415 3,088 6.3 5,020 3.9
2013 10,880 4,139 15,994 20,132 3,211 6.3 5,221 3.9
2014 11,424 4,270 16,793 21,063 3,372 6.2 5,482 3.8
2015 11,995 4,405 17,633 22,038 3,540 6.2 5,756 3.8
2016 12,595 4,545 18,515 23,060 3,717 6.2 6,044 3.8
2017 13,225 4,689 19,441 24,130 3,903 6.2 6,346 3.8
2018 13,886 4,838 20,412 25,251 4,098 6.2 6,663 3.8
2019 14,581 4,992 21,434 26,426 4,303 6.1 6,997 3.8
2020 15,310 5,150 22,506 27,656 4,518 6.1 7,347 3.8
2021 16,075 5,313 23,630 28,944 4,744 6.1 7,714 3.8
2022 16,879 5,482 24,812 30,294 4,982 6.1 8,100 3.7
2023 17,723 5,656 26,053 31,709 5,231 6.1 8,505 3.7
2024 18,609 5,835 27,355 33,190 5,492 6.0 8,930 3.7
2025 19,539 6,020 28,722 34,742 5,767 6.0 9,376 3.7
2026 20,516 6,211 30,159 36,370 6,055 6.0 9,845 3.7
2027 21,542 6,408 31,667 38,075 6,358 6.0 10,337 3.7
2028 22,619 6,611 33,250 39,861 6,676 6.0 10,854 3.7
2029 23,750 6,821 34,913 41,734 7,010 6.0 11,397 3.7
2030 24,938 7,037 36,659 43,696 7,360 5.9 11,967 3.7
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S U N R I S E   E N G I N E E R I N G   I N C.
11 North 300 West, Washington, Utah  84780

Tel:  (435) 652-8450
Engineer's Opinion of Probable Cost

WASHINGTON CITY WATER IMPROVEMENTS 28-Jan-10
Additional Projects (10-Year) DWS/sbh

Est Unit TOTAL
NO. DESCRIPTION Quantity Units Price COST

Grapevine/Green Springs Tank and Pipeline
1 Mobilization 1 LS  $          119,000.00 $119,000

2
16" Pipe, Fittings, Tracer Wire, Bedding, Backfill,& 
Installation 6,850 LN.FT.  $                   45.00 $308,250

3 16" Butterfly Valve Assembly 10 EACH  $              4,100.00 $41,000
4 12" Gate Valve Assembly 1 EACH  $              2,400.00 $2,400
5 Solid Rock Excavation 700 CU.YD.  $                   21.00 $14,700
6 Bituminous Surface Course (3" Thickness) 9,300 SQ. FT.  $                     3.00 $27,900
7 Untreated Base Course (6" Depth) 34,250 SQ. FT.  $                     1.00 $34,250
8 Earthwork 2,000,000 Gallon Storage Tank 1 LS  $          110,000.00 $110,000
9 Construct 2,000,000 Gallon Storage Tank 1 LS  $       1,300,000.00 $1,300,000

10 Tank Appurtenances 1 LS  $            90,000.00 $90,000
11 Chain Link Fence 700 LN.FT.  $                   31.00 $21,700
12 Metering Station 1 EACH  $            18,000.00 $18,000
13 Combination Air/Vac Valve & Manhole 1 EACH  $              7,500.00 $7,500
14 Wash Crossing 1 EACH  $              3,000.00 $3,000

SUBTOTAL $2,098,000
CONTINGENCY 15% $315,000

CONSTRUCTION TOTAL $2,413,000
INCIDENTALS

15 Administration 0.50% HOURLY $12,000
16 Engineering Design 5.68% LS $163,000
17 Engineering Construction Services 8.00% HOURLY $193,000
18 Land & Right of Way 1 EST. $20,000
19 Legal & Fiscal/Interim Financing 1 EST. $0
20 Geotechnical 1 EST. $25,000
21 Environmental 1 EST. $30,000
22 Miscellaneous 1 EST. $15,000

TOTAL PROJECT COST $2,871,000
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S U N R I S E   E N G I N E E R I N G   I N C.
11 North 300 West, Washington, Utah  84780

Tel:  (435) 652-8450
Engineer's Opinion of Probable Cost

WASHINGTON CITY WATER IMPROVEMENTS 28-Jan-10
Additional Projects (10-Year) DWS/sbh

Est Unit TOTAL
NO. DESCRIPTION Quantity Units Price COST

Connect to WCWCD line along southern edge of I-15
1 Mobilization 1 LS  $            78,000.00 $78,000

2
24" Pipe, Fittings, Tracer Wire, Bedding, Backfill,& 
Installation 10,700 LN.FT.  $                   80.00 $856,000

3 24" Butterfly Valve Assembly 12 EACH  $              8,000.00 $96,000
4 Solid Rock Excavation 4,800 CU.YD.  $                   21.00 $100,800
5 Bituminous Surface Course (3" Thickness) 5,400 SQ. FT.  $                     3.00 $16,200
6 Untreated Base Course (6" Depth) 64,200 SQ. FT.  $                     1.00 $64,200
7 Metering Station 2 EACH  $            22,000.00 $44,000
8 PRV Station (on 24" line) 1 EACH  $            65,000.00 $65,000
9 Combination Air/Vac Valve & Manhole 6 EACH  $            10,000.00 $60,000

10 Wash Crossing 2 EACH  $              3,000.00 $6,000
11 Boring and Jacking 150 LN.FT.  $                 500.00 $75,000

SUBTOTAL $1,461,000
CONTINGENCY 15% $219,000

CONSTRUCTION TOTAL $1,680,000
INCIDENTALS

12 Administration 0.50% HOURLY $8,000
13 Engineering Design 5.82% LS $120,000
14 Engineering Construction Services 8.00% HOURLY $134,000
15 Land & Right of Way 1 EST. $50,000
16 Legal & Fiscal/Interim Financing 1 EST. $0
17 Geotechnical 1 EST. $25,000
18 Environmental 1 EST. $30,000
19 Miscellaneous 1 EST. $15,000

TOTAL PROJECT COST $2,062,000
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S U N R I S E   E N G I N E E R I N G   I N C.
11 North 300 West, Washington, Utah  84780

Tel:  (435) 652-8450
Engineer's Opinion of Probable Cost

WASHINGTON CITY WATER IMPROVEMENTS 28-Jan-10
Additional Projects (10-Year) DWS/sbh

Est Unit TOTAL
NO. DESCRIPTION Quantity Units Price COST

New Grapevine Tank (North of I-15) and Pipeline
1 Mobilization 1 LS  $            80,000.00 $80,000

2
12" PVC Lines, Fittings, Tracer Wire, Bedding, 
Backfill,& Installation (C905 DR-18) 6,200 LN.FT.  $                   38.00 $235,600

3 12" Gate Valve Assembly 6 EACH  $              2,400.00 $14,400
4 24" Butterfly Valve Assembly 2 EACH  $              8,000.00 $16,000
5 Solid Rock Excavation 1,900 CU.YD.  $                   21.00 $39,900
6 Untreated Base Course (6" Depth) 31,000 SQ. FT.  $                     1.00 $31,000
7 Earthwork 500,000 Gallon Storage Tank 1 LS  $            45,000.00 $45,000
8 Construct 500,000 Gallon Storage Tank 1 LS  $          450,000.00 $450,000
9 Tank Appurtenances 1 LS  $            45,000.00 $45,000

10 Chain Link Fence 760 LN.FT.  $                   31.00 $23,560
11 Metering Station 1 EACH  $            18,000.00 $18,000

12
PRV Station (North end of Crown King Ave. on 8" 
line) 1 EACH  $            55,000.00 $55,000

13 Combination Air/Vac Valve & Manhole 1 EACH  $              7,500.00 $7,500
14 Boring and Jacking under Freeway 165 LN.FT.  $                 500.00 $82,500
15 Wash Crossing 1 EACH  $              3,000.00 $3,000
16 Booster Pump Station 1 EACH  $          175,000.00 $175,000
17 Power Supply 1 EACH  $          100,000.00 $100,000
18 Emergency Power 0 EACH  $          100,000.00 $0

SUBTOTAL $1,421,000
CONTINGENCY 15% $213,000

CONSTRUCTION TOTAL $1,634,000
INCIDENTALS

19 Administration 0.50% HOURLY $8,000
20 Engineering Design 5.76% LS $117,000
21 Engineering Construction Services 8.00% HOURLY $131,000
22 Land & Right of Way 1 EST. $50,000
23 Legal & Fiscal/Interim Financing 1 EST. $0
24 Geotechnical 1 EST. $25,000
25 Environmental 1 EST. $50,000
26 Miscellaneous 1 EST. $15,000

TOTAL PROJECT COST $2,030,000
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S U N R I S E   E N G I N E E R I N G   I N C.
11 North 300 West, Washington, Utah  84780

Tel:  (435) 652-8450
Engineer's Opinion of Probable Cost

WASHINGTON CITY WATER IMPROVEMENTS 28-Jan-10
Additional Projects (10-Year) DWS/sbh

Est Unit TOTAL
NO. DESCRIPTION Quantity Units Price COST

Long Valley Tank and Pipeline
1 Mobilization 1 LS  $          111,000.00 $111,000

2
16" Pipe, Fittings, Tracer Wire, Bedding, Backfill,& 
Installation 2,400 LN.FT.  $                   45.00 $108,000

3
12" PVC Lines, Fittings, Tracer Wire, Bedding, 
Backfill,& Installation (C905 DR-18) 2,400 LN.FT.  $                   38.00 $91,200

4 16" Butterfly Valve Assembly 3 EACH  $              4,100.00 $12,300
5 12" Gate Valve Assembly 3 EACH  $              2,400.00 $7,200
6 Solid Rock Excavation 1,500 CU.YD.  $                   21.00 $31,500
7 Untreated Base Course (6" Depth) 24,000 SQ. FT.  $                     1.00 $24,000
8 Earthwork 2,000,000 Gallon Storage Tank 1 LS  $          110,000.00 $110,000
9 Construct 2,000,000 Gallon Storage Tank 1 LS  $       1,300,000.00 $1,300,000

10 Tank Appurtenances 1 LS  $            90,000.00 $90,000
11 Chain Link Fence 840 LN.FT.  $                   31.00 $26,040
12 Metering Station 2 EACH  $            18,000.00 $36,000
13 Control Valve & Vault 1 EACH  $            20,000.00 $20,000

SUBTOTAL $1,967,000
CONTINGENCY 15% $295,000

CONSTRUCTION TOTAL $2,262,000
INCIDENTALS

14 Administration 0.50% HOURLY $11,000
15 Engineering Design 5.65% LS $154,000
16 Engineering Construction Services 8.00% HOURLY $181,000
17 Land & Right of Way 1 EST. $50,000
18 Legal & Fiscal/Interim Financing 1 EST. $0
19 Geotechnical 1 EST. $25,000
20 Environmental 1 EST. $30,000
21 Miscellaneous 1 EST. $15,000

TOTAL PROJECT COST $2,728,000
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S U N R I S E   E N G I N E E R I N G   I N C.
11 North 300 West, Washington, Utah  84780

Tel:  (435) 652-8450
Engineer's Opinion of Probable Cost

WASHINGTON CITY WATER IMPROVEMENTS 28-Jan-10
Additional Projects (10-Year) DWS/sbh

Est Unit TOTAL
NO. DESCRIPTION Quantity Units Price COST

Miscellaneous Improvements
Construct line from intersection of Windsor Dr. and Regent St. to intersection of Washington Pkwy. and Sandy Talus Dr.

1 Mobilization 1 LS  $              2,000.00 $2,000

2
8" PVC Lines, Fittings, Tracer Wire, Bedding, 
Backfill,& Installation (C905 DR-18) 500 LN.FT.  $                   22.00 $11,000

3 8" Gate Valve Assembly 2 EACH  $              1,600.00 $3,200
4 Untreated Base Course (6" Depth) 2,500 SQ. FT.  $                     1.00 $2,500

SUBTOTAL $18,700
Construct line from Grapevine Tank to north end of Crown Ave.

1 Mobilization 1 LS  $            22,000.00 $22,000

2
16" Pipe, Fittings, Tracer Wire, Bedding, Backfill,& 
Installation (C905 DR-18) 4,800 LN.FT.  $                   45.00 $216,000

3 16" Butterfly Valve Assembly 6 EACH  $              4,100.00 $24,600
4 Untreated Base Course (6" Depth) 24,000 SQ. FT.  $                     1.00 $24,000

SUBTOTAL $286,600
Construct PRV station in Lion's Head Dr.

1 Mobilization 1 LS  $              5,000.00 $5,000
2 PRV Station (on 8" line) 1 EACH  $            55,000.00 $55,000

SUBTOTAL $60,000
Construct line in Seminole way and connect to Indian Springs Dr.

1 Mobilization 1 LS  $            16,000.00 $16,000

2
8" PVC Lines, Fittings, Tracer Wire, Bedding, 
Backfill,& Installation (C905 DR-18) 2,200 LN.FT.  $                   22.00 $48,400

3 8" Gate Valve Assembly 6 EACH  $              1,600.00 $9,600
4 PRV Station (Indian Springs Dr. on 8" line) 1 EACH  $            55,000.00 $55,000
5 PRV Station (Apache Dr. on 8" line) 1 EACH  $            55,000.00 $55,000
6 Untreated Base Course (6" Depth) 11,000 SQ. FT.  $                     1.00 $11,000
7 Combination Air/Vac Valve & Manhole 2 EACH  $              7,500.00 $15,000

SUBTOTAL $210,000
Connect to WCWCD line at 3650 South.

1 Mobilization 1 LS  $            13,000.00 $13,000
2 12" Gate Valve Assembly 6 EACH  $              2,400.00 $14,400
3 PRV Station (on 12" line) 1 EACH  $            60,000.00 $60,000
4 PRV Station (on 12" High Pressure Line) 1 EACH  $            60,000.00 $60,000
5 Metering Station 1 EACH  $            18,000.00 $18,000

SUBTOTAL $165,400
Connect to WCWCD line at Washington Fields Road.

1 Mobilization 1 LS  $              4,000.00 $4,000
2 12" Gate Valve Assembly 4 EACH  $              2,400.00 $10,000
3 12" Check Valve and Vault 1 EACH  $            12,000.00 $12,000
4 Metering Station 1 EACH  $            18,000.00 $18,000

SUBTOTAL $44,000

Difference in 10" and 8" line (Wiltshire St. to Potomac Dr.)

1
10" PVC Lines, Fittings, Tracer Wire, Bedding, 
Backfill,& Installation (C905 DR-18) 2,552 LN.FT.  $                   29.00 $74,000

2
8" PVC Lines, Fittings, Tracer Wire, Bedding, 
Backfill,& Installation (C905 DR-18) (2,552) LN.FT.  $                   22.00 ($56,000)

3 10" Gate Valve Assembly 8 EACH $              1,950.00 $16,000
4 8" Gate Valve Assembly (8) EACH $              1,600.00 ($13,000)

SUBTOTAL $21,000

SUBTOTAL $805,700
CONTINGENCY 15% $121,000

CONSTRUCTION TOTAL $926,700
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S U N R I S E   E N G I N E E R I N G   I N C.
11 North 300 West, Washington, Utah  84780

Tel:  (435) 652-8450
Engineer's Opinion of Probable Cost

WASHINGTON CITY WATER IMPROVEMENTS 28-Jan-10
Additional Projects (10-Year) DWS/sbh

Est Unit TOTAL
NO. DESCRIPTION Quantity Units Price COST

INCIDENTALS
1 Administration 0.50% HOURLY $5,000
2 Engineering Design 6.30% LS $71,000
3 Engineering Construction Services 8.00% HOURLY $74,000
4 Land & Right of Way 1 EST. $20,000
5 Legal & Fiscal/Interim Financing 1 EST. $0
6 Geotechnical 1 EST. $10,000
7 Environmental 1 EST. $10,000
8 Miscellaneous 1 EST. $10,000

TOTAL PROJECT COST $1,126,700

TOTAL COST $10,817,700
Project Year Present Value Future Value

2011 Grapevine/Green Springs Tank and Pipeline 2,871,000.00$        2,971,000.00$        

2014
Connect to WCWCD line along southern edge of I-
15 2,062,000.00$        2,366,000.00$        

2015 New Grapevine Tank (North of I-15) and Pipeline 2,030,000.00$        $2,411,000.00
2016 Long Valley Tank and Pipeline 2,728,000.00$        3,353,000.00$        

Multiple Miscellaneous Improvements 1,126,700.00$       $1,327,000.00
Total 10,817,700.00$      12,428,000.00$      

In providing opinions of probable construction cost, the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or 
over the Contractor’s method of pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and 

experience.  The Engineer makes no warranty, expressed or implied, as the accuracy if such opinions compared to bid or actual costs. 
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Washington City
Culinary Water Master Plan

Revised Cashflow Spreadsheet - 9/29/2010

1 Annual Inflation Rate 3.50% Actual Actual Actual Budgeted Budgeted Budgeted Budgeted Projected Projected
2 2003 2004 2005 2006 2007 2008 2009 2010 2011
3 Fiscal Year 2004 2005 2006 2007 2008 2009 2010 2011 2012
4 WATER SYSTEM INFORMATION
5 Annual Population Growth Rate 4.7% 31.7% 9.0% 6.6% 4.2% 1.5% 5.00% 5.00% 6.00%
6 Annual Interest Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
7 Consumer Price Index (National) 184.0                     188.9                   195.3                   201.8 207.3 215.3 214.5
8 Annual Increase in Average Water Rate (100% of the increase in CPI) 0.76% 0.89% 3.39% 3.33% 2.73% 3.86% -0.37% 2.08% 2.08%
9 Average Rate/ERU/Month (Annual Change =) $29.62 $27.49 $25.99 $34.02 $36.30 $32.95 $32.52 $32.40 $33.07

10 Impact fee $3,182 $3,182 $3,182 $3,182 2,121$                   2,121$                    $2,121 2,310$                   $2,310
11 Connection Fee $225 $225 $225 $225 $225 $225 $225 $225 $225
12 System Users:
13 Residential ERU's 4,818 6,560 7,203 7,660 8,001 8,121
14 Commercial ERU's (Billed) 712 724 740 805 820 828
15 Total Existing ERU's (FY Year End June 30) 5,530 7,284 7,943 8,465 8,821 8,949 9,396 9,866 10,458
16 New ERU's: 248 1,754 659 522 356 128 447 470 592
17

18 WATER FUND ACCOUNTING
19 Water Revenues
20 Water Sales 1,921,491$             2,113,657$            2,374,136$            3,527,021$            3,925,538$            3,699,382$             3,769,184$            3,951,371$            4,252,454$            
21 Connection Fees 151,411$                220,300$               142,685$               157,500$               123,750$               49,500$                  36,000$                 105,710$               133,195$               
22 Other Revenue (Hydrant Meters, etc.) 191,946$                170,186$               282,743$               247,894$               210,883$               215,151$                52,700$                 192,546$               198,322$               
23 Interest 13,074$                  10,510$                 24,682$                 26,652$                 50,901$                 50,901$                  26,000$                 90,901$                 86,059$                 
24 TOTAL WATER FUND REVENUE: 2,277,922$            2,514,652$           2,824,246$           3,959,067$           4,311,072$           4,014,934$            3,883,884$           4,340,527$           4,670,030$           
25 Water Expenses:  (Inc. O&M & Debt Serv.)
26 Salaries & Wages 266,266$                360,333$               385,841$               522,228$               523,456$               533,458$                545,791$               594,800$               633,462$               
27 Employee Benefits 119,759$                171,202$               194,573$               281,854$               273,465$               275,130$                286,305$               309,822$               329,960$               
28 Overtime -$                          -$                          -$                          -$                          10,219$                 13,000$                  11,000$                 12,699$                 13,524$                 
29 Memberships / Subscriptions 1,305$                    600$                      1,043$                   1,400$                   1,400$                   1,700$                    1,500$                   1,707$                   1,818$                   
30 Bank Trust Fees 21,404$                  13,723$                 22,510$                 20,000$                 20,000$                 20,500$                  20,000$                 22,468$                 23,929$                 
31 Conference / Travel 1,626$                    5,859$                   7,019$                   9,000$                   10,000$                 12,000$                  12,000$                 12,594$                 13,413$                 
32 Office Supply / Exp / Postage 2,537$                    6,094$                   6,683$                   8,500$                   22,000$                 10,000$                  3,000$                   13,317$                 14,182$                 
33 Equipment/Supply/Maintenance 21,181$                  21,577$                 17,557$                 30,000$                 25,000$                 26,000$                  21,000$                 26,812$                 28,555$                 
34 Buildings and Grounds 10,492$                  8,991$                   27,468$                 25,000$                 43,000$                 22,000$                  9,660$                   28,286$                 30,124$                 
35 Fuel & Oil 10,140$                  15,516$                 26,944$                 27,000$                 29,000$                 30,500$                  30,500$                 33,398$                 35,569$                 
36 Telephone 3,899$                    5,094$                   7,049$                   8,100$                   8,400$                   10,700$                  9,130$                   10,475$                 11,156$                 
37 Utilities 177,694$                256,985$               286,959$               489,808$               506,265$               552,000$                396,550$               542,331$               577,582$               
38 Professional & Technical Services 27,472$                  115,465$               124,000$               95,000$                 80,000$                 50,000$                  72,000$                 75,100$                 79,982$                 
39 Uncollectable Accounts 890$                      -$                          2,311$                   -$                          2,000$                   1,500$                    1,000$                   1,688$                   1,798$                   
40 Special Department Supplies 90,911$                  147,191$               129,819$               155,000$               155,000$               155,000$                120,000$               160,317$               170,737$               
41 Cost Alloc. & Lease Payment -$                          255,000$               255,000$               -$                          -$                          -$                          -$                          -$                          
42 Miscellaneous 1,144$                   -$                          -$                          -$                          -$                          -$                          -$                          
43 Equipment Purchase 5,461$                    13,769$                 2,000$                   146,000$               153,500$               74,000$                  -$                          87,095$                 92,757$                 
44 Special Projects -$                          374,378$               14,150$                 232,500$               212,000$               74,500$                  111,000$               149,166$               158,862$               
45 Quail Lake O&M Costs 84,000$                  84,000$                 84,000$                 84,000$                 84,000$                 84,000$                  84,000$                 84,000$                 84,000$                 
46 Quail Lake Water Purchased 94,534$                  123,493$               140,500$               131,184$               161,000$               166,000$                221,748$               178,316$               183,665$               
47 Sand Hollow Water Purchased 119,342$               200,000$               400,000$               400,000$                500,000$               500,000$               500,000$               
48 Pooling-Water Impact Fee (Pass through) -$                          -$                          -$                          -$                          -$                          -$                          -$                          
49 Pooling-5% Surcharge -$                          177,765$               160,953$               186,000$                190,000$               207,192$               219,623$               
50 Pooling-Cost of Water ($0.65/1,000 gal) -$                          -$                          -$                          -$                          -$                          -$                          25,213$                 
51 Renewal & Replacement Fund (Funded Depreciation) 200,000$               219,000$               
52 Depreciation (Unfunded) 319,535$                348,813$               513,527$               474,729$               501,327$               522,511$                553,862$               587,094$               625,255$               
53 Sub-Total Operation & Maintenance 1,259,106$            2,074,227$           2,368,295$           3,374,068$           3,381,985$           3,220,499$            3,200,046$           3,838,676$           4,074,166$           

54 Existing Debt Service
% Impact Fee 

Ineligible
55 Water Resources Bonds 1987 & 88, 5% 100% 8,671$                    
56 Water Resources Bonds 1993A & C, 0% 75% 111,000$                111,000$               111,000$               111,000$               111,000$               111,000$                111,000$               111,000$               111,000$               
57 Rural Development 1993B, 1996, 4.5% 75% 55,692$                  55,692$                 55,692$                 55,692$                 55,692$                 55,692$                  55,692$                 55,692$                 55,692$                 
58 P&I, RD 3.25% Loan 20% 14,681$                  14,681$                 14,681$                 14,681$                 14,681$                 14,681$                  14,681$                 14,681$                 14,681$                 
59 Pmt Reserve, RD 20% 1,477$                    1,477$                   1,477$                   1,477$                   1,477$                   1,477$                    -$                          -$                          -$                          
60 P&I, DWB 1.95% Loan 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
61 Pmt Reserve, DWB 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
62 Sand Hollow Pipeline 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
63 P&I, RD 4.25% Loan, Treatment Plant 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
64 Pmt Reserve, RD 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
65 P&I, DWB 2.59% Loan, Treatment Plant 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
66 Pmt Reserve, DWB 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
67 Water Revenue Bond 2006 100% -$                          -$                          -$                          -$                          210,240$               210,240$                210,240$               210,240$               210,240$               
68 Payment Reserve 100% -$                          -$                          -$                          -$                          21,000$                 21,000$                  21,000$                 21,000$                 21,000$                 
69 Water Revenue Bond 2008 100% -$                          -$                          -$                          -$                          -$                          -$                          206,880$               206,880$               206,880$               
70 Payment Reserve 100% -$                          -$                          -$                          -$                          20,688$                 20,688$                 20,688$                 
71 Existing Impact Fee Ineligible Debt Service 191,521$               182,850$              182,850$              182,850$              414,090$              414,090$               640,181$              640,181$              640,181$              
72 New Debt Service
73
74 New Impact Fee Ineligible Debt Service -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         
75 TOTAL WATER FUND EXPENSES: 1,450,627$            2,257,077$           2,551,145$           3,556,918$           3,796,075$           3,634,589$            3,840,227$           4,478,857$           4,714,347$           

76 WATER FUND CASHFLOW
77 Net Cashflow Water Fund 827,295$               257,575$              273,101$              402,149$              514,997$              380,345$               43,657$                (138,330)$             (44,317)$               
78

79 IMPACT FEE FUND ACCOUNTING
80 Impact Fee Revenues
81 Impact Fees 2,256,169$             3,249,304$            2,225,255$            2,227,400$            1,166,550$            466,620$                339,360$               1,085,424$            1,367,634$            
82 Interest 35,506$                  64,500$                  202,088$                189,412$                261,910$                300,000$                100,000$                218,734$                140,246$                
83 TOTAL IMPACT FEE FUND REVENUE: 2,291,675$            3,313,805$           2,427,343$           2,416,812$           1,428,460$           766,620$               439,360$              1,304,157$           1,507,880$           

84 Existing Eligible Debt Service
% Impact Fee 

Eligible
85 Water Resources Bonds 1987 & 88, 5% 0% -$                          -$                          
86 Water Resources Bonds 1993A & C, 0% 25% 37,000$                  37,000$                 37,000$                 37,000$                 37,000$                 37,000$                  37,000$                 37,000$                 37,000$                 
87 Rural Development 1993B, 1996, 4.5% 25% 18,564$                  18,564$                 18,564$                 18,564$                 18,564$                 18,564$                  18,564$                 18,564$                 18,564$                 
88 P&I, RD 3.25% Loan, 2000 80% 58,723$                  58,723$                 58,723$                 58,723$                 58,723$                 58,723$                  58,723$                 58,723$                 58,723$                 
89 Pmt Reserve, RD 80% 5,907$                    5,907$                   5,907$                   5,907$                   5,907$                   5,907$                    -$                          -$                          -$                          
90 P&I, DWB 1.95% Loan, 2000 100% 69,489$                  69,553$                 69,597$                 69,622$                 69,628$                 70,614$                  70,488$                 70,397$                 70,285$                 
91 Pmt Reserve, DWB 100% 11,582$                  11,592$                 -$                          -$                          -$                          -$                          -$                          -$                          -$                          
92 Sand Hollow Pipeline 100% 196,440$                196,440$               196,440$               196,440$               196,440$               196,440$                196,440$               196,440$               196,440$               
93 P&I, RD 4.25% Loan, Treatment Plant 100% 124,992$                124,992$               124,992$               124,992$               124,992$               124,992$                124,992$               124,992$               124,992$               
94 Pmt Reserve, RD 100% 12,499$                  12,499$                 12,499$                 12,499$                 12,499$                 12,499$                  12,499$                 12,499$                 12,499$                 
95 P&I, DWB 2.59% Loan, Treatment Plant 100% 44,742$                  44,742$                 44,042$                 44,343$                 44,618$                 44,867$                  44,339$                 44,536$                 44,707$                 
96 Pmt Reserve, DWB 100% 7,457$                    7,457$                   7,340$                   7,390$                   7,436$                   -$                          -$                          -$                          -$                          
97 Water Revenue Bond 2006 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
98 Payment Reserve 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
99 Water Revenue Bond 2008 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

100 Payment Reserve 0% -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
101 Sub-Total Existing Eligible Debt Service 587,395$               587,469$              575,105$              575,481$              575,808$              569,606$               563,045$              563,151$              563,210$              
102 New Debt Service
103
104 Sub-Total New Debt Service -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         
105 Misc. Impact Fee Projects
106 TOTAL IMPACT FEE FUND EXPENSES: 587,395$               587,469$              575,105$              575,481$              575,808$              569,606$               563,045$              563,151$              563,210$              

107 IMPACT FEE FUND CASHFLOW
108 Net Cashflow Impact Fee Fund 1,704,280$            2,726,335$           1,852,238$           1,841,331$           852,652$              197,014$               (123,685)$             741,007$              944,670$              
109
110 CASH ON HAND
111 Water Fund Balance (FY Year End June 30) 732,724$                988,822$               1,260,447$            1,661,119$            2,174,639$            2,553,507$             2,597,165$            2,458,835$            2,414,518$            
112 Impact Fee Fund Balance (FY Year End June 30) 2,788,023$             5,476,902$            6,577,393$            7,380,300$            8,207,109$            8,385,717$             6,249,532$            4,007,039$            4,939,210$            
113 Bond Reserve Balance (FY Year End June 30) 452,438$                491,371$                518,594$                545,868$                594,188$                635,071$                689,258$                743,445$                797,633$                
114 Total 3,973,185$            6,957,095$           8,356,434$           9,587,287$           10,975,936$         11,574,295$          9,535,955$           7,209,320$           8,151,361$           
115 6,957,095$           8,356,434$           9,587,287$           10,954,936$         11,553,295$          9,494,267$           7,167,632$           8,109,673$           
116 Renewal & Replacement Fund (Funded Depreciation) -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
117

118 FINANCING PLAN FOR NEW PROJECT PHASES:
Sand Hollow Pipe 

& 2004 Proj.

MF Plant 
Expansion, Supply 

Line, Quail BP 
Expansion

2006 Project (In 
Town 

Replacement)
City Water Dept. 

New Yard

Grapevine/Green 
Springs Tank and 

Pipeline
119 Total Project Amount 3,142,350 726,000 9,921,345 0 0 2,000,000 2,971,000 0
120   Self Participation 3,142,350 726,000 1,012,627 0 0 2,000,000 2,971,000 0
121 Other Source
122 Amount 8,908,718          
123 Interest 4.5%
124 Years 40
125 Approx. Annual Payment $484,128
126
127
128

129 RENEWAL & REPLACEMENT PROJECTS:
130 Total Project Amount 0 0 0 0 0 0 0 200,000 219,000
131   Self Participation 0 0 0 0 0 0 0 200,000 219,000
132 Other Source
133 Amount
134 Interest
135 Years
136 Debt service coverage 1.02                     1.28                     1.40                     1.45                     1.34                       1.03                     1.07                     1.20                     
137 Debt service coverage( With Impact Fees) 5.33                     4.48                     4.58                     2.89                     2.12                       1.39                     2.15                     2.45                     
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Washington City
Culinary Water Master Plan

Revised Cashflow Spreadsheet - 9/29/2010

1 Annual Inflation Rate 3.50%
2
3 Fiscal Year 
4 WATER SYSTEM INFORMATION
5 Annual Population Growth Rate
6 Annual Interest Rate
7 Consumer Price Index (National)
8 Annual Increase in Average Water Rate (100% of the increase in CPI)
9 Average Rate/ERU/Month (Annual Change =)

10 Impact fee 
11 Connection Fee
12 System Users:
13 Residential ERU's
14 Commercial ERU's (Billed)
15 Total Existing ERU's (FY Year End June 30)
16 New ERU's:
17

18 WATER FUND ACCOUNTING
19 Water Revenues
20 Water Sales 
21 Connection Fees
22 Other Revenue (Hydrant Meters, etc.)
23 Interest
24 TOTAL WATER FUND REVENUE:
25 Water Expenses:  (Inc. O&M & Debt Serv.)
26 Salaries & Wages
27 Employee Benefits
28 Overtime
29 Memberships / Subscriptions
30 Bank Trust Fees
31 Conference / Travel 
32 Office Supply / Exp / Postage
33 Equipment/Supply/Maintenance
34 Buildings and Grounds
35 Fuel & Oil
36 Telephone
37 Utilities
38 Professional & Technical Services
39 Uncollectable Accounts
40 Special Department Supplies
41 Cost Alloc. & Lease Payment
42 Miscellaneous
43 Equipment Purchase
44 Special Projects
45 Quail Lake O&M Costs
46 Quail Lake Water Purchased
47 Sand Hollow Water Purchased
48 Pooling-Water Impact Fee (Pass through)
49 Pooling-5% Surcharge
50 Pooling-Cost of Water ($0.65/1,000 gal)
51 Renewal & Replacement Fund (Funded Depreciation)
52 Depreciation (Unfunded)
53 Sub-Total Operation & Maintenance

54 Existing Debt Service
% Impact Fee 

Ineligible
55 Water Resources Bonds 1987 & 88, 5% 100%
56 Water Resources Bonds 1993A & C, 0% 75%
57 Rural Development 1993B, 1996, 4.5% 75%
58 P&I, RD 3.25% Loan 20%
59 Pmt Reserve, RD 20%
60 P&I, DWB 1.95% Loan 0%
61 Pmt Reserve, DWB 0%
62 Sand Hollow Pipeline 0%
63 P&I, RD 4.25% Loan, Treatment Plant 0%
64 Pmt Reserve, RD 0%
65 P&I, DWB 2.59% Loan, Treatment Plant 0%
66 Pmt Reserve, DWB 0%
67 Water Revenue Bond 2006 100%
68 Payment Reserve 100%
69 Water Revenue Bond 2008 100%
70 Payment Reserve 100%
71 Existing Impact Fee Ineligible Debt Service
72 New Debt Service
73
74 New Impact Fee Ineligible Debt Service
75 TOTAL WATER FUND EXPENSES:

76 WATER FUND CASHFLOW
77 Net Cashflow Water Fund
78

79 IMPACT FEE FUND ACCOUNTING
80 Impact Fee Revenues
81 Impact Fees
82 Interest
83 TOTAL IMPACT FEE FUND REVENUE:

84 Existing Eligible Debt Service
% Impact Fee 

Eligible
85 Water Resources Bonds 1987 & 88, 5% 0%
86 Water Resources Bonds 1993A & C, 0% 25%
87 Rural Development 1993B, 1996, 4.5% 25%
88 P&I, RD 3.25% Loan, 2000 80%
89 Pmt Reserve, RD 80%
90 P&I, DWB 1.95% Loan, 2000 100%
91 Pmt Reserve, DWB 100%
92 Sand Hollow Pipeline 100%
93 P&I, RD 4.25% Loan, Treatment Plant 100%
94 Pmt Reserve, RD 100%
95 P&I, DWB 2.59% Loan, Treatment Plant 100%
96 Pmt Reserve, DWB 100%
97 Water Revenue Bond 2006 0%
98 Payment Reserve 0%
99 Water Revenue Bond 2008 0%

100 Payment Reserve 0%
101 Sub-Total Existing Eligible Debt Service
102 New Debt Service
103
104 Sub-Total New Debt Service
105 Misc. Impact Fee Projects
106 TOTAL IMPACT FEE FUND EXPENSES:

107 IMPACT FEE FUND CASHFLOW
108 Net Cashflow Impact Fee Fund
109
110 CASH ON HAND
111 Water Fund Balance (FY Year End June 30)
112 Impact Fee Fund Balance (FY Year End June 30)
113 Bond Reserve Balance (FY Year End June 30)
114 Total
115
116 Renewal & Replacement Fund (Funded Depreciation)
117

118 FINANCING PLAN FOR NEW PROJECT PHASES:
119 Total Project Amount
120   Self Participation
121 Other Source
122 Amount
123 Interest
124 Years
125 Approx. Annual Payment
126
127
128

129 RENEWAL & REPLACEMENT PROJECTS:
130 Total Project Amount
131   Self Participation
132 Other Source
133 Amount
134 Interest
135 Years
136 Debt service coverage
137 Debt service coverage( With Impact Fees)

Projected Projected Projected Projected Projected Projected Projected Projected Projected
2012 2013 2014 2015 2016 2017 2018 2019 2020
2013 2014 2015 2016 2017 2018 2019 2020 2021

6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00%
3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%

2.08% 2.08% 2.08% 2.08% 2.08% 2.08% 2.08% 2.08% 2.08%
$33.76 $34.46 $35.18 $35.91 $36.66 $37.42 $38.20 $39.00 $39.81
$2,310 $2,310 $2,310 $2,310 $2,310 $2,310 $2,310 $2,310 $2,310

$225 $225 $225 $225 $225 $225 $225 $225 $225

11,086 11,751 12,456 13,203 13,995 14,835 15,725 16,669 17,669
627 665 705 747 792 840 890 944 1,000

4,596,619$             4,968,740$            5,371,093$            5,806,142$            6,276,551$            6,785,200$             7,335,206$            7,929,941$            8,573,050$            
141,186$                149,658$               158,637$               168,155$               178,245$               188,939$                200,276$               212,292$               225,030$               
204,272$                210,400$               216,712$               223,213$               229,910$               236,807$                243,911$               251,229$               258,765$               

84,508$                  83,092$                 88,504$                 95,318$                 109,406$               127,881$                151,403$               180,708$               216,613$               
5,026,585$            5,411,889$           5,834,946$           6,292,829$           6,794,111$           7,338,827$            7,930,796$           8,574,169$           9,273,458$           

674,637$                718,489$               765,191$               814,928$               867,898$               924,312$                984,392$               1,048,377$            1,116,522$            
351,408$                374,249$               398,575$               424,483$               452,074$               481,459$                512,754$               546,083$               581,578$               

14,404$                  15,340$                 16,337$                 17,399$                 18,530$                 19,734$                  21,017$                 22,383$                 23,838$                 
1,936$                    2,062$                   2,196$                   2,339$                   2,491$                   2,653$                    2,825$                   3,009$                   3,204$                   

25,484$                  27,141$                 28,905$                 30,784$                 32,785$                 34,916$                  37,185$                 39,602$                 42,176$                 
14,285$                  15,213$                 16,202$                 17,255$                 18,377$                 19,571$                  20,843$                 22,198$                 23,641$                 
15,104$                  16,086$                 17,131$                 18,245$                 19,431$                 20,694$                  22,039$                 23,471$                 24,997$                 
30,411$                  32,388$                 34,493$                 36,735$                 39,123$                 41,666$                  44,374$                 47,258$                 50,330$                 
32,082$                  34,167$                 36,388$                 38,754$                 41,273$                 43,955$                  46,812$                 49,855$                 53,096$                 
37,881$                  40,344$                 42,966$                 45,759$                 48,733$                 51,901$                  55,274$                 58,867$                 62,694$                 
11,881$                  12,653$                 13,476$                 14,352$                 15,284$                 16,278$                  17,336$                 18,463$                 19,663$                 

615,125$                655,108$               697,690$               743,040$               791,338$               842,775$                897,555$               955,896$               1,018,029$            
85,180$                  90,717$                 96,614$                 102,894$               109,582$               116,705$                124,290$               132,369$               140,973$               

1,915$                    2,039$                   2,172$                   2,313$                   2,463$                   2,623$                    2,794$                   2,976$                   3,169$                   
181,835$                193,654$               206,242$               219,648$               233,925$               249,130$                265,323$               282,569$               300,936$               

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

98,786$                  105,207$               112,045$               119,328$               127,085$               135,345$                144,143$               153,512$               163,490$               
169,188$                180,185$               191,897$               204,370$               217,654$               231,802$                246,869$               262,916$               280,005$               

84,000$                  84,000$                 84,000$                 84,000$                 84,000$                 84,000$                  84,000$                 84,000$                 84,000$                 
189,175$                194,851$               200,696$               206,717$               212,918$               219,306$                225,885$               232,662$               239,642$               
500,000$                500,000$               500,000$               500,000$               500,000$               500,000$                500,000$               500,000$               500,000$               

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
232,801$                246,769$               261,575$               277,269$               293,905$               311,540$                330,232$               350,046$               371,049$               

92,903$                  164,654$               240,711$               321,330$               406,787$               497,372$                593,391$               695,172$               803,060$               
239,805$                262,586$               287,532$               314,848$               344,758$               377,510$                413,374$               452,644$               495,646$               
665,896$                709,179$               755,276$               804,369$               856,653$               912,335$                971,637$               1,034,794$            1,102,055$            

4,366,122$            4,677,081$           5,008,310$           5,361,157$           5,737,066$           6,137,580$            6,564,345$           7,019,122$           7,503,793$           

171,750$                51,000$                 102,750$               -$                          -$                          -$                          -$                          -$                          -$                          
55,692$                  55,692$                 55,692$                 55,692$                 55,692$                 55,692$                  55,692$                 55,692$                 55,692$                 
14,681$                  14,681$                 14,681$                 14,681$                 14,681$                 14,681$                  14,681$                 14,681$                 14,681$                 

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

210,240$                210,240$               210,240$               210,240$               210,240$               210,240$                210,240$               210,240$               210,240$               
21,000$                  21,000$                 21,000$                 21,000$                 21,000$                 21,000$                  21,000$                 21,000$                 21,000$                 

206,880$                206,880$               206,880$               206,880$               206,880$               206,880$                206,880$               206,880$               206,880$               
20,688$                  20,688$                 20,688$                 20,688$                 20,688$                 20,688$                  20,688$                 20,688$                 20,688$                 

700,931$               580,181$              631,931$              529,181$              529,181$              529,181$               529,181$              529,181$              529,181$              

-$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         
5,067,053$            5,257,262$           5,640,241$           5,890,337$           6,266,247$           6,666,761$            7,093,526$           7,548,303$           8,032,974$           

(40,467)$                154,627$              194,705$              402,492$              527,864$              672,066$               837,271$              1,025,867$           1,240,485$           

1,449,692$             1,536,673$            1,628,874$            1,726,606$            1,830,202$            1,940,014$             2,056,415$            2,179,800$            2,310,588$            
172,872$                192,283$                149,976$                96,494$                  21,297$                  57,875$                  108,472$                166,288$                230,457$                

1,622,564$            1,728,956$           1,778,850$           1,823,100$           1,851,500$           1,997,889$            2,164,887$           2,346,089$           2,541,045$           

57,250$                  17,000$                 34,250$                 -$                          -$                          -$                          -$                          -$                          -$                          
18,564$                  18,564$                 18,564$                 18,564$                 18,564$                 18,564$                  18,564$                 18,564$                 18,564$                 
58,723$                  58,723$                 58,723$                 58,723$                 58,723$                 58,723$                  58,723$                 58,723$                 58,723$                 

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
70,154$                  16,004$                 69,834$                 69,644$                 69,435$                 70,207$                  69,939$                 69,652$                 70,346$                 

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
196,440$                196,440$               196,440$               196,440$               196,440$               196,440$                196,440$               196,440$               196,440$               
124,992$                124,992$               124,992$               124,992$               124,992$               124,992$                124,992$               124,992$               124,992$               

12,499$                  -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
43,852$                  43,997$                 44,117$                 44,210$                 44,278$                 44,320$                  44,335$                 44,325$                 44,289$                 

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

582,475$               475,720$              546,920$              512,574$              512,432$              513,245$               512,994$              512,697$              513,354$              

-$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         

582,475$               475,720$              546,920$              512,574$              512,432$              513,245$               512,994$              512,697$              513,354$              

1,040,089$            1,253,236$           1,231,930$           1,310,526$           1,339,067$           1,484,644$            1,651,894$           1,833,392$           2,027,691$           

2,374,051$             2,528,678$            2,723,383$            3,125,875$            3,653,738$            4,325,804$             5,163,075$            6,188,941$            7,429,426$            
5,493,800$             4,285,036$            2,756,967$            608,493$               1,653,560$            3,099,204$             4,751,098$            6,584,490$            3,612,181$            

851,820$                893,508$                935,196$                976,884$                1,018,572$             1,060,260$             1,101,948$             1,143,636$             1,185,324$             
8,719,671$            7,707,222$           6,415,545$           4,711,251$           6,325,870$           8,485,268$            11,016,120$         13,917,067$         12,226,931$         
8,677,983$            7,665,534$           6,373,857$           4,669,563$           6,284,182$           8,443,580$            10,974,432$         13,875,379$         12,185,243$         

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

Miscellaneous 
Improvements

Connect to 
WCWCD line 

along southern 
edge of I-15 and 
Miscellaneous 
Improvements

New Grapevine 
Tank (North of I-
15) and Pipeline 

and Miscellaneous 
Improvements

Long Valley Tank 
and Pipeline, 

Miscellaneous 
Improvements and 

Cul. WMP
Miscellaneous 
Improvements

Miscellaneous 
Improvements Water Project

473,000 2,462,000 2,760,000 3,459,000 294,000 39,000 0 0 5,000,000
473,000 2,462,000 2,760,000 3,459,000 294,000 39,000 0 0 5,000,000

239,805 262,586 287,532 314,848 344,758 377,510 413,374 452,644 495,646
239,805 262,586 287,532 314,848 344,758 377,510 413,374 452,644 495,646

1.22                      1.62                     1.59                     1.97                     2.17                     2.39                       2.64                     2.92                     3.23                     
2.48                      3.25                     3.09                     3.72                     3.95                     4.31                       4.72                     5.17                     5.67                     
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Washington City
Culinary Water Master Plan

Revised Cashflow Spreadsheet - 9/29/2010

1 Annual Inflation Rate 3.50%
2
3 Fiscal Year 
4 WATER SYSTEM INFORMATION
5 Annual Population Growth Rate
6 Annual Interest Rate
7 Consumer Price Index (National)
8 Annual Increase in Average Water Rate (100% of the increase in CPI)
9 Average Rate/ERU/Month (Annual Change =)

10 Impact fee 
11 Connection Fee
12 System Users:
13 Residential ERU's
14 Commercial ERU's (Billed)
15 Total Existing ERU's (FY Year End June 30)
16 New ERU's:
17

18 WATER FUND ACCOUNTING
19 Water Revenues
20 Water Sales 
21 Connection Fees
22 Other Revenue (Hydrant Meters, etc.)
23 Interest
24 TOTAL WATER FUND REVENUE:
25 Water Expenses:  (Inc. O&M & Debt Serv.)
26 Salaries & Wages
27 Employee Benefits
28 Overtime
29 Memberships / Subscriptions
30 Bank Trust Fees
31 Conference / Travel 
32 Office Supply / Exp / Postage
33 Equipment/Supply/Maintenance
34 Buildings and Grounds
35 Fuel & Oil
36 Telephone
37 Utilities
38 Professional & Technical Services
39 Uncollectable Accounts
40 Special Department Supplies
41 Cost Alloc. & Lease Payment
42 Miscellaneous
43 Equipment Purchase
44 Special Projects
45 Quail Lake O&M Costs
46 Quail Lake Water Purchased
47 Sand Hollow Water Purchased
48 Pooling-Water Impact Fee (Pass through)
49 Pooling-5% Surcharge
50 Pooling-Cost of Water ($0.65/1,000 gal)
51 Renewal & Replacement Fund (Funded Depreciation)
52 Depreciation (Unfunded)
53 Sub-Total Operation & Maintenance

54 Existing Debt Service
% Impact Fee 

Ineligible
55 Water Resources Bonds 1987 & 88, 5% 100%
56 Water Resources Bonds 1993A & C, 0% 75%
57 Rural Development 1993B, 1996, 4.5% 75%
58 P&I, RD 3.25% Loan 20%
59 Pmt Reserve, RD 20%
60 P&I, DWB 1.95% Loan 0%
61 Pmt Reserve, DWB 0%
62 Sand Hollow Pipeline 0%
63 P&I, RD 4.25% Loan, Treatment Plant 0%
64 Pmt Reserve, RD 0%
65 P&I, DWB 2.59% Loan, Treatment Plant 0%
66 Pmt Reserve, DWB 0%
67 Water Revenue Bond 2006 100%
68 Payment Reserve 100%
69 Water Revenue Bond 2008 100%
70 Payment Reserve 100%
71 Existing Impact Fee Ineligible Debt Service
72 New Debt Service
73
74 New Impact Fee Ineligible Debt Service
75 TOTAL WATER FUND EXPENSES:

76 WATER FUND CASHFLOW
77 Net Cashflow Water Fund
78

79 IMPACT FEE FUND ACCOUNTING
80 Impact Fee Revenues
81 Impact Fees
82 Interest
83 TOTAL IMPACT FEE FUND REVENUE:

84 Existing Eligible Debt Service
% Impact Fee 

Eligible
85 Water Resources Bonds 1987 & 88, 5% 0%
86 Water Resources Bonds 1993A & C, 0% 25%
87 Rural Development 1993B, 1996, 4.5% 25%
88 P&I, RD 3.25% Loan, 2000 80%
89 Pmt Reserve, RD 80%
90 P&I, DWB 1.95% Loan, 2000 100%
91 Pmt Reserve, DWB 100%
92 Sand Hollow Pipeline 100%
93 P&I, RD 4.25% Loan, Treatment Plant 100%
94 Pmt Reserve, RD 100%
95 P&I, DWB 2.59% Loan, Treatment Plant 100%
96 Pmt Reserve, DWB 100%
97 Water Revenue Bond 2006 0%
98 Payment Reserve 0%
99 Water Revenue Bond 2008 0%

100 Payment Reserve 0%
101 Sub-Total Existing Eligible Debt Service
102 New Debt Service
103
104 Sub-Total New Debt Service
105 Misc. Impact Fee Projects
106 TOTAL IMPACT FEE FUND EXPENSES:

107 IMPACT FEE FUND CASHFLOW
108 Net Cashflow Impact Fee Fund
109
110 CASH ON HAND
111 Water Fund Balance (FY Year End June 30)
112 Impact Fee Fund Balance (FY Year End June 30)
113 Bond Reserve Balance (FY Year End June 30)
114 Total
115
116 Renewal & Replacement Fund (Funded Depreciation)
117

118 FINANCING PLAN FOR NEW PROJECT PHASES:
119 Total Project Amount
120   Self Participation
121 Other Source
122 Amount
123 Interest
124 Years
125 Approx. Annual Payment
126
127
128

129 RENEWAL & REPLACEMENT PROJECTS:
130 Total Project Amount
131   Self Participation
132 Other Source
133 Amount
134 Interest
135 Years
136 Debt service coverage
137 Debt service coverage( With Impact Fees)

Projected Projected Projected Projected Projected Projected Projected Projected Projected
2021 2022 2023 2024 2025 2026 2027 2028 2029
2022 2023 2024 2025 2026 2027 2028 2029 2030

6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 5.00%
3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%

2.08% 2.08% 2.08% 2.08% 2.08% 2.08% 2.08% 2.08% 2.08%
$40.64 $41.49 $42.35 $43.23 $44.13 $45.05 $45.99 $46.95 $47.92
$2,310 $2,310 $2,310 $2,310 $2,310 $2,310 $2,310 $2,310 $2,310

$225 $225 $225 $225 $225 $225 $225 $225 $225

18,729 19,853 21,044 22,307 23,645 25,064 26,568 28,162 29,570
1,060 1,124 1,191 1,263 1,338 1,419 1,504 1,594 1,408

9,268,478$             10,020,490$          10,833,701$          11,713,103$          12,664,095$          13,692,518$           14,804,688$          16,007,442$          17,221,279$          
238,531$                252,843$               268,014$               284,095$               301,140$               319,209$                338,361$               358,663$               316,819$               
266,528$                274,524$               282,760$               291,243$               299,980$               308,979$                318,249$               327,796$               335,991$               
260,030$                311,971$               373,558$               446,039$               530,792$               629,345$                743,387$               874,785$               1,025,599$            

10,033,567$          10,859,828$         11,758,033$         12,734,479$         13,796,007$         14,950,051$          16,204,686$         17,568,686$         18,899,688$         

1,189,096$             1,266,387$            1,348,702$            1,436,368$            1,529,732$            1,629,164$             1,735,060$            1,847,839$            1,958,709$            
619,380$                659,640$               702,517$               748,180$               796,812$               848,605$                903,764$               962,509$               1,020,259$            

25,387$                  27,037$                 28,795$                 30,667$                 32,660$                 34,783$                  37,044$                 39,451$                 41,819$                 
3,413$                    3,634$                   3,871$                   4,122$                   4,390$                   4,676$                    4,980$                   5,303$                   5,621$                   

44,918$                  47,837$                 50,947$                 54,258$                 57,785$                 61,541$                  65,541$                 69,801$                 73,990$                 
25,178$                  26,814$                 28,557$                 30,413$                 32,390$                 34,496$                  36,738$                 39,126$                 41,473$                 
26,622$                  28,352$                 30,195$                 32,158$                 34,248$                 36,474$                  38,845$                 41,370$                 43,852$                 
53,602$                  57,086$                 60,796$                 64,748$                 68,957$                 73,439$                  78,212$                 83,296$                 88,294$                 
56,547$                  60,223$                 64,137$                 68,306$                 72,746$                 77,474$                  82,510$                 87,873$                 93,146$                 
66,769$                  71,109$                 75,731$                 80,653$                 85,896$                 91,479$                  97,425$                 103,757$               109,983$               
20,941$                  22,302$                 23,752$                 25,296$                 26,940$                 28,691$                  30,556$                 32,542$                 34,494$                 

1,084,201$             1,154,674$            1,229,728$            1,309,661$            1,394,788$            1,485,450$             1,582,004$            1,684,834$            1,785,924$            
150,137$                159,895$               170,289$               181,357$               193,146$               205,700$                219,071$               233,310$               247,309$               

3,375$                    3,594$                   3,828$                   4,077$                   4,342$                   4,624$                    4,924$                   5,245$                   5,559$                   
320,497$                341,329$               363,516$               387,144$               412,309$               439,109$                467,651$               498,048$               527,931$               

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

174,117$                185,434$               197,488$               210,324$               223,996$               238,555$                254,061$               270,575$               286,810$               
298,206$                317,589$               338,232$               360,217$               383,631$               408,567$                435,124$               463,407$               491,212$               

84,000$                  84,000$                 84,000$                 84,000$                 84,000$                 84,000$                  84,000$                 84,000$                 84,000$                 
246,831$                254,236$               261,863$               269,719$               277,810$               286,145$                294,729$               303,571$               311,160$               
500,000$                500,000$               500,000$               500,000$               500,000$               500,000$                500,000$               500,000$               500,000$               

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
393,312$                416,910$               441,925$               468,441$               496,547$               526,340$                557,920$               591,395$               620,965$               
917,420$                1,038,643$            1,167,139$            1,303,344$            1,447,722$            1,600,762$             1,762,985$            1,934,942$            2,086,836$            
542,732$                594,291$               650,749$               712,570$               780,264$               854,390$                935,557$               1,024,434$            1,111,511$            

1,173,689$             1,249,979$            1,331,227$            1,417,757$            1,509,911$            1,608,056$             1,712,579$            1,823,897$            1,933,331$            
8,020,367$            8,570,998$           9,157,983$           9,783,780$           10,451,022$         11,162,518$          11,921,280$         12,730,528$         13,504,189$         

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
55,692$                  55,692$                 55,692$                 55,692$                 55,692$                 55,692$                  55,692$                 55,692$                 55,692$                 
14,681$                  14,681$                 14,681$                 14,681$                 14,681$                 14,681$                  14,681$                 14,681$                 14,681$                 

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

210,240$                210,240$               210,240$               210,240$               210,240$               210,240$                210,240$               210,240$               210,240$               
21,000$                  21,000$                 21,000$                 21,000$                 21,000$                 21,000$                  21,000$                 21,000$                 21,000$                 

206,880$                206,880$               206,880$               206,880$               206,880$               206,880$                206,880$               206,880$               206,880$               
20,688$                  20,688$                 20,688$                 20,688$                 20,688$                 20,688$                  20,688$                 20,688$                 20,688$                 

529,181$               529,181$              529,181$              529,181$              529,181$              529,181$               529,181$              529,181$              529,181$              

-$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         
8,549,548$            9,100,179$           9,687,164$           10,312,961$         10,980,202$         11,691,699$          12,450,461$         13,259,708$         14,033,369$         

1,484,020$            1,759,649$           2,070,870$           2,421,518$           2,815,805$           3,258,352$            3,754,225$           4,308,978$           4,866,319$           

2,449,224$             2,596,177$            2,751,948$            2,917,064$            3,092,088$            3,277,614$             3,474,270$            3,682,727$            3,253,075$            
126,426$                203,533$                290,693$                390,106$                323,777$                261,253$                378,033$                505,784$                645,302$                

2,575,650$            2,799,710$           3,042,641$           3,307,170$           3,415,865$           3,538,866$            3,852,303$           4,188,510$           3,898,377$           

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
18,564$                  18,564$                 18,564$                 18,564$                 18,564$                 18,564$                  18,564$                 18,564$                 18,564$                 
58,723$                  58,723$                 58,723$                 58,723$                 58,723$                 58,723$                  58,723$                 58,723$                 58,723$                 

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
(70,345)$                -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
196,440$                62,001$                 -$                          -$                          -$                          -$                          -$                          -$                          -$                          
124,992$                124,992$               124,992$               124,992$               124,992$               124,994$                124,992$               124,992$               124,992$               

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
44,227$                  45,140$                 -$                          -$                          -$                          -$                          -$                          -$                          -$                          

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          
-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

372,602$               309,420$              202,279$              202,279$              202,279$              202,281$               202,279$              202,279$              202,279$              

-$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         -$                         

372,602$               309,420$              202,279$              202,279$              202,279$              202,281$               202,279$              202,279$              202,279$              

2,203,048$            2,490,290$           2,840,362$           3,104,891$           3,213,586$           3,336,585$            3,650,024$           3,986,231$           3,696,098$           

8,913,446$             10,673,095$          12,743,964$          15,165,482$          17,981,287$          21,239,640$           24,993,865$          29,302,843$          34,169,162$          
5,815,229$             8,305,519$            11,145,881$          9,250,772$            7,464,358$            10,800,943$           14,450,967$          18,437,198$          17,133,296$          
1,227,012$             1,268,700$             1,310,388$             1,352,076$             1,393,764$             1,435,452$             1,477,140$             1,518,828$             1,560,516$             

15,955,687$          20,247,314$         25,200,233$         25,768,330$         26,839,409$         33,476,034$          40,921,972$         49,258,869$         52,862,974$         
15,913,999$          20,205,626$         25,158,545$         25,726,642$         26,797,721$         33,434,346$          40,880,284$         49,217,181$         52,821,286$         

-$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          -$                          

Water Project Water Project Water Project
0 0 0 5,000,000 5,000,000 0 0 0 5,000,000
0 0 0 5,000,000 5,000,000 0 0 0 5,000,000

542,732 594,291 650,749 712,570 780,264 854,390 935,557 1,024,434 1,111,511
542,732 594,291 650,749 712,570 780,264 854,390 935,557 1,024,434 1,111,511

4.14                      4.93                     6.26                     6.95                     7.70                     8.54                       9.48                     10.51                   11.54                   
6.99                      8.27                     10.42                   11.47                   12.37                   13.38                     14.74                   16.23                   16.87                   
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TABLE X.B-1
IMPACT FEE ANALYSIS

WASHINGTON CITY CULINARY WATER MASTER PLAN - 2006

TABLE X.3

IMPACT FEE ANALYSIS
WASHINGTON CITY CULINARY WATER MASTER PLAN - FY 2010/2011

TOTAL
Debt to be paid

from FY2010/2011 Impact Fee
EXISTING DEBT SERVICE to FY2020/2011 % Eligible Impact Fee Eligible Logic and Calculations:
Water Resources Bonds 1993A & C, 0% 730,000$                 25% 182,500$                  
Rural Development 1993B, 1996, 4.5% 742,560$                 25% 185,640$                  
P&I, RD 3.25% Loan, 2000 734,040$                 80% 587,232$                  
P&I, DWB 1.95% Loan, 2000 645,549$                 100% 645,549$                  
P&I, RD 4.25% Loan, Treatment Plant 1,249,920$              100% 1,249,920$               
P&I, RD 4.25% Loan, Treatment Plant (Pmt Reserve) 37,498$                   100% 37,498$                    
P&I, DWB 2.59% Loan, Treatment Plant 442,677$                 100% 442,677$                  
Water Revenue Bond 2006 2,102,400$              0% -$                              
Water Revenue Bond 2006 (Pmt Reserve) 210,000$                 0% -$                              
Water Revenue Bond 2008 2,068,800$              0% -$                              
Water Revenue Bond 2008 (Pmt Reserve) 206,880$                 0% -$                              

Sand Hollow Regional Pipeline 1,964,400$              100% $1,964,400

Total Cost Due to New Growth (Impact Fee Eligible) 5,295,416$               
Percent Eligible

Total Estimated from FY2010/2011
SELF PARTICIPATION FROM IMAPCT FEES FOR PAST PROJECT Self Participation to FY2020/2011 Eligible Costs

MF Plant Expansion, Supply Line, Quail BP Expansion 1,210,000$              60% 726,000$                  Assume that improvmement supports new growth for 10 years (6 of which are in the 10 years of the analysis). (6/10=60%)
2006-2010 Project (In Town Replacement) 1,303,485$              73% 952,724$                  Assume I.F. eligible improvmement support new growth for 10 years (8 of which are in the 10 years of the analysis). (8/10=80%)

Total Cost in 10 yr period due to New Growth (Impact Fee Eligible) 1,678,724$               
Percent Eligible

Total Estimated from FY2010/2011
PROPOSED IMPROVEMENT PROJECTS (FY2011 to FY2021) Future Costs to FY2020/2011 Eligible Costs Note: Projected future costs used in impact fee analysis

Culinary Water Master Plan 30,000$                   100% 30,000$                    Estimated completion in 2015.  Max. of 5 years before update is needed. All costs within the 10 years of the analysis.
City Water Dept. New Yard 500,000$                 100% 500,000$                  Assume all costs eligible within ten year analysis period.
Grapevine/Green Springs Tank and Pipeline 2,871,000$              81.7% 2,345,607$               2MG tank capable of serving 4,706 ERU's.  4,362 ERU's expected north of river in 10 year period.  Subtract 517 ERU's to be served by other proposed Grapevine tank equals 3,845 ERU's served in ten year period (3,845/4,706=81.7%).
Connect to WCWCD line along southern edge of I-15 2,062,000$              36.5% 752,630$                  24" pipe will bring 7,050 gpm of source, equivalent to 11,944 ERU's of PDD (4,362 additional ERU's projected between north of river in ten years).  (4,362/11,944) = 36.5%
New Grapevine Tank (North of I-15) and Pipeline 2,030,000$              44.0% 893,200$                  0.5MG tank capable of serving 1,176 ERU's.  Assume 517 ERU's (new ERU's from time tank is expected to be constructed*tank capacity/total new capacity or 2,584*500,000/2,500,000) to be served by tank (517/1,176=44.0%).
Long Valley Tank and Pipeline 2,728,000$              14.4% 392,832$                  2MG tank capable of serving 4,706 ERU's.  Assume tank serves 679 additional ERU's from 2016 to 2020.  (679/4,706=14.4%)
South Fields Pipeline 1,375,000$              63.2% 869,000$                  Assume increase to 20" pipe & valves (20" costs - 16" costs) non I.F. eligible ($113,100 or 88.1%I.F. eligible).  16" line capable of 3,133 gpm @ 5fps or 1,681 ERU's @ PID.  South Fields projected 2,106 ERU's in 2021. (1,206/1,681=71.7%). (.881*.717 = 63.2%)
Miscellaneous Improvements 1,126,700$              81.2% 914,880$                 See summary of each project below

6,698,149$               Construct line from intersection of Windsor Dr. and Regent St. to intersection of Washington Pkwy. and Sandy Talus Dr. - $29,000 (100% eligible)
Construct line from Grapevine Tank to north end of Crown Ave. - $444,000 (100% eligible)

% Of New Project Cost Due to New Growth 100% 6,698,149$               Construct PRV station in Lion's Head Dr. - $96,000 (100% eligible)
Interest From New Debt Service Construct line in Seminole way and connect to Indian Springs Dr. - $349,000 (100% eligible)

Connect to WCWCD line at 3650 South. - $294,000 - 2,916 additional ERU's south of river in 10 years.  Combined capacity of both WCWCD connections is 8,957 (5,972+2,985). (2,917/8,957=32.6%)
Impact Fee Eligible Proposed Project Cost 6,698,149$               Connect to WCWCD line at Washington Fields Road. - $76,000 - 2,916 additional ERU's south of river in 10 years.  Combined capacity of both WCWCD connections is 8,957 (5,972+2,985). (2,917/8,957=32.6%)

Difference in 10" and 8" line (Wiltshire St. to Potomac Dr.) - $39,000 (100% eligible)

Total Cost Eligible For Impact Fee 13,672,289$             

Projected No. of Culinary ERU's (FY 2010-2011) 10,157
Anticipated No. of ERU's - 10 Year Proj. (FY 2020-2021) 16,075
No. of New ERU's Due to Growth 5,918

Maximum Impact Fee = Total Eligible Cost / New ERU's 2,310$                      /ERU

Only included payments for ten years in the analysis (FY 2010-2011 to FY 2019-2020)
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