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EXECUTIVE SUMMARY 
 

The objectives of this water system plan are to evaluate the performance and adequacy of 
Mabton’s existing water supply and distribution system and to describe steps the City 
must take to meet the demands of its 6- and 20-year planning periods.  This plan has been 
written to comply with WAC 246-290-100, the Washington State Department of Health’s 
rules for developing a water system plan. 
 
PLANNING 
 
The City’s residential population, estimated at 2,230 in 2012, is anticipated to grow at an 
annual rate of 1.5 percent to 3,004 by 2032.  This growth will result in an increase in the 
City’s water demands.  The City’s average day demand is expected to increase from an 
average of 364,000 gallons per day in 2012 to 443,000 gallons per day in 2032.  Its 
maximum day requirement is expected to increase from 531 gpm in 2012 to 646 gpm in 
2032. 
 
CAPITAL IMPROVEMENTS 
 
Improvements needed to meet the City’s future demands are summarized below. 
 

 Source/Supply.  The City has three wells in service, Well No. 4 (currently 
in repair) and Well No. 5 that have estimated capacities of 200 gpm and 
500 gpm, respectively.  Well No. 3 is for emergency use only as it has 
elevated levels of nitrates which require the blending of this water with 
another source.  With an approximate combined output of 700 gpm from 
Well Nos. 4 and 5, these wells marginally provide the City with sufficient 
supply capacity to meet its 2032 MDD.  Consequently, for water system 
reliability, a new 1,000 gpm well (Well No. 6) is planned in the 6-year 
planning period. 
 
Well No. 4 failed in the summer of 2013 and is now being repaired.  This 
required cleaning of the casing and replacement of the pump.  The 
production of Well No. 4 has decreased to an estimated 200 gpm.  The 
Well No. 4 flow meter is not functioning, and will be replaced, and a new 
water level sensor installed. 

 
The City plans to install an emergency generator at the new Well No. 6 in 
order to meet demands during an extended power outage. 

 
 Water Rights.  The City’s instantaneous water rights, 1,000 gpm, are 

sufficient to allow the City to operate both its wells simultaneously.  The 
two wells have an estimated combined capacity of 700 gpm.  The City’s 
annual withdrawal rights, 452.4 acre-feet per year, are sufficient to meet 
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its 6-year requirements of 431 acre-feet per year, but not the 20-year 
requirement of 496 acre-feet per year.  Consequently, new water rights are 
needed for the 20-year planning period.  It is noted that due to the 
uncertainty of the City’s actual demands (due to the lack of source meter 
records), the City may require additional water rights sooner than 
projected. 

 
 Storage.  The City’s single 800,000 gallon reservoir provides sufficient 

storage to meet the 20-year requirements of 340,000 gallons, assuming 
that the City constructs a new 1,000 gpm well (Well No. 6).  However, 
due to the low elevation of the reservoir, the City must boost the pressure 
of the water system with the existing booster pumping station.  The City 
plans to construct a new, higher reservoir in order to eliminate the need for 
the booster pumps which must run constantly.  This will allow significant 
power cost savings. 

 
 Treatment.  The City provides chlorination for disinfection.  The City 

plans to continue its efforts to provide a high level of water quality in its 
system with disinfection. 

 
 Telemetry.  The City’s telemetry system meets its current needs and no 

improvements are currently planned.  The system is old and changes may 
need to be made for operational efficiencies and safety. 

 
 Booster Pumping Station/Upper Pressure Zone.  The City operates a 

booster pumping station that serves the entire City of Mabton.  No 
particular deficiencies were identified with this system, except that the 
system does not have the DOH recommended back-up power system.  The 
City intends to construct a new, higher reservoir to eliminate the need for 
the constantly running booster pumps. 

 
 Transmission and Distribution.  The City plans to make several 

distribution system improvements within the 20-year planning period to 
improve fire flow and system operation.  The City plans to initiate at least 
three of these projects within the next six years.  With roughly 70 percent 
of the City’s water mains over 70 years old and too small to provide 
adequate fire-flows, the City has made it a priority to begin replacing 
these old lines. 

 
 Operation and Maintenance.  The City plans to implement several 

operation and maintenance items, including repairing leaks discovered in a 
recent leak detection study, repair of  the Well No. 4 source meter, 
maintenance of the booster pumping station screen, replacing in-operable 
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valves, replacing defective hydrants, replacing selected service meters, 
installing meters in the parks and replacing aging distribution lines. 
 
The City’s public works staff is working on re-establishing the City’s 
institutional knowledge base, including the library of as-built plans, 
drawings, specifications, equipment operations and maintenance manuals, 
etc. 

 
CAPITAL IMPROVEMENT PROGRAM 
 
The City’s 6-year capital improvement program is summarized in Table ES-1. 
 

TABLE ES-1 
 

Capital Improvement Program 
 
Project 2013 Cost Schedule 
SOURCE   
    Well No. 4 Repair $130,000 2013 
     New Well No. 6 $1,850,000 2014 
WATER RIGHTS   
     Water Rights $700,000 2014 
STORAGE   
     Reservoir $1,300,000 2014 
DISTRIBUTION (Fire Flow, Replacement)   
     South St., Reservation St. to the Alley $240,000 2014 
     Monroe St., Alley to 7th Ave.  $390,000 2014 
     Alley East of 1st Ave. $270,000 2014 
OPERATION & MAINTENANCE   
     Source Meter Calibration  $1,000 2013 
     Distribution System Valves $25,000/yr. 2013 & annually 
     Service Meters  $3,000/yr. 2013 & annually 
     Reservoir Cleaning  $5,000 2013 
     Hydrant Replacements $4,000/yr 2013 & annually 
 
FINANCING 
 
The 6-year financial analysis performed for this plan was based on assumptions of a City 
growth of 1.5%, that its expenses would increase at an annual inflation rate of 3 percent, 
and that the there would be a one-time monthly rate increase to the base rate of $21 with 
annual increases of 3 percent to the base rate.  Based upon those assumptions, the 
analysis indicates that the City has sufficient financing ability to complete the capital 
improvement program outlined in Table ES-1. 



CHAPTER 1 
 

DESCRIPTION OF WATER SYSTEM 
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CHAPTER 1 
 

DESCRIPTION OF THE WATER SYSTEM 
 
WATER SYSTEM OWNERSHIP AND MANAGEMENT 
 
The City of Mabton owns and operates its domestic water system.  A vicinity map 
showing the relationship to adjacent communities is presented on Figure 1-1.  The 
Washington State Department of Health (DOH) water system identification number is 
49650 R.  A copy of the Water Facilities Inventory (WFI) form is included in  
Appendix A.  The City is governed by a City Council and Mayor.  The City’s mailing 
address is: 
 

City of Mabton 
Post Office Box 655 

Mabton, Washington  98935 
 
The City’s water system is operated by Mr. Chris Morris, who maintains a temporary 
operator certification while he works on a Water Distribution Manager (WDM) 1 
certification.  Ms. Myra Hartley is also employed by the City and operates the waste 
water treatment plant.  Ms. Hartley is certified as a Water Distribution Manager 
(WDM) 2 and at times may assist with the duties of operating the water system. 
 
The ownership is municipal with a council decision making process.  The City Council 
sets the budget for the water department.  The Mayor oversees the day to day operation of 
the City.  The Mayor has discretionary control of the water system budget to make 
purchases and to have work performed.  For situations where large expenses are required 
or long term decisions are needed, the Mayor and City Council confer to determine a 
course of action and method of funding.  The Mayor consults the City’s most recent 
planning documents to determine the number of connections the system can serve, and 
uses these documents to guide planning efforts and to plan short-term project phasing.  
Finally, the Mayor works with the contract City Engineer when large projects are 
necessary, when the City is seeking funding for a project, or if a developer should require 
above average fire flow. 
 
SYSTEM BACKGROUND 
 
HISTORY OF WATER SYSTEM DEVELOPMENT AND GROWTH 
 
Settlement in the Mabton area began around 1884, which was approximately five years 
before Washington became a state in 1889.  This town grew out of a Northern Pacific 
Railway rail stop where the company had built a water tower.  It was in 1892 that 
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Sam P. Flower built a store and warehouse which was followed by several stores, a hotel, 
railroad depot and schoolhouse.  The town incorporated in 1905.1 
 
A history of the construction of major water system features for the City of Mabton is 
provided in Table 1-1. 
 

TABLE 1-1 
 

Water System History 
 

 

                                                 
1 Katherine Trembley Wernex (1979), It Did Happen Here: A Living History of Old Mabton, Prosser, 
Washington: Perfect, p. 2 

Year Event 
1905 Town of Mabton is incorporated. 
1908 Water system records show the system consisted of a well and tank located 

north of Pine Street, between 3rd and Main Streets. Distribution piping 
consisted of 4-inch, 6-inch and 8-inch wood stave and wrought iron piping, 
covering most of the town located north of the railroad and west of Main 
Street. 

1922 Well No. 1 (located in the existing City park) is purchased from the 
original owner and tested with a 140 gpm pump.  

1924 The original well house is constructed over Well No. 1 along with a 50,000 
gallon steel tower and elevated tank. 

1908-1930 Water main extensions are made to the south portion of the town, east of 
Main Street. 

1933 Well No. 1 is tested by G.D. Hall of Yakima. 
1933-35 Water system improvement plans are prepared including pipeline 

replacements, pump house for Well No. 1, pump house for Well No. 2, a 
gas separator and vault, and new 8-inch riser inlet and 36-inch outlet pipe 
to the existing 50,000 gallon steel tank. 

1935 Well No. 2 is drilled by A. A. Durand of Walla Walla 
1947 There is an explosion in pump house No. 2 
1953 A 1,000 gpm, 60 HP vertical turbine pump is installed in pump house 

No. 2 and electrical improvements are performed on pump house No. 1.  
1956 Use of Well No. 1 is discontinued. 
1957 A 400 gpm vertical turbine pump is installed in Well No. 3. 
1972 Pump in pump house No. 2 is raised to above floor level for sanitary 

protection. 
1973-74 Gas explosion in pump house for Well No. 1 supposedly caused by light 

switch igniting a build-up of methane gas in a poorly ventilated pump 
house. 

1974 Well No. 2 and No. 3 are flow tested. 
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TABLE 1-1 (cont.) 
 

Water System History 
 

1975 800,000 gal. steel standpipe reservoir is constructed, along with gas 
separator vault and piping revisions at pump house No. 2, a pump house 
for Well No. 3 with chlorination room and facilities, in addition to new and 
larger motors with additional stages added to pumps in Well No. 2 and 
Well No. 3, flow meters electrical improvements and a new 8-inch 
transmission water main.  The 50,000 gal. elevated tank is taken out of 
service. 

1978 Gas explosion destroys roof of 800,000 gal. steel standpipe, supposedly 
caused by spark from ventilator fan motor.  Roof is repaired, aeration trays 
are added (either in 1975 or 1978) and all electrical is removed from within 
the standpipe interior.  Additional screened vents are installed in the stand 
pipe as well as mercury pressure controls on the outside of the standpipe. 

1982 Vent screens on top of the 800,000 gal. steel standpipe are found to be 
corroded so they are replaced with stainless steel screens. 

1987 Well No. 1 decommissioned per WAC 173-160. 
1988 The booster pumping station is constructed and Well No. 4 is connected to 

the water system. 
2001 City begins blending water from Well No. 3 and Well No. 4 due to high 

nitrates in Well No. 3. 
2001 Pump intake of Well No. 4 is lowered (depth unknown). 
2002 Pump intake of Well No. 3 is lowered (depth unknown). 
2002 Utility Services Assoc. is hired to perform distribution system leak 

detection. 
2003 City replaces Well No. 3 motor. 
2005 Previous Water System Plan is approved. 
2006 Well No. 5 is drilled. 
2007 Well No. 5 is equipped and connected to the water system. 
2010 DOH approves wellfield designation for Well No. 4 and Well No. 5 at a 

capacity of 950 gpm. 
2012 American Leak Detection is hired to perform distribution system leak 

detection. 
 
SURFACE WATER 
 
The Yakima River is located approximately one mile to the north of the City and flows 
from west to east in the vicinity of the City.  The Yakima River in the vicinity of the 
Mabton WWTF outfall is deep and slow moving.  The Mabton West Lateral of the 
Sunnyside Irrigation District is located south of the City.  The City is located in the 
Lower Yakima River Water Resource Inventory Area (WRIA) No. 37.  Most of the City 
is out of the flood plain.  A small portion of the south west corner of the City is in the 
flood plain; see Figure 1-2 for a map of the flood plain. 
 



Gray & Osborne, Inc., Consulting Engineers 

1-4  City of Mabton 
September 2013  Water System Plan 

WATER SUPPLY 
 
The City’s potable water supply is provided by the City’s ground water wellfield.  The 
City’s Wells Nos. 3, 4 and 5 are equipped with pumps and motors.  The Well No. 2 
pump, motor and equipment have been removed.  The water from these wells is 
chlorinated to provide disinfection throughout the distribution system.  See Table 1-3 for 
well information.  The current water system operating permit is classified as “Green” by 
the DOH. Systems in this category are considered adequate for existing uses and adding 
new service connections up to the number of approved service connections.  A copy of 
the Operating Permit from the DOH’s Sentry website is included in Appendix A.  There 
are no comments or Current Permit Conditions listed by the DOH. 
 
GROUNDWATER 
 
The ground water in the vicinity of the City has two discrete aquifer systems; an 
unconfined and/or semi-confined alluvial aquifer (Ellensburg), and deeper Columbia 
River basalt aquifers.  The basalt aquifers include the Saddle Mountain, Wanapum and 
the Grande Ronde.  The upper groundwater flow follows general topography with natural 
recharge occurring within the headlands and discharge occurring towards the Yakima 
River.  In this area predominant groundwater flow is from the northwest toward the 
southeast.  
 
Well No. 1 was removed from service on or prior to 1956 and was grout sealed in 1989. 
Based on data from the City of Mabton 1985 Water Study, Well No. 2 is drawing from 
the Wanapum formation.  Based upon information contained in the Report of 
Examination (ROE) for G4-29212, Well No. 3 apparently draws from the Ellensburg 
formation.  The ROE for G4-29212C indicates that Well No. 4 is open to aquifers hosted 
by the Umatilla Member of the Saddle Mountain Basalt of the Columbia River Group.  
Ecology expressed in a letter to the City (12-16-2004) that Well No. 5 was cased and 
sealed into the Saddle Mountain Basalt Formation, and as of November 3, 2010, the 
DOH approved the wellfield designation S05 for Well No. 4 and Well No. 5. 
 
According to the Lower Yakima Valley Groundwater Quality Preliminary Assessment 
and Recommendations Document, the shallow aquifer in this area has high nitrate-
nitrogen levels, with at least a third of the wells in the Lower Valley having greater than 
5 mg/l nitrate-nitrogen.  Nitrate-nitrogen levels of 10 mg/l are considered a potential 
health risk to the public. 
 
WATERSHED PLANNING 
 
The City of Mabton is located in the Lower Yakima Watershed Water Resource 
Inventory Area (WRIA) 37.  Several studies and planning documents are available on the 
Department of Ecology’s website for WRIA 37. 
 
Per the Department of Ecology, WRIA 37 has completed phases 1, 2 and 3 and is in the 
process of completing phase 4 of the watershed planning process. 
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CRITICAL WATER SUPPLY AREA 
 
Mabton is not located in a Critical Water Supply Area.  
 
INVENTORY OF EXISTING FACILITIES 
 
The purpose of the water system inventory is to establish the amount, type, and capacities 
of the various components of the existing water system.  The current potable water 
system components consist of five wells (of which two are no longer in use, one is for 
emergency use and two are in service), one storage reservoir, approximately 10 miles of 
water distribution lines, and one booster pumping station.  The City’s water system has a 
single pressure zone.  Figure 1-2 shows an overview of the City’s water system piping. 
 
SOURCE OF SUPPLY 
 
The source of supply for the City is ground water supplied by three wells.  Well No. 4 
and Well No. 5 are the City’s active, permanent sources and have an estimated combined 
total pumping capacity of 700 gpm.  The City also has two emergency status wells, 
Well No. 2 and Well No. 3.  Well characteristics are summarized in Table 1-3 and shown 
in Figure 1-3.   
 
The City’s Well No. 1 was taken out of service in the 1950s and decommissioned with 
cement grout in accordance with WAC 173-160.  During the sealing of the well, 320 feet 
of tremie pipe was inserted into the well and removed as the bore hole and casing was 
filled with cement grout.  
 
Well No. 3 has tested to be high in nitrates (17 mg/l), so if this well is to be used, the City 
blends this water with the water of Well No. 4 or Well No. 5 in order to produce a 
combined stream of water that does not exceed the State’s maximum contaminant level 
(MCL) of 10 mg/l. 
 
The well house for Well No. 4 appears to be constructed with explosion proof –lighting. 
It is possible that this well may produce methane, however no records have been found to 
indicate that this is the case.  
 
Copies of the City’s well logs are included in Appendix B. 
 
The City also has a small well used for wash down at the wastewater treatment plant.  
This well is a 3-inch diameter, 25-foot deep well located at the wastewater treatment 
plant.  There is no well report available for this well.  It is utilized solely for the operation 
of the wastewater treatment plant. 
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TABLE 1-2 
 

Mabton Water Well Characteristics 
 

Characteristic Well No. 
2(1) 

Well No. 3 Well No. 4 Well No. 5

DOH Source No. SO2 SO3 SO1 SO4 
Identifying No. AFL768 AFL767 ABR606 ALF995
Status Emergency Emergency Permanent Permanent
Date Drilled 1935 1957 1987 2007 
Wellhead Elevation (ft)  718 (+/-) 718 715 (+/-) 715 (+/-)
Pump Intake Level (bgs, 
ft) 

n/a (1) unknown In repair. 500’ 
(est.), to be 
determined.

250 

Surface Seal n/a None 
indicated 

Bentonite & 
Cement to 19’ 

Grout to 135’,
Grout strata seal 
at 425’

Casing Diameter (in) and 
depth (bgs, ft) 

8” 16” (0’-
130’) 
12” (120’-
307’) 

16” (0,-134”), 
12” (+18”-
437.7’), 
10” (411’-594’), 
8”(563’-729’) 

16” (0-135’),
12” (72’-425’) 

Well Depth (bgs, ft) 1,180 1004 740.6 710 
Well Casing Depth (bgs, 
ft) 

n/a 307 729 425 

Casing Perforations (ft) n/a 96’-115’, 
295-305’

563’-726’ none 

Open Interval (bgs, ft) n/a >307 >729 >425 
Formation Wanapum Ellensburg Saddle 

Mountain, (2) 
Saddle 
Mountain(2)

Gas, Odor or Nitrate Methane, 
Hydrogen 
Sulfide

Nitrate
Level of 
17 mg/l

Possible 
Methane 

Hydrogen 
Sulfide 

Rated Capacity (gpm) 800 250 1,000 (1987)(3) 500 
Actual Capacity (gpm) 740 250 200 (2013) (3) 500 
Pump Type Line-Shaft Submersible Line-Shaft Line-Shaft
Pump Manufacturer Layne - Layne  
Pump Speed (RPM) 1760 - - 1,775 
Pump Column Diam. (in)  unknown unknown unknown 6 
Motor Horsepower (HP) 75 40 125 60, US Motor
Static Water Level (bgs,ft) 82’ (1989) 64’ (2002) 155’ (2013) 76’ 
Dynamic Water Level  
(bgs, ft) 

118’ 
(1989)

81’ (1974) 411’ 200’ Estimated

(1) No well report is available for the well.  The equipment for this well has been removed. 
(2) Per the ROE for CG4-29212C, based upon geologic data, this well is “open to aquifers hosted by 

the Umatilla member of the Saddle Mountains Basalt of the Columbia River Basalt Group”. 
(3) SWL dropped from 76’ in 1987 to 114’ in 1999, and 155’ in August of 2013 which has 

contributed to a reduced well output. Initial pump flow test after well cleaning indicate a capacity 
of approx. 240 gpm.  Actual capacity will be determined once the well is re-equipped and source 
flow meter is installed. 
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WATER RIGHTS 
 
The City currently has certificates for an instantaneous (Qi) water right of 2,400 gpm and 
an annual withdrawal (Qa) water right of 452.4 acre-feet.  The City also has a right for a 
well for use at the wastewater treatment facility for Qi of 15 gpm and Qa of 2 acre-feet 
per year.  A copy of the records of examination (ROE) and certificates for these water 
rights is included in Chapter 10.  A summary of the City’s water rights is presented in 
Table 1-4 and a water rights self assessment form is included in Chapter 4. 
 

TABLE 1-3 
 

City of Mabton Water Rights 
 

Source 

Water 
Right 
Number Type 

Priority 
Date 

Maximum 
Instantaneous 
Withdrawal 
(gpm) 

Annual 
Withdrawal 
(Acre-Feet) 

Well Nos.       
2 & 3 

G3-
00027C 

Certificate 3/3/1971 1,400 280(1) 

Well No. 4 
G4-
29212C 

Certificate 
2/24/198

7 
1,000(2) 452.4(2) 

Well Nos.       
4 & 5 

CG4-
29212C 

Change 
Cert./ROE(3)

4/27/200
4 

-- -- 

Subtotal (Sources used in City’s water system) 1,000(2) 452.4(2) 
Other:  

WWTF Well(4) 
G3-
00381C 

Certificate 6/2/1972 15 2 

Total 2,415 454.4 
(1) Total Qa capped at 280 acre-ft.  Originally this right was for Wells No. 1 and 2, but Well No. 1 

has been decommissioned. 
(2) 280 acre-feet of this right are alternate, non-additive to Ground Water Certificate No. G3-00027C. 

CG4-29212C limits Qi to 1,000 gpm and Qa to 452.4 acre-ft. 
(3) Water Right Change Application is approved to allow Well No. 4 and Well No. 5 as the points of 

withdrawal for this water right. 
(4) This well is used utilized solely for the operation of the wastewater treatment facility (WWTF). 
 
STORAGE 
 
The City has one reservoir in service which has a nominal volume of 800,000 gallons.  
This reservoir serves the City’s single pressure zone.  All functioning wells pump to this 
reservoir.  A summary of the characteristics of the City’s reservoir is presented in 
Table 1-5, the reservoir location is shown on Figure 1-2.  The City also has an abandoned 
50,000 gal. elevated steel reservoir located adjacent to the booster pumping station. 
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TABLE 1-4 
 

City of Mabton Reservoir Characteristics 
 

 
Characteristic 

Reservoir 
No.  1 

Date Constructed 1975 
Nominal Storage Capacity (gallons) 800,000 
Usable Storage Capacity (gallons) 611,500 
Type of Construction Welded Steel 
Diameter 34’ - 5” 
Height (feet) 115 (+/-) 
Base Elevation (feet above msl) 723 (+/-) 
Aeration Tray Bottom (feet above bottom of reservoir) 113(+/-)(1) 
Overflow Elevation, Max. W.S. elev. (feet above msl) 835 (+/-) 
Overflow Height (feet) 112 (+/-) 
Tank Crown Height (feet above msl) 838 (+/-) 
(1) Per Preston Shepherd plans “Water System Improvement Project, Aeration Trays”, 10-17-74, 

(note, these are not as-built drawing). City currently sets the operating water surface at 
approximately 27 feet below the aeration trays to facilitate aeration. 

 
The reservoir was last cleaned in 1984.  The water levels in the reservoirs are controlled 
by mercury pressure controls on the outside of the tank.  The controls were removed from 
the interior of the tank after a methane gas explosion destroyed the top of the steel 
standpipe.  The explosion was reportedly caused by a spark from a ventilator fan motor 
which has since been removed.  As this tank was constructed in 1975, building codes for 
reservoirs such as this have been tightened for seismic concerns, and it is likely that the 
reservoir may require additional anchorage to meet the current code. 
 
In either 1975 or 1978 (year unknown), the City had aeration trays constructed in the top 
of the reservoir.  The reservoir inlet pipe is routed to discharge onto these trays.  These 
trays consist of three tiered steel trays of 3/16” thick plate steel drilled with ½” diameter 
holes.  In addition, a 1,000 cfm explosion proof blower fan was added just above the 
trays at the center of the tank roof.  These components were added to assist in the 
removal of hydrogen sulfide and the methane gas buildup in the tank to reduce the chance 
of explosion.  
 
A pressure gauge located in the BPS detects the water level in the reservoir.  This 
pressure gauge is used to turn the wells on or off.  The operating pressures are 34 psi for 
the “pump-on” level and 37 psi for the “pump-off” level.  This corresponds to reservoir 
water levels of 78.5 feet and 85.4 feet.  This indicates that 28 feet of the reservoir are 
dedicated to aeration and the aeration trays.  Therefore the usable capacity of the 
reservoir is reduced by approximately 200,000 gallons due to the aeration.  This lowered 
water surface reduces the pressure of the output from the reservoir by approximately 9 to 
12 psi.  
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BOOSTER PUMPING STATION 
 
The City’s Booster Pump Station (BPS) was constructed in 1988 and is located in the 
center of Mabton City Park, southwest of the intersection of South Main Street and Fern 
Street.  It was designed with one 5 HP booster pump (constantly on), two 15 HP booster 
pumps, and a 30 HP fire pump.  It is now equipped with one 10 HP booster pump 
(constantly on), two 15 HP booster pumps and one 30 HP fire pump.  Water is pumped 
from the reservoir through a 12-inch pipe with gate valve and flow meter to the 
distribution system.  The BPS is necessary to boost water system pressures and fire flows, 
partly because the upper portion of the reservoir has been used for aeration and the 
aeration trays which have reduced the head available to the system.  The characteristics 
of the BPS pumps are shown in Table 1-6. 

 
TABLE 1-5 

 
Booster Pumping Station Characteristics 

 

Characteristic 

Booster 
Pump 

No.  1(1) 

Booster 
Pump 
No.  2 

Booster 
Pump 
No.  3 

Fire 
Pump 
No.  4 

Status Constant on Lead Lag Fire 
HP 10 15 15 30 
Installed 1988 1988 1988 1988 
Flow (gpm)  175 550 550 1,200 
@ TDH (ft) 70 70 70 70 
RPM 1,770 1,750 1,750 1,750 
Size 2” x 2½” 4” x 5” 4” x 5” 6” x 6” 
Phase, Voltage, Hz 3, 460, 60 3, 460, 60 3, 460, 60 3, 460, 60 
Manufacturer Paco Pumps Paco Pumps Paco Pumps Paco Pumps 
Model No. 10-20953-

130001-
1682 

10-40957-
140001-
1822 

10-40957-
140001-
1822 

16-60957-
140101-
1882 

(1) The original 5 HP jockey pump motor was replaced with a 10 HP motor (date unknown). 
 
TRANSMISSION AND DISTRIBUTION SYSTEM 
 
The existing water distribution system consists of approximately 9 miles of pipeline 
serving the City of Mabton.   
 
The City’s older water mains are comprised largely of cast iron (CI) (1936) and asbestos 
– cement (AC) (1975).  PVC (AWWA C900) pipe is now used almost exclusively, 
whether for replacement or new installations.  Table 1-7 lists the approximate length, 
diameter, and type of pipe in the system. 
 
In December, 2012, the City had a leak detection study (Appendix C) performed on the 
distribution system.  This study found two leaks in the distribution system, one in a  
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2-inch line (estimated at 5 to 10 gpm) and the other in the Well No. 5 check valve 
(estimated at 1 gpm).  As check valves are re-seated each time they open and then close, 
it is possible that the flow rate of the check valve leak may vary significantly.  The City 
intends to investigate these leaks and to repair them in order to reduce system losses. 

 
TABLE 1-6 

 
Length in Feet of Transmission and Distribution System Piping 

 

Pipe Size 
Cast Iron 
(1936) 

PVC 
(age varies) 

Asbestos-
Cement (1975) Total 

Percent of 
Total 

4-Inch 24,267 1,016 0 25,283 52% 

6-Inch 10,245 341 0 10,586 22% 

8-Inch 2,245 7,012 2,699 11,956 25% 

12-Inch 0 0 633 633 1% 

Total 36,757 8,369 3,332 48,458 100% 

Percent of Total 76% 17% 7% 100% - 
 
SYSTEM CONTROL 
 
The controls for City Wells Nos. 3 and 4 are located in the BPS building.  Also reported 
at this location are the reservoir pressure, booster pressure and booster flow, as well as 
various high and low pressure alarms.  This site also houses and records on circle charts 
flows from Well Nos. 2 and 4, the reservoir level, and booster pump flows.  The start and 
stop settings for Well Nos. 2, 3 and 4 are set via hand dials located adjacent to the 
reservoir level indicator.  The main electrical switching panels for this equipment are 
located in this building as well.  
 
Signals from the BPS are displayed on the main panel board.  From this location in the 
booster station, the operator can operate booster components in manual or automatic 
modes.  Alarms are displayed, and key personnel are automatically dialed when an alarm 
occurs.  Alarms for the majority of the sites include pump failure, power failure, and 
high/low reservoir water level.  
 
The controls for Well No. 5 are located at the well house for Well No. 5. 
 
A complete description of the operation and set points for the reservoirs is described in 
Chapter 6, Operation and Maintenance Program. 
 
WATER TREATMENT 
 
The City’s sources are chlorinated.  A discussion of water quality is described in 
Chapter 3, System Analysis.  
 



Gray & Osborne, Inc., Consulting Engineers 

City of Mabton  1-11 
Water System Plan  September2013 

All water is pumped to the aeration trays at the top of the City’s reservoir where gases are 
vented away by a fan in order to prevent a buildup of the naturally occurring, potentially 
explosive, methane gas and to facilitate hydrogen sulfide removal.  The City has 
previously had problems with gas buildups in the reservoir and well houses.  The 
methane production is associated with Well No. 1, Well No. 2 and Well No. 4, while 
Well No. 2 and Well No. 5 produce hydrogen sulfide. 
 
ADJACENT WATER PURVEYORS AND INTERTIES 
 
There are no adjacent water purveyors.  The City has no existing interties. 
 
RELATED PLANNING DOCUMENTS 
 
The following documents were consulted in the preparation of the Water System Plan 
Update: 
 

City of Mabton, Wastewater Facility Plan, 2011. 
City of Mabton, Comprehensive Plan Update, 2009.  This plan represents the 
community’s policy plan for growth over the twenty-year planning period.  This 
report was used for determination of future population growth.  
City of Mabton, Comprehensive Water System Plan, 2005. 
Plan 2015, (The Yakima County Comprehensive Plan), amended 2007. 

 
SERVICE AREA, ZONING AND SERVICE AREA POLICIES 
 
The current City limits and UGA boundary are shown on Figure 1-4, as well as the 
Existing Service Area, Future Service Area, Retail Service Area, and the water rights 
place of use. 
 
EXISTING LAND USE AND ZONING 
 
In general, existing land uses correspond to the zoning presented in Figure 1-5.  The 
businesses, professional offices, and industries are located along or near the main routes 
through the City.  Table 1-8 summarizes the current zoning within the Mabton UGA.  
Yakima County zoning is also presented in Figure 1-6. 
 
FUTURE SERVICE AREA 
 
The City’s future service area boundary is a portion of the area within the UGA boundary 
and is shown on Figure 1-4. 
 
FUTURE LAND USE AND ZONING 
 
Extensive zoning changes are not expected to the area in and around the City for the  
20-year planning period as indicated in the City’s 2009 Comprehensive Plan Update. 
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GROWTH MANAGEMENT ACT CONSIDERATIONS 
 
The Growth Management Act was passed into law in 1990 with the intention to control 
uncoordinated and uncontrolled growth, which is considered to pose a threat to the 
quality of life and the environment within the State of Washington.  It was determined by 
the State that it is in the public interest that citizens, communities, local governments, and 
the private sector cooperate and coordinate with one another in comprehensive land use 
planning.  The City has adopted its 2009 Comprehensive Plan Update.  Currently, land is 
zoned in five of the nine available zoning districts.  These five zones are as listed in Table 
1-7: 
 

TABLE 1-7 
 

City of Mabton Zoning 
 

Land Use 
Designation Brief Description(1) 

Residential District 
(R-1) 

Intended to establish residential development, with maximum 
of seven to eight units per acre. Allows single family, two-
family, multifamily dwellings, mobile homes and parks.  
Building heights up to 35 feet. 

High Density 
Residential District 
(R-2) 

Density of up to 26 units per acre. Permitted uses are the same 
as in R-1. Building heights up to 40 feet. 

Commercial District 
(C-1) 

Intended to permit a wide range of commercial uses but 
generally prohibits residences except as accessory uses. 
Intended for areas with good access so that traffic impacts on 
residences are minimized. 

Manufacturing 
(M-1) 

The manufacturing district permits commercial uses, plus a 
range of light and heavy industrial uses, but generally prohibits 
residences except as accessory uses. 

Park and Open Space 
District  

Intended to provide open space for low-intensity public and 
private parks, etc. 

(1) For a more detailed description and definition, see the Mabton municipal code. 
 
The City’s zoning map is shown on Figure 1-5. 
 
DUTY TO SERVE STATEMENT FOR THE RETAIL SERVICE AREA 
 
Per RCW 43.20.260, the City has a duty to serve within its retail service area if a 
potential user approaches the City with a request for connection and the following 
threshold factors apply: 
 
The municipal water supplier has sufficient capacity to serve water in a safe and reliable 
manner. 
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The service request is consistent with adopted local plans and development regulations. 
The municipal water supplier has sufficient water rights to provide service. 
The municipal water supplier can provide service in a timely and reasonable manner. 
 
The Mayor and Clerk-Treasurer determine whether a request meets the above criteria, 
and present a recommendation to the City Council. 
 
SERVICE AREA POLICIES AND CONDITIONS OF SERVICE 
 
Table 1-8 summarizes the City of Mabton service area policies and their definitions. 
 

TABLE 1-8 
 

City of Mabton Service Area Policies 

Notes: 
(1) Indirectly addressed in City’s code. City performs all extensions. 
(2) Not currently addressed in City’s code. 

Policy Name Policy Summary 
City Municipal 
Code Reference 

Wholesaling of 
Water 

Will the purveyor provide water to other 
utilities on a wholesale basis? 

Not applicable. 
Adjacent water 
utilities are not close. 

Wheeling of 
Water 

Will the purveyor allow the system’s 
mains to be used to wheel water to 
another water system? 

Not applicable. 
Adjacent water 
utilities are not close. 

Design And 
Performance 
Policy 

Policy establishing construction 
standards in accordance with the City’s 
standards for all connections, extensions, 
and developments. 

Section 13.04.050 
(Note 1) 

Connection Fee 
Policy 

Establishes connection fees to be paid for 
new service connections. 

Section 13.04.430 

Cross Connection 
Control 

Policy establishing the requirements for 
cross connection prevention devices. 

Section 13.05 

Growth Policy Policy stating how growth of the system 
will be funded. 

Section 13.04.560 

Connection 
Mandatory Policy 

Policy stating that connection to the 
water system by residents within the City 
Limits is mandatory. 

Section 13.04.040 

Over-sizing 
Policy 

City provides funds to install larger than 
needed facilities to allow for future 
development, if necessary. 

(Note 2) 

Surcharge Policy Policy determining that a surcharge will 
be assessed to water connections outside 
City limits. 

New connections 
outside City limits 
are not allowed per 
Sec. 13.04.660. 
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TABLE 1-8 (cont.) 

 
City of Mabton Service Area Policies 

 

Policy Name Policy Summary 
Current City 
Policy Reference 

Direct Extension 
Policy 

Policy stating whether any new 
development shall be served through 
a direct line connection from the 
City’s existing system. 

(Note 2) 

Extensions Policy 
Within City 
Limits 

Policy establishing service extensions 
within City Limits, required design 
standards and how extensions and 
associated costs will be paid for. 

Section 13.04.560 
(Note 1) 

Extensions Policy 
Outside City 
Limits 

Policy establishing service extensions 
outside City limits but within the 
designated UGA.  These extensions 
will be allowed provided certain 
conditions are met.   

Section 13.40.560, 
New connections 
outside City limits are 
not allowed per Section 
13.04.660. 

Annexation 
Policy 

Is annexation required in order to 
obtain water service?  

(Note 2) 

Late-Comer 
Agreement Policy 

Policy establishing a Late-Comer 
agreement. 

(Note 2) 

Notes: 
(1) Indirectly addressed in City’s code. City performs all extensions. 
(2) Not currently addressed in City’s code. 



CHAPTER 2 
 

BASIC PLANNING DATA 



City of Mabton  2-1 
Water System Plan  September 2013 

CHAPTER 2 
 

BASIC PLANNING DATA 
 
This chapter presents the basic planning data used to estimate Mabton’s future water 
demands.  Water demand projections are used in Chapter 3 to evaluate the adequacy of 
the City’s existing water system. 
 
HISTORICAL POPULATION, NUMBER OF SERVICES, AND 
WATER USE 
 
In this section historical population trends, number of services, and water production and 
consumption data are presented. 
 
HISTORICAL POPULATION 
 
As shown on Figure 2-1, the population within the City limits has grown steadily since 
1930 and has more than doubled since 1970. 
 

FIGURE 2-1 
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(1) Source:  Washington State Office of Financial Management.  
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SERVICE CONNECTIONS 
 
The number of service connections for 2010 is summarized in Table 2-1.  The City’s 
classifications of service connections are consolidated here into the following customer 
classes: Residential (Residential and Mobile Homes), Commercial (includes Business and 
Churches), and Municipal (includes City/Other Buildings and Schools).  As indicated in 
the table, the City had 532 billing connections in 2010.  DOH has approved the City for 
671 connections.  The DOH currently shows 632 “Calculated Active Connections” on the 
City’s Water Facilities Inventory (WFI) Form.  Currently the City’s water system DOH 
Operating Permit is color coded Green.  Systems in this category are considered adequate 
for existing uses and adding new service connections up to the number of approved 
service connections.   

 
TABLE 2-1 

 
2010 Billing Accounts (1) 

 

Customer Class (Bill Classifications)(2) 
Number of  

Billing Accounts % of Total Connections 
Single Family Residential (1, 8, 10, 11) 457 86% 
Multi Family Residential (3) 28 5% 
Commercial (0, 2, 5) 33 6% 
Municipal (4, 6) 14 3% 
Total 532 100% 
(1) Source: City records. 
(2) The City’s codes for the Bill Classifications indicated in parentheses are as follows: (0)=Water 

Only; (1)=Residential; (2)=Business; (3)=Apartments; (4)=City/Other Buildings; (5)=Churches; 
(6)=Schools; (7) is not used; (8)=Outside Water Only; (9) is not used; (10)Residential; 
(11)=Mobile Homes. 

 
WATER USE 
 
The City has started tracking the water production from Well No. 5 and has purchased a 
water meter for installation at Well No. 4 which is not currently functioning properly.  
This meter will be repaired or replaced.  The City has been manually recording daily 
source meter reads for well No. 5, and once a functioning meter is installed at Well No. 4, 
will record these reads daily as well.  After the City has gathered a year’s worth of 
production records, water use efficiency can be determined in a more accurate manner. 
 
For the purposes of this water system plan, however, water loss has been estimated by the 
following method: 
 

During a time of expected low water usage, calculate the volume of water pumped 
into the system by measuring the drop in the City’s single reservoir and then 
subtract from this an estimate of the water use by authorized uses.  The difference 
will be an estimate of the City’s water losses to leakage and other unauthorized 
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uses (Distribution System Leakage or DSL).  This test was performed on the 
evening of Thursday, April 26th, 2012, at approximately 10:10 pm to 11:10 pm.  
There had been a heavy rainfall event this day, which significantly reduced what 
little irrigation one might have expected at this time of the year.  The drop in the 
reservoir height was determined from the associated pressure drop as reported by 
the digital pressure meter for the reservoir in the City’s booster station.  This 
difference was measured over the one-hour period.  The results are summarized as 
follows: 
 
During the one hour test: 
Volume of water drained from reservoir:   15,800 gal. per hour 
Estimate of volume of water used(1):    10,400 gal. per hour 
Approximate Distribution System Leakage (remainder)   5,400 gal. per hour 
 
Annualized this water loss is estimated as 50,000,000 gal/yr. or 153 ac-ft/yr. 
 
(1)Estimated uses for the hour as follows: (1) 7 gal. toilet flush per connection; (1) 50 gal. shower 
per 10 connections; (1) 5 gpm irrigation use per 40 connections, (2) 2 gpm commercial uses, (12) 
3 gal. toilet flushes; (1) 2,000 gal. water use per Northwest Horticulture; 4 gpm for bar sprayer at 
WWTF.  
 

While this type of test provides only a rough estimate of the distribution system leakage 
(DSL), it indicates that the leakage is quite substantial, which may be due to the fact that 
approximately 50 percent of the City’s water mains are now over 70 years old.  These 
flows out of the reservoir have been corroborated with the reservoir flow charts, which 
indicate an approximate water distribution leakage of 5,000 gallons per hour.  Once the 
City has been able to track water production, a better estimate of the DSL can be made. 
 
In December of 2012, the City had a leak detection survey (Appendix C) performed by 
American Leak Detection.  This survey discovered only two leaks in the pipes that were 
surveyed with an estimate of 6 to 11 gpm of total leakage.  Note that due to a lack of 
records of old pipes (which may still be connected to the system), there may be 
significant leaks that would not be detected by this survey.  Only pipes with locations that 
are known can be surveyed for leaks. 
 
Water consumption is recorded monthly at individual water service meters, except during 
those winter months when meters are snow-covered and inaccessible.  During those 
months, customers are billed the base rate only and the first spring reading is averaged for 
the unread months.  Customers are then charged accordingly for any overages. 
 
We note here that the estimated 2012 peak hour demand (PHD) of 1,109 gpm (see Table 
2-3) exceeds the estimated 700 gpm capacity of Wells No. 4 and No. 5.  Therefore, 
during peak water usage, it is expected that the reservoir will be drawn down to supply 
these demands during this time when outflow exceeds inflow.  The system is to some 
extent, self-adjusting as when the reservoir level drops, this slightly reduces the pressure 
which will be seen throughout the system and thereby reduce the water supply rate, water 
usage and water leakage.  



Gray & Osborne, Inc., Consulting Engineers 

2-4  City of Mabton 
September 2013  Water System Plan 

However, it is a very real possibility and risk that the City’s reservoir could potentially be 
emptied on high-demand days, especially if the reservoir level had not recovered 
overnight from the previous day’s demands and sources (such as has happened to 
Well No. 4) are compromised. 
 
The City has had experience with significant dropping of the reservoir levels in 
August 2013, when Well No. 4 failed.  During this time, the City was forced to issue 
water-use reduction measures for customers.  The City is aware of the risk of emptying 
the reservoir and by monitoring the reservoir water levels, and shutting off the booster 
station during selected times of the day (with DOH consent), the City has been able to 
manage system supply and demand in order to maintain water levels in the reservoir. 
 
It is critical for the City to increase their source capacity by drilling and equipping a new 
well as soon as possible.  This new well would help to eliminate the water storage 
problem, provide source redundancy should the City have another well failure, and 
provide the City with a more reliable source. 
 
Average Day Demand (ADD) 
 
Table 2-2 lists water consumption and estimated production between 2006 and 2010.  
The Annual production has been estimated by assuming a fixed amount of 50,000,000 
gallons annually of DSL over the 5-year time period.  Annual production, or demand, is 
commonly reduced to a daily value, and is referred to as the average daily demand 
(ADD).  ADD is important in determining the adequacy of the City’s annual withdrawal 
water right quantities. 
 
The City’s demands have been relatively consistent over the last several years, and an 
average ADD will be used to project future demands. 
 

TABLE 2-2 
 

2006-2010 Average Day Demand 
 

(1) Source: Washington State Office of Financial Management.  
(2) Estimated production from consumption assuming constant 50,000,000 gal. (153 ac-ft.) per year 

DSL. 
(3) Source: Mabton billing records. 

Year 
Service Area 

Pop. (1) 
Production 

(gal) (2) 
Consumption 

(gal) (3) 
ADD 
(gpd) 

Per Capita 
Production 
(gal/cap-dy) 

Annual 
Production 
(ac-ft/yr) 

2006 2,075 132,000,000 82,411,000 362,000 174 406 

2007 2,080 132,000,000 82,386,000 362,000 174 406 

2008 2,085 127,000,000 76,919,000 348,000 167 390 

2009 2,100 133,000,000 83,236,000 364,000 173 408 

2010 2,165 127,000,000 77,106,000 348,000 161 390 

2006-2010 Average: 130,000,000 80,410,000 356,000 170 400 
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FIGURE 2-2 

 
2006-2010 Mabton Monthly Water 

Production

 
 
The monthly production values in Figure 2-2 have been adjusted for DSL (assumed to be 
constant), seasonal variations in the meter reading cycle, outliers and recording 
anomalies.  Production is therefore estimated based upon consumption plus a constant 
amount of estimated DSL. 
 
Maximum Day Demand 
 
The maximum amount of water pumped from the City’s wells in a 24-hour period is 
called the maximum day demand (MDD).  MDD values are used to determine whether 
the water system has sufficient source capacity to meet current and future production 
demands and to determine its requirements for instantaneous water rights. 
 
Since the City does not have production data, an analysis of the production data cannot be 
performed.  DOH’s 2009 Water System Design Manual (WSDM) recommends using a 
ratio of MDD to maximum month’s average day demand (MMAD) in Eastern 
Washington of 1.3, which results in an MDD/ADD ratio of 2.1 for Mabton.  The previous 
water system plan had used 2.0 for the MDD/ADD ratio.  MMAD and MDD data for 
2006 through 2010 are presented above in Table 2-3. 
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Peak Hour Demand 
 
The maximum amount of water produced in a one-hour period during a maximum day is 
the peak hour demand (PHD).  PHD is an important parameter in determining the amount 
of reservoir storage needed to make up the difference between the peak hour production 
requirement and the system’s pumping capacity. 
 
The City currently has very few records of the continuous reservoir levels needed to 
calculate the PHD.  In the absence of actual field data, DOH provides a means to estimate 
PHD using Equation 5-1 from its WSDM. 
 

    18





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Where PHD is in gpm, MDD is in gpm, N is the number of equivalent residential units 
(ERUs), and C and F are coefficients based on N.  For an average value for 2006 through 
2010, MDD = 519 gpm (Table 2-3), N = 448 ERUs, C = 1.6 and F = 225 (WSDM), 
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Table 2-3 summarizes ADD, MDD and PHD for 2006 through 2010. 
 

TABLE 2-3 
 

2006-2010 Estimated Water Production 
 

Year 

Service 
Area 

Pop.(1) 

Estimated 
ADD  

(gpd) (2) 

Estimated 
MDD(3) 
(gpm) 

Estimated 
PHD(4) 
(gpm) 

Estimated 
Annual 

Production 
(ac-ft/yr) 

2006 2,075 362,000 528 1,109 406 
2007 2,080 362,000 528 1,109 406 
2008 2,085 348,000 508 1,066 390 
2009 2,100 364,000 531 1,115 408 
2010 2,165 348,000 508 1,066 390 

(1) Source: Washington State Office of Financial Management. 
(2) From Table 2-2. 
(3) MDD = 2.1*ADD. 2006-2010 average MDD = 519 gpm. 
(4) PHD = 2.1* MDD. 
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Because the variability from year to year is not excessive, average values of ADD, MDD, 
and PHD will be used to project future demands. 
 
Consumption History 
 
Table 2-4 shows a summary of the City’s recorded water consumption history for 2006 
through 2010.  These data are based on City billing records for all customer classes. 
 

TABLE 2-4 
 

2006 - 2010 Total Water Consumption 
 

Year 
SF Residential(1)  

(gal) 
Apartments 

(gal) 
Municipal(2) 

(gal) 
Commercial(3) 

(gal) Total (gal) 

2006 55,072,000 8,524,000 15,590,000 3,225,000 82,411,000 
2007 54,361,000 7,178,000 17,724,000 3,123,000 82,386,000 
2008 54,860,000 6,042,000 13,220,000 2,797,000 76,919,000 
2009 54,203,000 6,133,000 16,453,000 6,445,000 83,234,000 
2010 51,084,000 6,846,000 8,836,000 10,340,000 77,106,000 

Average 53,916,000 6,945,000 14,365,000 5,186,000 80,412,000 
% of Total 67% 9% 18% 6% 100% 

(1) Includes codes (1) Residential, (8) Outside Water Only, (10) Residential, and (11) Mobile Homes. 
(2) Includes codes (0) Water Only, (2) Business and (5) Churches. 
(3) Includes codes (4) City/Other Buildings and (6) Municipal. 
 
The City’s residential consumption is summarized in Table 2-5. 
 

TABLE 2-5 
 

2006-2010 Residential Water Consumption 
 

(1) Residential Consumption from Table 2-4. 
 

Year 

Service 
Area 

Population 

Total 
Residential Consumption (1)

(gal/yr) 

Average Day Residential 
Consumption  

(gpd) 
2006 2,075 55,071,000 151,000 
2007 2,080 54,361,000 149,000 
2008 2,085 54,860,000 150,000 
2009 2,100 54,203,000 149,000 
2010 2,165 51,084,000 140,000 

Average: 53,915,000 148,000 



Gray & Osborne, Inc., Consulting Engineers 

2-8  City of Mabton 
September 2013  Water System Plan 

Distribution System Leakage 
 
Section 8 of WAC 246-290, as revised to incorporate the 2003 Municipal Water Law, 
requires municipal water suppliers with 500 or more connections to meet a state 
distribution system leakage (DSL) standard of no more than 10 percent.  DSL must be 
reported as a volume and as a percentage of total production.  The City of Mabton has 
recently been going through a change in staff and management and does not have total 
source production records.  Therefore, the City’s DSL cannot be determined to any 
degree of accuracy (see “Water Use” above).  The City is taking measures to repair or 
replace the source meter on Well No. 4.  Once this meter is properly functioning and the 
City is able to develop a history of its water production, the DSL can be determined. 
 
Currently, with an estimate of a constant 50,000,000 gal/yr. of DSL, the percentage of 
DSL is as shown in Table 2-6. 
 

TABLE 2-6 
 

2006-2010 Estimated Distribution System Leakage 
 

  Metered Consumption Estimated DSL(2) Estimated DSL(3) 
Year (gal/yr) (1) (gal/yr) (percent) 
2006 82,409,000 50,000,000 38% 
2007 82,386,000 50,000,000 38% 
2008 76,919,000 50,000,000 39% 
2009 83,234,000 50,000,000 38% 
2010 77,106,000 50,000,000 39% 

5-Year Average DSL: 38% 
(1) Table 2-4. 
(2) See “Water Use” above for discussion of Estimated Distribution System Leakage. 
(3) Percent of DSL = (Estimated DSL) / (Consumption + Estimated DSL). 
 
The City also plans to begin a program of routinely calibrating source meters every three 
years to ensure these meters are reading accurately and reliably. 
 
Equivalent Residential Units 
 
Equivalent residential units (ERUs) are a way to express water use by non-residential 
customers as an equivalent number of residential customers.  Because the City’s 
population has remained relatively stable over the last five years, the average ERUs for 
each customer class for 2006 through 2010 are used to determine ERU values in 
Table 2-7.  The average consumption per residential customer for 2006-2010 was 
323 gpd/ERU (=53,916,000 gallons/yr 365 days/yr  457 residential connections).  This 
number was divided into the annual consumption for each customer class to arrive at the 
number of ERUs for that class. 
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TABLE 2-7 
 

2006-2010 Average Equivalent Residential Units 
 

Classification 

Average 
Metered 

Consumption 
(gal) (1) 

2010 
Number of 

Conn. (2) ERUs (3) 
ERUs / 
Conn. 

Percent 
of Total 
ERUs 

Residential 53,916,000 457 457 1.0 67% 

Apartment Bldgs. 6,945,000 28 59 1.1 9% 

Municipal (4) 14,365,000 14 122 2.5 18% 
Commercial 5,186,000 33 44 1.3 6% 

Total 80,412,000 532 682 - 100% 
(1) From City billing records.  The values shown are averages for 2006 through 2010, see Table 2-4. 
(2) Table 2-1.  Assumes 2010 connection count is approximately equal to the average connections for 

this period. 
(3) Metered Consumption ÷ 323 gpd/ERU ÷ 365 days/yr. 
(4) Includes customer class (4) City/Other Buildings and (6) Schools. 

 
The total number of ERUs is about 29 percent more than the number of connections.  It 
will be assumed that growth of all connections will occur at approximately the same rate 
as residential growth. 
 
LARGEST WATER USERS 
 
Table 2-9 lists the City’s 10 largest retail water users in 2010.  The two largest users by 
far, are the school district for Mabton Elementary (8.5%) and Mabton High School 
(7.9%).  Both schools have large irrigated areas.  These two demands account for 
approximately 16 percent of the City’s annual usage. 
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TABLE 2-8 

 
2010 Largest Water Users 

 

Customer Water Service 
Address 

Customer 
Class(1) 

2010 
Annual 

Usage (gal) 

2010    
Avg. Daily 

Usage 
(gal) 

Percent of 
Total 

Consumption (2) 

Seventh Ave. 120  6 6,554,000 17,956 8.5% 
B St. 516-A 0 6,071,000 16,633 7.9% 
Main St. 204 C 3 1,454,000 3,984 1.9% 
North St. 330 2 876,000 2,400 1.1% 
Main St. 615/617 3 655,000 1,795 0.9% 
Mabton/Southside Rd. 8301 8 614,000 1,682 0.8% 
No. Third St. 207 6 529,000 1,449 0.7% 
Mabton/Southside Rd. 8279 8 440,000 1,205 0.6% 
North Third St. 214 6 432,000 1,184 0.6% 
Allison Rd. 182 0 347,000 951 0.5% 
(1) City Customer Class codes: 0=Water Only; 2=Business; 3=Apartments; 6=Schools; 8=Outside 

Water Only. 
(2) Total consumption for 2010 = 77,106,000 gallons, see Table 2-6. 
 
FUTURE SERVICE AREA 
 
The City’s residential housing has remained fairly constant.  In 2008, the City adopted 
Resolution No. 2008-2, a resolution concerning the annexation of several parcels of land 
on the eastern edge of the City, referred to as the Northwest Horticulture/Allison Road 
Annexation.  The City’s water system permit color is currently coded Green, allowing 
new water system connections to serve this and other areas up to the number of DOH 
approved connections.   
 
PROJECTED POPULATION, ADD, MDD, AND PHD 
 
Figure 2-3 presents the low, medium and high population projections from the 2009 City 
of Mabton Comprehensive Plan Update and the actual population growth for 2000 to 
2010. 
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FIGURE 2-3 
 

City of Mabton 
Comprehensive Plan Population Projections (1), (2), (3) 
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(1) The baseline 2000 population was 1,891. 
(2) Data from the 2009 Comprehensive Plan Update for the years 2000 to 2025. 
(3) Population projected for 2025 to 2031 at 0.5% for low projection, 1.1 % for medium 

projection and 1.5% for high projection. 
 
The actual growth between 2000 and 2010 matched the “high” population projection 
because the actual population in 2010 was 2,165 people.  For planning purposes, the 2009 
City of Mabton Comprehensive Plan Update states that the medium and high forecasts 
should be utilized.  This Plan will utilize the high population projection, since the historic 
growth rate matched the high population projection and the 2009 City of Mabton 
Comprehensive Plan Update requires utilizing the medium or high projection.  The high 
growth rate projection is 1.5 percent per year between 2020 and 2025 per the City’s 
planning consultant, the Yakima Valley Conference of Governments (YVCOG).  
Therefore, a growth rate of 1.5 percent per year will be utilized to extend the forecast 
from 2025 to 2031. 
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City officials do not know of any large businesses with plans to begin operations in the 
City in the near future.  However, as the population increases, new businesses are 
expected to open, and businesses serving the everyday needs of the community are 
expected to expand to meet these needs.  As a result, it is projected that the number of 
new businesses and new residences on the system will grow at the same annual rate as the 
population. 
 
Table 2-9 summarizes the City’s population, ADD, MDD, and PHD projections for the 
next six and 20 years.  Population projections for the City’s current corporate boundary 
were based on the 1.5 percent annual growth rate recommended in the City’s 
comprehensive plan.  The City’s non-residential ERUs are conservatively assumed to 
grow at the same rate as the residential population.  The ADD is based on a production 
demand of 323 gpd/ERU, plus an assumed constant amount of DSL of 50,000,000 
gal./yr. to account for DSL (Table 2-6).  Other values are based on an MDD/ADD ratio 
of 2.1, and a PHD/MDD ratio of 2.1. 
 

TABLE 2-9 
 

Projected ADD, MDD, and PHD 
 

Year 
Population 

(1) ERUs (2) 
ADD(3) 
(gpd) 

Annual 
Prod. 
(af/yr) 

MDD(4) 
(gpd) 

MDD 
(gpm) 

PHD(5) 
(gpm) 

2012 2,230 702 364,000 408 764,000 531 1,114 
2018 2,439 768 385,000 431 809,000 562 1,180 
2032 3,004 946 443,000 496 930,000 646 1,356 

(1) Population was estimated using Mabton’s actual 2010 population growing at 1.5% annually. 
(2) ERUs for Mabton are estimated to grow at 1.5% using Mabton’s consumption of 323 gpd/ERU. 
(3) ADD calculated from ERUs x 323 gpd/ERU + 50,000,000 gal/yr. (137,000 gpd) (DSL). 
(4) MDD = ADD x 2.1. 
(5) PHD = MDD x 2.1. 
 
Projected savings from water use efficiency measures are discussed in Chapter 4. 
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CHAPTER 3 
 

SYSTEM ANALYSIS 
 

The purpose of this chapter is to determine the ability of the City’s existing water system 
to meet current and future water quality and quantity requirements.  The major sections 
of this chapter are: 
 

 System Design Standards 
 Water Quality 
 Facility Analysis 
 Water System Physical Capacity Analysis 
 System Deficiencies 

 
SYSTEM DESIGN STANDARDS 
 
Water systems are regulated by federal, state, and local design and construction 
standards.  Standards that affect Mabton’s water system are summarized in the sections 
below. 
 
GENERAL FACILITY STANDARDS 
 
WAC 246-290 is the primary drinking water regulation used by DOH to assess capacity, 
water quality, and compliance with drinking water standards.  The 2009 Water System 
Design Manual (WSDM) serves as guidance for the preparation of plans and 
specifications for Group A public water systems in compliance with WAC 246-290.  The 
WSDM also references the following codes and guidelines. 

 
 Uniform Building Code (the International Building Code was adopted by 

all state and local agencies in 2004) 
 Uniform Plumbing Code 
 Recommended Standards for Water Works (RSWW), Ten State Standards 
 Local codes 
 American Water Works Association (AWWA) Standards 
 American Society of Civil Engineers (ASCE) Standards 
 American Public Works Association (APWA) Standards 

 
Table 3-1 lists the suggested WSDM guidance and the City’s policies with regard to each 
standard for general facility requirements. 
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TABLE 3-1 
 

General Facility Requirements 
 

STANDARD 
DEPARTMENT OF HEALTH 
WATER SYSTEM DESIGN MANUAL 

City of Mabton 
Standards 

Average Day and 
Maximum Day 
Demand 

Average Day Demand (ADD) should be determined 
from metered water use data.  Maximum Day Demand 
(MDD) is estimated at approximately two times the 
ADD if metered data is not available. 

ADD = Metered production 
MDD = 2.1 * ADD estimated 
based on WSDM. 

Peak Hour Demand Peak hour demand (PHD) is determined using the 
following equation: 

PHD = (MDD/1440(CN +F)+ 18, 

where MDD is in gpd/ERU, and C and F are 
coefficients based on N, the number of ERUs.  See 
Eq. 5-3, WSDM 

PHD = 2.1 * MDD based on 
Eq. 5-3, WSDM. 

Source Capacity Capacity must be sufficient to meet MDD and 
replenish fire suppression storage within 72 hours. 

Same as WSDM, Chapter 7. 

Storage 
Requirements 

The sum of: 
Operational Storage Volume sufficient to prevent 
pump recycling. 
Equalizing Storage VES = (QPH – QS) * 150 
Standby Storage 
VSB = (2 * ADD * N) – tm * (QS – QL) 
Fire Suppression Storage VFSS = NFF * T 

ADD = average day demand, gpd/ERU 
N = number of ERU’s 
QPH = peak hour demand, gpm 
QS = capacity of all sources, excluding emergency 
sources, gpm 
QL = capacity of largest source, gpm 
tm = daily pump source run time, min (1440) 
NFF = needed fire flow, gpm 
T = fire flow duration, min 

Same as WSDM, using the 
formulas provided in the 
manual, Chapter 9. 

Minimum System 
Pressure 

The system should be designed to maintain a minimum 
of 30 psi in the distribution system under peak hour 
demand and 20 psi under fire flow conditions during 
MDD. 

Same as WSDM, Chapter 8. 

Fire Flow Rate & 
Duration 

The minimum fire flow shall be determined by the 
local fire authority or WAC 246-293 for systems 
within a critical water supply service area (CWSSA). 

Fire flow requirements are 
based on the (local) Fire 
Department standards. 

Minimum Pipe 
Size 

The diameter of a transmission line shall be determined 
by hydraulic analysis.  The minimum size distribution 
system line shall not be less than 6-inches in diameter. 

Same as WSDM, Chapter 8. 
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TABLE 3-1 (cont.) 
 

General Facility Requirements 
 

STANDARD 
DEPARTMENT OF HEALTH 
WATER SYSTEM DESIGN MANUAL 

City of Mabton 
Standards 

Reliability 
Recommendations 

 Sources capable of supplying MDD within an 18-
hour period 

 Sources meet ADD with largest source out of 
service 

 Back-up power equipment for pump stations 
unless there are two independent public power 
sources 

 Provision of multiple storage tanks 
 Standby storage equivalent to ADD x 2, with a 

minimum of 200 gpd/ERU 
 Low and high level storage alarms 
 Looping of distribution mains when feasible 
 Pipeline velocities not > 8 fps at PHD 
 Flushing velocities of 2.5 fps for all pipelines 

Same as WSDM, Chapter 5. 
 

Valve and Hydrant 
Spacing 

Sufficient valving should be placed to keep a minimum 
of customers out of service when water is turned off for 
maintenance, repair, replacement or addition.  As a 
general rule, valves on distribution mains 12-inches 
and smaller should be provided at least every 
1,000 feet.  Fire hydrants on laterals should be 
provided with their own auxiliary gate valve. 

Valve and hydrant standards 
are outlined in the City’s 
Developer Standards. 

Water Quality 
Standards 

The primary drinking water regulation utilized by 
Health to assess capacity, water quality, and overall 
compliance with drinking water standards. 

WAC 246-290 

 
CONSTRUCTION STANDARDS 
 
The City has prepared a set of standards for developers and the City to follow when 
constructing water system components.  These standards are included in Chapter 7 so 
they can be approved by DOH as part of this plan.  Such approval is one of the 
requirements that will allow the City to construct distribution mains and distribution-
related projects without the requirement to submit project reports (WAC 246-290-110) 
and construction documents (WAC 246-290-020) to DOH. 
 
FIRE FLOW DEMANDS AND MINIMUM PRESSURE 
 
The City does not have a listing of specific fire flow requirements for buildings located in 
the City.  The IFC indicates that the minimum fire-flow requirement for one- and two-
family dwellings of 3,600 square feet or less is 1,000 gpm for 2 hours, which applies for 
most of Mabton’s residential neighborhoods.  For buildings other than one- and two-
family dwellings, or for buildings with greater than 3,600 square feet of area, the fire-
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flow is per Table B105.1 (See Appendix D).  The City’s Volunteer Fire Chief has 
determined that the maximum fire flow requirement is 1,500 gpm for 2 hours. 
 
Consistent with WAC 246-290-230, the City requires a minimum pressure of 30 psi 
under PHD conditions with operating and equalizing storage depleted, and 20 psi during 
concurrent fire flow and MDD conditions with fire suppression storage depleted. 
 
WATER QUALITY 
 
Group A public community water systems must comply with the drinking water 
standards of the federal Safe Drinking Water Act and its amendments.  DOH has adopted 
these federal standards under WAC 246-290.  To enable Group A water systems to 
comply with the regulations, Health issues each system a Water Quality Monitoring 
Report (WQMR) listing that system’s reporting requirements.  The City’s current 
WQMR is provided in Appendix H. 
 
The City, which provides continuous disinfection via chlorination, has had the occasional 
unsatisfactory bacteriological sample tests from the distribution system tests in recent 
years, but all repeat samples have been satisfactory.  There have been two positive total 
coliform tests since January of 2008. 
 
Well No. 3 frequently tests high in Nitrate-N with results of 10.2 to 24.6 mg/L verses a 
Maximum Contaminant Level (MCL) of 10 mg/L for Nitrate-N.  This well is used for 
emergency only, and if used, the output is blended per agreement with the DOH, to 
produce water below the MCL.  The blending is accomplished in the reservoir. 
 
The City’s water is discharged to aeration trays located at the top of the City’s reservoir 
in order to remove methane gas and hydrogen sulfide which are naturally occurring in the 
City’s water sources.  This aeration helps to reduce the potential for a buildup of 
explosive gases due to the methane and also to reduce taste and odor issues due to the 
hydrogen sulfide. 
 
The City is in compliance with all other State and federal water quality requirements.  
The City’s Coliform Monitoring Plan is provided in Appendix F, and results of the last 12 
years of test result exceedances as reported by the DOH are provided in Appendix G.  
Results of all tests can be found on the DOH Sentry website. 
 
FACILITY ANALYSIS 
 
Figure 1-1 shows a map of the City’s existing water system.  The system serves a single 
pressure zone. 
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SOURCE 
 
The City’s water supply consists of four wells, Wells No. 2, No. 3, No. 4 and No. 5.  The 
City has removed the pump and motor from Well No. 2.  Due to higher nitrate levels in 
Well No. 3, this well is reserved for emergency purposes only.  Therefore, the City 
normally pumps from Wells No. 4 and No. 5.  Well No. 4 has a capacity of 
approximately 200 gpm and Well No. 5 has a capacity of 500 gpm, for a total pumping 
capacity of approximately 700 gpm. 
 
The source capacity analysis as shown in Table 3-2 is approximate due to the lack of a 
functioning source meter on Well No. 4.  Without a functioning source meter, the 
production capacity of Well No. 4 cannot be verified.  In addition, it has been observed 
that occasionally on high water demand weekends in the summer, the source capacity 
cannot keep up with system demands and replenish the reservoir during the night as 
indicated by the circle chart records which record the reservoir level.  These circle charts 
indicate that occasionally the water level drops significantly, typically on hot, summer 
weekends.  
 
Well No. 4 recently failed in 2013.  When the pump was removed, general consensus was 
that the well had been drawing down the dynamic water level to the intake, and the pump 
had been damaged by pumping air.  The well has been cleaned and is currently being 
repaired.  A flow test of the well with a temporary submersible pump installed indicated a 
flow rate of 240 gpm with a stabilized drawdown to 411 bgs.  For the purposes of this 
Water System Plan, a flow rate of 200 gpm has been estimated for this well.  The actual 
flow rate of the equipped well will be known once the repair is completed. 
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FIGURE 3-1 
 

Reservoir Circle Chart of Pressure/Water Level 
 

 
 
Figure 3-1 is an example of a circle chart for the City’s reservoir dated 8-16-2012.  The 
City used this particular chart to record four weeks of pressure measurements of the water 
in the reservoir which corresponds to the reservoir’s water surface level.  
 
Point A indicates normal filling and draining of the reservoir.  This is when the water 
level is drawn down to a point and the well(s) are turned on to fill it back up.  Point B 
shows that the water surface is drawn down, the wells have turned on, but the water 
surface continues to drop until Point C, where the demands have lessened (Sunday 
evening) and the water surface begins to recover, but in this case it is not until Monday 
evening that the water surface actually recovers to a normal fill and drain pattern. 
 
At Point C, the recording of approximately 18 psi corresponds to a water surface 
elevation of approximately 41 feet above the bottom of the reservoir.  At this level, the 
reservoir has drained roughly 305,000 gallons of the 612,000 gallons of usable capacity 
(about half of the reservoir volume). 
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The City’s source capacity at times is insufficient to keep up with the demands.  In 
addition, the City needs to have a source meter and level sensor installed for Well No. 4 
in order to be able to know this well’s output and dynamic water level and to provide 
some warning to the City when there may be a problem with the well.  Also noted is that 
Wells No. 3 and No. 5 do not have level sensors.  Level sensors are suggested for these 
wells in order for the operator to monitor the water levels which can help determine if 
there may be a problem with a dropping water table or clogged screen/perforations.  The 
source meter on Well No. 3 is also not functioning, but as this source is generally for 
emergency use only, and therefore used very infrequently, installing a source meter on 
this well is of a lower priority.  The City will try to repair this meter if possible. 
 
The City’s water consumption records indicate only approximately 85 gpd per person 
water usage.  Since the City’s Wastewater Treatment Plant (WWTP) receives 
approximately 80 gpd/person, it is possible that the consumption meters are under-
reporting the water consumption or that there may be illicit water usage.  This would help 
to explain why the City’s sources cannot keep up with consumption. 
 
Source and Treatment Capacity  
 
WAC 246-290-222 (4) requires total source capacity to be sufficient to provide a reliable 
supply of water equal to or exceeding the MDD at all times.  For the analysis in 
Table 3-2, both Wells No. 4 and No. 5 were assumed to be running.  However, with the 
City’s largest well, Well No. 5, out of service, the 200 gpm capacity of Well No. 4 is 
insufficient to meet the City’s current MDD. 
 

TABLE 3-2 
 

Source Capacity Analysis 
 

Year 

Source 
Capacity(1) 

(gpm) 
MDD (2,3) 

(gpm) 
(+ / -)(4) 
(gpm) 

2012 700 531 + 169 
2018(5) 1,700 562 + 1,138 
2032(5) 1,700 646 + 1,054 

(1) Assumes both Wells No. 4 (200 gpm) and No. 5 (500 gpm) are operating. 
(2) From Table 2-10. 
(3) Note that if either well is out of service, MDD cannot be supplied in 2012 (until new 1,000 gpm 

well is constructed). 
(4) See the discussion above concerning the circle chart. 
(5) Assumes new Well No. 6 in production at 1,000 gpm. 
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Source Reliability 
 
Besides meeting the requirements of WAC 246-290-222 (4), the WSDM recommends 
that systems wishing to provide a high level of reliability to their customers consider the 
following source criteria for emergency conditions: 
 

1. Provide sufficient source capacity to meet the MDD and replenish fire 
suppression storage within 72 hours.  The largest fire suppression storage 
requirement is 180,000 gallons (1,500 gpm for 2 hours). 

2. Meet the MDD with 18 (rather than 24) hours of pumping. 
3. Meet the ADD with the largest source out of service.   
4. Provide two independent power feeds, or portable or in-place backup 

power unless the power grid meets the following minimum reliability 
criteria: 
o Outage frequency averages three or less per year based on data for 

the three previous years with no more than six outages in a single 
year.  A power outage is considered a loss of power for 30 minutes 
or longer. 

o Outage duration averages less than four hours based on data for the 
three previous years with not more than one outage during the 
three previous year period exceeding eight hours. 

 
Table 3-3 indicates deficiencies in 2012 and that if the City constructs the new Well 
No. 6 at 1,000 gpm and the City’s other sources continue to produce as indicated at the 
end of the 20-year planning period, the City will be able to meet the three recommended 
criteria. 
 

TABLE 3-3 
 

Source Reliability Analysis 
 

Condition 
Q (avail.) (1)

(gpm) 
Q (req’d) 

 (gpm) 
(+/-)  

(gpm) 
2012    

1.  Meet MDD & Replenish FSS w/in 72 hrs  700 572 +128 
2.  Meet MDD w/ 18 hrs Pumping 525 531 (6) 
3.  Meet ADD w/o Largest Source  200 253 (53) 

2032    

1.  Meet MDD & Replenish FSS w/in 72 hrs  1,700 688 +1,013 
2.  Meet MDD w/ 18 hrs Pumping 1,275 646 +629 
3.  Meet ADD w/o Largest Source  700 308 +392 

(1) Includes estimated outputs Well No. 4, Q = 200 gpm, and Well No. 5, Q = 500 gpm. In 2032, it 
has been assumed that the City has constructed a new 1,000 gpm Well No. 6. For the second 
condition, Q (avail) = (18 ÷ 24) × Q (both wells) = 0.75 × 700 = 525 gpm in 2012. 
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Regarding the fourth condition, outage data from Pacific Power and Light indicate that 
the City has had four outages lasting longer than 30 minutes in the last three years.  The 
longest was about 4.5 hours in length.  The average outage was about 3 hours.  Well 
No. 4 and Well No. 5 and the booster pumping station are all served by the same 
substation and feeder, so if this feeder is out, all three of these facilities are without 
power. 
 
While backup power would provide increased reliability for the City’s water supply, 
reliability criteria do not require it at this time.  The City intends to provide backup power 
generation for the new 1,000 gpm Well No. 6.  This well would be able to supply the 
City’s demands if power were to fail.  The pressures would not be boosted by the booster 
pump station, but low pressure water would be available. 
 
Source Protection 
 
Source water protection is covered under WAC 246-290-135.  Pertinent sections of this 
rule for Mabton include a section on the sanitary control area (SCA) and a section on 
wellhead protection. 
 
The SCA consists of the area within a 100-foot radius around each well that must be kept 
free from “construction, storage, disposal, or application of any source of contamination”.  
The City owns all of the property within the SCA for Well No. 3 and the majority of the 
property within the SCAs for Wells No. 4 and No. 5.  The City plans to approach 
property owners within the Well No. 4 and No. 5 SCAs to obtain a restrictive covenants 
per WAC 246-290-135(2)(g).   
 
The City’s 2005 Wellhead Protection Program and a 2012 update are provided in 
Appendix H. 
 
Water Rights 
 
Table 3-4 summarizes the adequacy of the City’s water rights to serve its customers for 
the 6- and 20-year planning periods. 
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TABLE 3-4 
 

Water Rights Adequacy 
 

Year 

Instantaneous Quantity (Qi) Annual Volume (Qa) 

MDD (1) 
(gpm) 

Qi (2) 

(gpm) 
(+ / -) 
(gpm) 

Annual 
Prod. (1) 

(af/yr) 
Qa (2) 

(af/yr) 
(+ / -)  

(af/yr) 
2012 531  

1,000 
+469  408  

452.4  
44.4 

2018 562  +438  431  21.4 
2032 646  +354  496  (43.6) 

(1) From Table 2-8. 
(2) Source: certificates for G3-00027C, G4-29212C and Report of Examination for G4-29212. 
 
As indicated, the City’s water rights are adequate to meet the current needs through the 
six-year planning period, however fall short for the 20-year planning period.  The City’s 
water rights self assessment form is provided in Chapter 4, Water Use Efficiency. 
 
The City plans to keep their water use within their water rights by the following: 

1. Conservation efforts including: 
a. leak detection (performed in December, 2012) 
b. water main leak repair (on-going) 
c. water main replacement   

2. Obtain additional water rights through acquisition. 
3. Apply for additional water rights.  The City is aware that no water rights 

are being issued by the Department of Ecology at this time, however the 
City would like to establish a priority date for their application for 
additional rights should these become available in the Yakima Valley at 
some future date. 

 
Note that the City’s 2005 Water System Plan indicated that Mabton was currently 
exceeding the annual volume water right.  Due to the lack of production records and 
information necessary to allow a reasonably accurate determination of distribution system 
leakage (DSL), the City hired American Leak Detection to perform a leak detection study 
to assist in prioritizing the selection of water main repairs and water main replacements.  
This study surprisingly found just two significant leaks in the City’s distribution system, 
most of which is comprised of 4-inch cast iron piping installed back in 1936, which is 
now over 76 years old. 
 
Once the City has functioning source meters and has developed an historical record of 
their water production, the determination of whether the City’s water use is within or 
exceeding their water right can be more accurately determined.  The City intends to 
continue their water conservation efforts, and will pro-actively seek to purchase 
additional water rights as it is projected that the City’s rights will be exceeded in the 
20-year planning period. 
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STORAGE 
 
The City has one reservoir, a single 800,000 gallon welded steel reservoir located in the 
Mabton City Park at the intersection of South Main Street and Fern Street.  The reservoir 
serves the City’s single pressure zone after the pressure is boosted at the BPS, which is 
also located in the same park, adjacent to the reservoir.  The reservoir has an overflow 
elevation of approximately 835 ft msl, however the City maintains the top of operational 
storage at 811 feet (in order to provide for the aeration trays and aeration of the water).  
Therefore the storage volume in use is approximately 612,000 gallons. 
 
WAC 246-290 and the WSDM define the following storage volumes for reservoirs. 
 

 Operational Storage (OS).  Operational storage is the volume at the top of 
the reservoir that is used to control the well pumps.  The City uses the top 
5 feet, or approximately 35,000 gallons, for this purpose. 

 
 Equalizing Storage (ES).  This storage component consists of the amount 

of storage needed to make up the difference between the PHD and the 
source capacity of the water system.  The WSDM requires sufficient ES to 
make up this difference for 150 minutes, i.e., 

 

 
where QS = the sum of all well capacities (in gpm) in the zone supplying 
the reservoir.  WAC 246-290-230 (5) requires a minimum pressure of 
30 psi at the bottom of ES. 

 
 Fire Suppression Storage (FSS).  Fire suppression storage is the amount of 

storage required to fight a fire.  WAC 246-290-230 (6) requires a 
minimum pressure of 20 psi when the system is simultaneously providing 
MDD plus the required fire flow.  The required FSS is determined to be 
the amount of required fire flow multiplied by the fire flow duration.  The 
City’s largest maximum fire flow storage requirement is 1,500 gpm  
120 min = 180,000 gallons. 

 
 Standby Storage (SB).  The purpose of standby storage is to provide a 

measure of reliability when sources fail, power outages occur, or another 
emergency places the burden of water system supply solely on storage.  
With the approval of the local fire authority (which the City’s Fire Chief 
has granted), WAC 246-290-235 allows fire suppression and standby 
storage to be nested, with the larger of the two volumes being the 
minimum required.  Section 9.0.4 of the WSDM indicates that SB should 
provide for two days of ADD assuming the largest water source is out of 
service, i.e., 

min),150)(QPHD(ES S
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where QL = the capacity of the largest source, and tm is the time that the 
sources are pumped during the two-day outage.  The WSDM suggests 
using tm = 1,440 minutes, or one day of pumping. 
 
Alternatively, the WSDM recommends that SB be no less than 200 gallons 
times the number of ERUs being served by the reservoir. 
 
Dead Storage (DS).  Dead storage is water below the minimum design 
pressure of 20 psi during an emergency event.  For Mabton the highest 
service meter is at approximately elev. 734, putting the minimum 
allowable hydraulic gradient at elev. 780 (734 + 20 ÷ 0.433).  This 
elevation is approximately 57 feet from the bottom of the reservoir, which 
is why the City has a booster pumping station (BPS), to make use of the 
additional volume in the reservoir below this point and to boost pressures 
throughout the City. 

 

WAC 246-290-235(4) allows fire suppression storage and standby volumes to be 
combined or “nested”, provided the local fire protection authority does not require them 
to be additive.  While the City’s volunteer fire chief agrees that nesting of FSS and SB is 
allowable, it is found to not be necessary as the existing storage can provide both of these 
volumes independently.  Table 3-5 shows the analysis of the City’s physical storage 
capacity without nesting.  
 

TABLE 3-5 
 

Storage Volumes without Nesting 
 

Year 

Storage Component (Amounts in gal) (+/-) (2) 

(gal) OS ES FSS (1) SB Total  

2012 35,000    62,000  180,000 140,000 417,000 195,000 
2018 35,000         -    180,000 154,000 369,000 243,000 
2032 35,000         -    180,000 189,000 404,000 208,000 

(1) Fire Suppression Storage of 1,500 gpm for 2 hours. 
(2) Total storage in reservoir = 612,000 gal. 
 
As shown, the City has adequate storage based upon the City requirement of FSS=1,500 
gpm for 2 hours for the current planning year of 2012 and the planning periods of 2018 
and 2032 (assuming Well No. 6 is constructed at 1,000 gpm).  There is a storage shortage 
projected beginning in 2018 if the new well or new reservoir is not constructed assuming 
no nesting.  With nesting, the shortage appears in the 2032 planning period. 
 

)())(2(1 LSm QQtADDdaysSB 
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The City’s volunteer fire chief sets the fire suppression storage (FSS) at 1,500 gpm for 2 
hours. 
 
The reservoir appears structurally sound, however from a brief visual inspection; it 
appears that the tank’s seismic anchorage may not meet current code requirements.   
Table 3-6 shows the storage volumes with nesting of FSS and SB storage. 
 
The existing reservoir cannot provide adequate pressures to the City’s water system 
without the use of a booster station.  It is estimated that the booster station, which 
normally must be run continuously, costs between $20,000 and $25,000 annually to 
operate.  The City would like to construct a new, higher reservoir (as a capital 
improvement), or modify the existing tank in order to eliminate the need for a 
continuously running booster station.  Note that the existing booster station includes a 
fire-flow booster.  It is likely that the City would prefer to keep the seldom used, fire-
flow booster even with a new or modified reservoir. 
 
BOOSTER PUMPING STATION 
 
The City constructed a closed-system BPS in 1988 to improve pressures throughout the 
City.  One 10 HP service pump runs continuously to keep the system pressurized with a 
15 HP pump and a second 15 HP pump to provide additional capacity in higher demand 
situations.  There is also a 30 HP, (1,200 gpm @ 70’ TDH) pump available to provide 
fire flow. 
 
WAC 246-290 and the WSDM require that a closed system BPS meet the criteria shown 
in Table 3-6. 
 

TABLE 3-6 
 

Closed Booster Station Design Criteria 
 

Condition Reservoir Level Demand Condition 
Minimum 
Pressure 

1(1) ES Depleted PHD 30 

2 
ES & FSS 
Depleted 

PHD 30 

3(2) 
ES & FSS 
Depleted 

MDD + Fire Flow 20 

(1) For reliability purposes, DOH recommends the BPS provide this capability when the largest 
capacity booster pump is out of service. 

(2) This demand condition is not met by the BPS. 
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TRANSMISSION AND DISTRIBUTION 
 

This section provides a discussion of the hydraulic model calibration and results, and the 
improvements resulting from the modeling. 
 
Hydraulic Capacity Analysis – Modeling 
 
A hydraulic model was developed for the City’s water system by creating an H2ONet 
database of the distribution system, reservoirs, and wells.  H2ONet uses a graphical 
interface loaded into AutoCAD to develop the water system grid and components.  A 
linked computer model performs hydraulic calculations and returns output flows and 
pressures. 
 
Field fire flow testing was conducted on April 26, 2012 to obtain data necessary for 
calibration of the model.  During this testing, several fire hydrants throughout the City 
were opened and flows were recorded with a pitot gauge on the hydrant.  Pressures at 
nearby locations were recorded before, during, and after the testing.  These values were 
used to adjust parameters in the H2ONet model until its output generally matched the 
field results obtained through hydrant flowing. 
 
In the model runs it was assumed that the City’s reservoir was drawn down to El. 737, the 
level where OS, ES, and FSS are depleted, that all wells were off, and the system demand 
was set to fire flow plus the 2032 MDD.  This case was more severe than the 2032 PHD 
with OS and ES depleted.  The model was run for the City’s single pressure zone with the 
BPS running, assuming the BPS could provide all the flow needed to meet the MDD + 
FF (which it actually cannot due to the BPS capacity).  The small diameter of many of the 
City’s water mains restrict flows and prevent the system from providing fire flows 
adequate to meet the City’s fire flow requirements. 
 
In general, the model indicates that the much of the City’s distribution system cannot 
provide the City’s fire flow requirement while supplying the MDD and providing 
minimum or better pressures.  Since approximately 50 percent of the City’s water mains 
consist of 4-inch cast iron pipes, these small diameter pipes simply do not allow for 
adequate flows to support the fire flow demands. 
 
Fire Flow Deficiencies 
 
As indicated above, there are several lines with hydrants that are unable to deliver the 
City’s required fire flow of 1,000 gpm in residential areas and 1,500 gpm in commercial 
areas.  In some locations, these demands can be met by combining the flows from two or 
more hydrants, however the spacing of hydrants in the City makes this impractical in 
many locations.  The City plans to begin replacing some of the older, undersized water 
mains to build out a “skeleton” framework, to push higher flows out to the perimeter of 
the City, then to fill in the framework by replacing the smaller lines in the system.  
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To give a general indication of the projected fire flow improvements by the initial three 
projects for framework upgrades, after these improvements are made, the model indicates 
that the fire flows would be as shown in Table 3-7.  Their locations are shown on 
Figure 4-1.  These projects are identified as Priority A projects (Table 8-1). 
 

TABLE 3-7 
 

Fire Flow Improvements 
 

Imp. 
No Location Improvement 

Length 
(ft) 

Location and 
Model Node 

Fire Flow (gpm)(1) 
Before After(2) 

1. 

South Street 8” Water 
Main, Reservation St. to 
the Alley 170 ft. West 
of Main St. 

Upsize 4” CI to 
8” PVC Water 

Main 
1,050 

Intersection of 
South St. and 
Reservation 
Road, J130 

596 1,149 

2. 

Monroe Street 8” Water 
Main, from Seventh 
Ave to Alley East of 
First Ave. 

Upsize 4” CI to 
8” PVC Water 

Main 
1,850 

Intersection of 
Monroe St. and  
Alley East of 

Sixth Ave., J120 

482 906 

3. 

Alley East of First Ave. 
8” Water Main, from 
Washington St. to 
Monroe St. 

Upsize 4” CI to 
8” PVC Water 

Main 
1,400 

Intersection of 
Monroe St. and  
Alley East of 

First Ave., J110 

471 926 

(1) Before and after with criteria of MDD and 20 psi minimum. 
(2) Note that while the fire flows at these nodes for improvements No. 2 and No. 3 are below the 

1,000 gpm residential FF, once the additional projects within the City are performed, these nodes 
will supply in excess of 1,000 gpm. 

 
TREATMENT 
 
The City disinfects its water supply, but is not currently required to do so.  The City 
endeavors to provide a residual of 1 mg/l throughout the distribution system and 
chlorinates with Wallace and Tiernan gas chlorination equipment located in the Well 
No. 3 well house.  According to the City’s 1989 Operations and Maintenance manual for 
the project which installed the chlorination system, the chlorine solution is injected via a 
¾” PVC line in the reservoir through a chlorine manifold which distributes the chlorine 
for improved contact and mixing.  No improvements are anticipated for the chlorination 
system at this time. 
 
SYSTEM CONTROL 
 
The City utilizes pressure switches to operate its water system.  The system uses water 
level information from the reservoir to activate the City’s wells that are in service.  The 
pressure of the reservoir’s discharge pipe is recorded at the BPS on a circular chart 
recorder and is also displayed on an analog meter.  At this time, the City does not plan 
improvements to this system. 
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OPERATION AND MAINTENANCE 
 
The City has identified several O&M projects for the next six years.  These projects are 
discussed in Chapter 6, Operation & Maintenance (see Table 6-7). 
 
WATER SYSTEM PHYSICAL CAPACITY ANALYSIS 
 
Worksheet 6-1 from the WSDM, presented at the end of this chapter, shows that the City 
has sufficient source, and storage capacity to meet the City’s 2012 needs, however is in 
need of either additional water rights or needs to reduce the annual consumption to be 
within the City’s annual water right.  Table 3-8 summarizes the adequacy of the City’s 
water system components to meet existing, 6-year, and 20-year demands.  
 

TABLE 3-8 
 

System Component Adequacy(1) 
 

Component 
Available 
Capacity 

Requirement 
Comment 2012 2018 2032 

Source, MDD, gpm(2) 700 / 1,700 531 562 646  Table 3-2 
Water Rts, Qi, gpm 1,000 531 562 646  Table 3-4 
Water Rts, Qa, ac-ft/yr 452.4 408 431 496  Table 3-4 
Equalizing Storage, gal 62,000 62,000 - - Table 3-5
Fire Supp. Storage, gal 180,000 180,000 180,000 180,000  Table 3-5 
Standby Storage, gal 397,000 140,000 154,000 189,000  Table 3-5 
(1) Deficient values are shown in bold. 
(2) Source capacity shown here is estimated with Well No. 4 at 200 gpm and Well No. 5 at 500 gpm 

in 2012. In 2018 and 2032, it is assumed that the City has an additional 1,000 gpm of source 
capacity with new Well No. 6. 

 

SYSTEM DEFICIENCIES 
 
Table 3-9 summarizes deficiencies identified in this chapter and the improvements the 
City plans to implement to correct them.  A schedule for the improvements planned 
within the next six years is presented in Chapter 8.  Preliminary cost estimates are also 
provided in Chapter 9. 
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TABLE 3-9 
 

Summary of Deficiencies 
 

Category Deficiency Improvement/Comment 

Source 

Water Rights.  The City has sufficient 
instantaneous (Qi) water rights for the 
next 20 years and beyond, but has 
inadequate annual (Qa) water rights in 
the 20 year planning period.

The City will seek to reduce their water use and 
water losses in order to stay below their Qa 
water right, and seek to acquire additional water 
rights in the 6-year planning period. 

Wells.  The City’s wells with 
estimated total production at 700 
gpm, are inadequate to serve its retail 
water service area for the next 
20 years. 

Well No. 4 needs to be repaired and a new, 1,000 
gpm well is proposed to be drilled and equipped. 
Well No. 4 needs a source meter and water level 
sensor. Well 5 will also be fitted with a level 
sensor. 

Storage 
The City’s storage volumes are 
adequate to meet 20-year demands if 
the 1,000 gpm well is constructed. 

The DOH recommends more than one storage 
reservoir for increased reliability and for 
maintenance purposes. The City intends to 
construct a new 1 Mgal. reservoir or modify the 
existing reservoir in order to eliminate the 
booster station.

Treatment The City is in compliance with all 
water quality requirements. No improvements needed. 

Control 

The City does not have a functioning 
source meter on Well No. 4 or water 
level sensor on Well Nos. 4 and 5, 
otherwise, the City’s controls are 
adequate to meet its 20-year needs.

The City will put a source meter and level sensor
for the repaired Well No. 4. A level sensor is 
needed for Wells No. 3 and No. 5. If work is to 
be done on these two wells, the addition of a 
water level sensor will be considered.

Booster 
Pumping 
Station 

The City’s BPS is adequate to meet 
its 20-year needs. 

No improvements needed, but the City would 
prefer to eliminate the need for the continuously 
running boosters, so will plan to construct a new 
higher, reservoir in order to eliminate this need.

Distribution 

The distribution system has known 
locations of leaks in the distribution 
system. 

Repair the identified leaks in the city’s system, 
and then begin a water main repair and/or 
replacement program in order to reduce the DSL. 

Several 4- and 6-in lines (see Table 3-
7 and 3-8) do not meet fire flow 
requirements, and many mains have 
out lived their service life. 

Begin a water main replacement program to 
upsize and loop lines per Table 3-7 and 3-8. 

O&M  
(see Ch. 6) 

Source meters need to be periodically 
rebuilt & calibrated. 

Implement a program to rebuild and calibrate 
one source meter every four years. 

Several valves are aged and do not 
close. 

Perform testing of all valves in the City and then 
replace valves as necessary. 

Water mains require flushing to 
improve water quality. 

Establish and implement a directional flushing 
program. 
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 WORKSHEET 6‐1:  ERU Determinations 

                 

Mabton Water System Physical Capacity Documentation based on MDD 

Note:  Capacity determinations are only for existing facilities that are operational for the water system(1). 

           

Specific Single‐Family Residential Connection Criteria (measured or estimated demands) 

(see Chapter 2): 

Average Day Demand (ADD):  323  gpd/ERU  (p. 2‐11) 

Max. Day Demand (MDD):  679  gpd/ERU  (MDD = ADD × MDD/ADD = 323 ×2.1) 

Water System Service Connections Correlated to ERUs 

Service  Total MDD for the   Total # Connections    

Classification  Classification, gpd  in the Classification  ERUs 

Residential    

  Single‐family  310,000  457  457 

  Multi‐family  40,000  28  59 

Nonresidential          

  Industrial  ‐‐‐  ‐‐‐  ‐‐‐ 

  Commercial  29,800  33  44 

  Governmental  82,600  14  122 

  Agricultural  ‐‐‐  ‐‐‐  ‐‐‐ 

  Recreational  ‐‐‐  ‐‐‐  ‐‐‐ 

  Other  ‐‐‐  ‐‐‐  ‐‐‐ 

DSL  288,000  N/A  424 

Other (identify)  ‐‐‐  ‐‐‐  ‐‐‐ 

Total existing ERUs =              1,105 

Physical Capacity as ERUs 

Water System Component 
Calculated Capacity     

(ERUs) 
2010 (2)       
(ERUs) 

2010 (+/‐)                 
ERUs 

  Source(s)(1)  1,485  1,105  +380  

  Treatment  1,485  1,105  +380  

  Equalizing Storage  3,367  1,105  +2,261  

  Standby Storage  1,390  1,105  +585   

  Distribution  N/A  N/A  N/A  

  Transmission  N/A  N/A  N/A  

  Other (Qi)  2,121  1,105  +1,016  

  Other (Qa)  1,250  1,105  +144   

Water System Physical Capacity ERUs)=   1,250 
(based on the limiting water system component shown above)

(1) Well No. 3 is for emergency use only and has therefore not been included in these capacity determinations. Source 
capacity estimated as follows: Well No. 4 at 200 gpm and Well No. 5 at 500 gpm. 
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CHAPTER 4 
 

WATER USE EFFICIENCY  
 

BACKGROUND 
 
In 2003, the Washington State Legislature passed Engrossed Second Substitute House 
Bill 1338, which has come to be known as the 2003 Municipal Water Law.  Among other 
things, the new law required the Washington State Department of Health (DOH) to 
develop a rule that defines how municipalities are to demonstrate efficient use of their 
water supplies.  In response, DOH developed the Water Use Efficiency (WUE) Rule, 
which became effective on January 22, 2007.  Key elements of the rule and the City of 
Mabton’s progress in meeting the rule are summarized in Table 4-1. 
 

TABLE 4-1 
 

Summary of Water Use Efficiency Rule Requirements 
 

Requirement Deadline (1) 
Status 

City of Mabton 

Install source meters January 22, 2007 
In progress and included in 

this Water System Plan 
Begin collecting production 
and consumption data 

January 1, 2008 
In progress and included in 

this Water System Plan 
Include WUE program in 
planning documents 

January 22, 2008 In this Water System Plan 

Set WUE goals through a 
public process 

July 1, 2010 Completed February 2013 

Submit service meter 
installation schedule 

July 1, 2009 
In progress and included in 

this Water System Plan 

Submit first annual 
performance report 

July 1, 2009 Done 

Meet distribution leakage 
standard July 1, 2011 Undetermined(2) 

Complete installation of all 
service meters 

January 22, 2017 
In progress and included in 

this Water System Plan 

(1) These are the deadlines for municipalities with < 1,000 connections.  Deadlines are generally 
earlier for larger municipalities. 

(2) Since the City has not kept water production records, the distribution leakage can only be 
estimated at this time.  Once the City has installed functioning production meters, the DSL can be 
more accurately determined. 
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PRODUCTION AND SOURCE METERS 
 
The City’s water supply is provided by two wells, Well No. 4 and Well No. 5.  Well 
No. 4 has an estimated capacity to pump 200 gpm and Well No. 5 can pump 
approximately 500 gpm.  Well No. 4 is equipped with an insertion flow meter inserted in 
the 8 inch well discharge pipe (currently not functioning).  Well No. 5 is equipped with a 
6-inch propeller flow meter.  As the Well No. 4 flow meter is not currently functioning 
properly, the City plans to have this repaired or replaced.  Further description of the 
City’s wells is provided in Chapter 1. 
 
The City began keeping water production records for Wells No. 5 in the January of 2012.  
At this time, water leakage cannot be accurately determined until the City has repaired 
the Well No. 4 source meter and then developed a production history. 
 
As previously discussed in Chapter 2, the City has estimated their water losses.  By 
combining this estimated water loss with the City’s water consumption as determined by 
records from individual service water meters, it was possible to estimate production. 
 
The annual production estimates, including average day demands, maximum day 
demands, and peak hour demands are summarized in Table 2-4.  Water demand forecasts 
for the 6- and 20-year planning periods are provided in Table 2-10. 
 
SERVICE METERS AND WATER CONSUMPTION 
 
Table 2-5 summarizes the City’s annual water consumption history for 2006 through 
2010 by customer class.  Meters are required upon hookup and all of the City’s 
residential and commercial customers are metered.  The following City parks have not 
yet been metered: 
 

 Freezel Park at Washington and Main 
 Governor’s Park at Main Str. and South (these meters have been 

purchased, but not yet installed) 
 Catholic Charities Housing Park 

 
The City performs maintenance and replacement on service meters as needed. 
 
INTERTIES 
 
The City does not have any interties with other water systems.   
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WATER USE EFFICIENCY PROGRAM 
 
In January 2009, DOH published the second edition of its Water Use Efficiency 
Guidebook (Guidebook).  Section 5.3 of the Guidebook summarizes the items that are to 
be included in a WUE program.  A discussion of each item is provided in this section. 
 
CURRENT WATER USE EFFICIENCY PROGRAM 
 
The City encourages efficient use of water through its annual consumer confidence 
report.  It has also adopted a base rate plus an increasing block (two-step) volume charge 
rate structure that encourages conservation by charging customers by volume at 
increasing rates for water used over a base amount.   
 
Because the City has just started to implement a formal water use efficiency program, it 
is not able to determine water savings over the last six years.  However, the City plans to 
improve its procedures for tracking water production and consumption, and expects to be 
able to provide reasonable estimates of projected water savings in its next Water System 
Plan update. 
 
WUE GOALS 
 
The WUE rule requires a water system’s elected governing body to establish WUE goals 
that are measurable and have a timeframe for implementation. Mabton’s WUE goals are: 
 

 Supply side goal.  Track source water production for use in future WUE 
reports and for determining the City’s DSL. 

 Demand side goal.  Reduce average residential per capita use, currently at 
323 gallons per day per ERU (Chapter 2), by approximately 2 percent to a 
level of 317 gallons per day per ERU or less over the next six years.  

 
These goals were adopted by City Council in a public meeting on April 9, 2013 (minutes 
are provided at the end of this chapter).  The meeting was held in accordance with the 
requirements of WAC 246-290-830. 
 
WUE MEASURES 
 
The WUE Rule requires all municipal water systems to implement and evaluate certain 
mandatory water use efficiency measures.  The City is also required to identify additional 
demand (i.e., customer) side measures.  The purpose of adopting a particular set of water 
use efficiency measures is to develop a strategy to meet the City’s two water use 
efficiency goals described above.  The mandatory measures the City is required to 
address are summarized in Table 4-2. 
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TABLE 4-2 
 

Mandatory Water Use Efficiency Measures 
 

Mandatory Measures  Requirement Status 

Install source meters Implementation 
Completed (replacement 

planned)(1) 

Install service meters Implementation 
In progress and in this Water 

System Plan 

Calibrate meters per industry 
standards 

Implementation As needed 

Water loss control action plan 
if DSL>10% 

Implementation DSL above 10% 

Educate customers about 
WUE once per year 

Implementation On-going every year 

Water conservation rates Evaluation 
Completed, evaluated inclined 

block rates 
(1) Well No. 4 source meter will be repaired and meter readings will be kept. 

 
In addition to these mandatory measures, WAC 246-290-810(4)(d) requires systems with 
more than 500 and less than 1,000 connections to adopt another four demand (i.e., 
customer) side water use efficiency measures.  The Guidebook provides that a qualified 
WUE measure that is implemented for different customer classes counts as multiple 
WUE measures. 
 
At its April 9, 2013, City council meeting, the City adopted, in addition to the mandatory 
measures, one demand side measure for its nine customer classes, which results in a total 
of nine measures, five more than required.  The City has determined that implementing 
these measures will be cost effective, and plans to pay for these measures using operating 
funds from its water utility.  The City believes these measures, in addition to ongoing 
efforts to educate its customers about water use efficiency, will enable it to meet its 
second WUE goal to reduce average annual consumption from 323 gpd/ERU to 
317 gpd/ERU.   
 
Table 4-3 summarizes the demand-side water use efficiency measures the City plans to 
implement over the next six years.  The City believes that both goals will be very cost 
effective in reducing customer demand. 
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TABLE 4-3 
 

Demand-Side Water Use Efficiency Measures 
 

Demand Side 
Measures 

Customer 
Classes 
Affected 

Number of 
Measures (1) 

Est. Ann. 
Water 

Savings(2) Status Cost 
Notify customers 
of high meter reads  

All (3) 9 
2 gpd/ 
ERU 

On-
going 

Minimal 

Total Measures (4 required) 9    

(1) Per the Guidebook, if a qualified WUE measure is implemented for different customer classes, it 
counts as multiple WUE measures. 

(2) Savings projected by the end of the 6-year planning period.  Savings are expected to enable the 
City to meet its second goal, i.e., to reduce consumption from 323 gpd/ERU to 317 gpd/ERU. 

(3) Water Only, Residential, Business, Apartments, City/Other Bldgs, Churches, Schools, Outside 
Water Only, Mobile Homes. 

 
As indicated, the City plans to adopt, in addition to the mandatory measures, nine (9) 
Demand Side Water Use Efficiency Measures for each of its customer classes, which is 5 
more than required.  The City has determined that the cost to implement these measures 
will be minimal.  The City believes these measures, in additional to efforts to educate its 
customers about water use efficiency, will enable it to meet its second WUE goal to 
reduce average day demand by 2% by December 31, 2018. 
 
WUE EDUCATION 
 
The City plans to encourage water use efficiency by periodically including water 
conservation information with its monthly billings and in its annual consumer confidence 
report. 
 
EVALUATING WUE EFFECTIVENESS 
 
Once the City has developed a historical record of water production (once the Well No. 4 
source meter is repaired and functioning), the City plans to track the effectiveness of its 
WUE efforts by annually checking its distribution system leakage to determine whether 
its on-going leak detection and repair efforts are enabling it to eventually reduce its DSL 
to below 10 percent.  It also plans to annually check its residential water use to determine 
if its demand-side water use efficiency measures are helping it meet its second WUE goal 
to reduce residential consumption from 323 gpd/ERU to317 gpd/ERU.  The City’s plan 
for collecting data to make these evaluations is summarized in Table 4-4. 
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TABLE 4-4 

 
Water Use Data Collection Strategy 

 

Data Type 
Unit of 
Measure 

Collection 
Frequency Comments 

Water 
Production 

Gallons Weekly  Total water produced from all sources 

Revenue Water Gallons Monthly 
Billed metered consumption plus estimated 
billed unmetered consumption  

Unbilled 
Consumption 

Gallons Monthly 
Estimated authorized unbilled metered and 
unmetered consumption 

Authorized 
Consumption 

Gallons Monthly 
The sum of Revenue Water and Unbilled 
Consumption 

Distribution 
System Leakage 
(DSL) 

Gallons Annually Water Production – Authorized Consumption 

Percent Annually 
(Water Production – Authorized 
Consumption) / * 100*Water Production 

Apparent 
Losses 

Gallons Annually 
Estimated unauthorized consumption, water 
theft, meter inaccuracies, and other non-
leakage losses. 

Leakage 
Eliminated 

Gallons 
Per 
Occurrence 

When leaks are discovered and repaired, the 
leakage rate and duration are estimated and 
the resultant leakage volume for the billing 
period is estimated and recorded. 

 
Although the WUE Rule does not allow the last two items, Apparent Losses and Leakage 
Eliminated, to be subtracted in the calculation of DSL, both are useful in tracking 
opportunities for reducing DSL.   
 
Table 4-5 shows how meeting the City’s water use efficiency goals would affect its 
projected water demands.  The estimated water savings shown in Table 4-5 assume the 
City has meets its demand side goal of reducing customer usage from 323 gpd/ERU to 
317 gpd/ERU for the first 6 year planning period, and then hold steady at 317 gpd/ERU 
until the 20 year planning period. 
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TABLE 4-5 
 

Projected Water Demands with Water Savings (1) 

 

Year 
Popul-
ation ERUs 

ADD 
(gpd) 

Annual 
Prod. 
(af/yr) 

MDD 
(gpd) 

MDD 
(gpm) 

PHD 
(gpm) 

Without Savings (Table 2-10) 
2012 2,230 702 364,000 408 764,000 531 1,114 
2018 2,439 768 385,000 431 809,000 562 1,180 
2032 3,004 946 443,000 496 930,000 646 1,356 

With Savings  
2,012 2,230 702 364,000 408 764,000 531 1,114 
2,018 2,439 768 377,000 422 792,000 550 1,155 
2,032 3,004 946 434,000 486 911,000 633 1,329 

Net Savings 
2,012 2,230 702 - - - - - 
2,018 2,439 768 8,000 9 17,000 12 25 
2,032 3,004 946 9,000 10 19,000 13 28 

(1) Savings attributable to reducing customer demands from 323 gpd/ERU to 317 gpd/ERU by 2018.  
 
DISTRIBUTION SYSTEM LEAKAGE 
 
Current DOH rules require calculation of the three-year average DSL to determine 
compliance with its maximum 10 percent DSL allowance.  However, with no historical 
source production records, this calculation cannot be performed.  The analysis of the 
City’s DSL presented in Chapter 2 estimates that City’s DSL is approximately 38 percent 
(Table 2-6).  The City seeks to more accurately track water production and consumption 
in order to calculate DSL. 
 
CONSERVATION RATE STRUCTURE 
 
The City has an inclined block rate structure.  At its April 9, 2013 meeting, the City 
considered implementing seasonal rates in addition to increasing the volume charges for 
higher consumption users.  At that meeting, the City decided to not change its current 
inclined block rate structure.  There are several reasons for this. 
 

 The City believes that while increasing these charges might promote some 
conservation, decreased consumption is likely to result in a decrease in 
revenue.   

 The City’s water utility is currently in good financial health (see 
Chapter 9), and is expected to remain so in the future.   

 The City’s average consumption rate of 323 gpm/ERU is already lower 
than many communities in Yakima County, and the City believes that any 
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additional reductions can be achieved better with the WUE measures 
outlined above.   

 
Since 2010, the City has increased the base rate charged for water service by $6.00 per 
month per connection.  The volume charge has remained the same during this time. 
 
WATER SUPPLY CHARACTERISTICS 
 
Mabton’s water supply characteristics are summarized as follows: 
 

 Name and Location.  The City’s water supply consists of two wells known 
as Well No. 4 and Well No. 5.  A map of the wells and the City’s water 
system is provided on Figure 1-1.  Additional description of the City’s 
sources is provided in Chapter 1. 

 Capacity and Seasonal Limitations.  Well No. 4 is assumed to have a 
capacity of producing 200 gpm and Well No. 5 is capable of producing 
500 gpm.  There are no seasonal limitations on these wells.  However, the 
City’s wells have had difficulty keeping up with peak summer demands. It 
is evident that the water levels in the wells have continued dropping which 
has contributed to the water system being occasionally unable to keep up 
with demands.  As the City does not have water level sensing transducers 
in its wells, the static or dynamic water levels cannot easily be determined.  
It is recommended that the City install water level transducers in each of 
their functioning wells in order to better monitor the water levels and that 
these level sensing transducers be connected via telemetry (best) or be 
manual read at least once per year. 

 Water Rights.  Based upon the leakage assumptions provided in Chapter 2, 
the City appears to have sufficient water rights to serve its existing 
population, and has a surplus to meet the 6-year demands.  Additional 
discussion of the City’s water rights is provided in Chapters 1 and 3.  The 
City’s water right self assessment form is provided in Table 4-6.  Pertinent 
water right documentation is provided in Appendix J.  Note however that 
without functioning source meters and historical production records, it is 
difficult to assess the City’s actual water production and consequently, the 
adequacy of its water rights..  

 Legal Constraints.  There are currently no legal constraints that would 
affect the City’s ability to supply water to its customers over the next 
20 years. 
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Permit 
Certificate or 

Claim # 

Name of 
Right Holder 
or Claimant 

Priority 
Date 

Source 
Name/Number 

Primary, 
Additive or 

Non-Additive 

Existing System Capacity - based 
on Water Right Limits Water Right Requirement 

Projected System Capacity 
Status (Excess or Deficiency) 

Maximum 
Instantaneous 
Flow rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

1.  G3-00027C Mabton 
Mar. 3, 
1971 

Well No. 2, S02 
and Well No. 3, 

S03 
Primary 1,400 280 0 0 0 0 

2.  G3-00381C Mabton 
June 2,  
1971 

Well (no source 
No.) 

Non-additive 15 2 0 0 0 0 

3.  G4-29212C 
 

Mabton 
Feb.  24, 

1987 

Well #4, Well #5, 
S05 Wellfield 

(WWF S01, S04) 
Primary(3) 1,000 452.4(2) 700 408 +300 +44.4 

Claims           
NA           

Total     1,000 (1) 452.4 (2)     
2012 (Existing)     1,000 452.4 700 408 +300 +44.4 
2018 (6-year)     1,000 452.4 1,000 431 +0 +21.4 
2032 (20-year)     1,000 452.4 1,000 496 +0 -43.6 

Intertie Name/Identifier Name of Purveyor Providing Water 

Existing Limits on 
Intertie Water Use 

Proj. Production/Withdrawal 
with New Project On-line 

Current Intertie Supply Status 
(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

NA NA NA NA NA NA NA NA 

(1) CG4-29212C limits Qi to 1,000 gpm. 
(2) 280 acre-feet are supplemental to Ground Water Certificate No. G3-00027C. 
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CHAPTER 5 
 

SOURCE WATER PROTECTION 
 
GENERAL 
 
The City is providing an update to its previously completed Wellhead Protection Plan, 
May 2005 in this Plan.  Included for this purpose, the following are provided in 
Chapter 10 (Appendix H): 
 

 Update of the listing of potential contaminant sources 
 Contact letter to potential contamination source owners 

 
Chapter 5 includes updated mapping of wellhead travel-time circle and potential 
contaminant sources (Figure 5-1). 
 
OBJECTIVE 
 
Water from underground aquifers, commonly referred to as groundwater, forms the 
primary source of drinking water for approximately 65 percent of Washington State 
residents.  The City of Mabton relies on wells to meet its water supply needs.  To protect 
groundwater supplies, the Environmental Protection Agency (EPA) and Washington 
Department of Health (DOH) require public water utilities to develop a wellhead 
protection program as a component of its water system plan.  The purpose of a wellhead 
protection program is to provide water systems with a proactive program for preventing 
groundwater contamination.  The minimum requirements for a wellhead protection plan 
are specified in WAC 246-290-135(3). 
 
WELLHEAD PROTECTION AREA DELINEATIONS 
 
In developing a wellhead protection program, a first step is to establish the land areas 
around each well from which groundwater may flow to the well.  These areas are likely 
to contribute pollutants to the groundwater and are referred to as “zones of contribution”.  
The time-of-travel for a given zone is determined by estimating the distance in feet of a 
hypothetical particle of water traveling through the aquifer to a pumping well over a 
selected period of time.  Zones of contribution require proper land use management to 
minimize the possibility of contaminants entering the groundwater system.  The most 
commonly accepted tools for delineating wellhead protection zones include the calculated 
fixed radius method, analytical models, and numerical models.  
 
The calculated fixed radius method was used to analyze the wellhead protection area 
zones of contribution.  Based on WAC 246-290-135 and through the use of the DOH 
susceptibility analysis techniques, wellhead protection areas are estimated for six-month, 



Gray & Osborne, Inc., Consulting Engineers 

5-2  City of Mabton 
September 2013  Water System Plan 

1-year, 5-year, and 10-year periods.  The delineations of the City’s zones of contribution 
are shown on Figure 5-1. 
 
POTENTIAL CONTAMINANT SOURCES 
 
Within a wellhead protection zone, there are many diverse activities that may 
contaminate an aquifer and potentially prevent its use as a viable drinking water source.  
It is important that these activities are properly inventoried and, if necessary, regulated to 
prevent degradation of groundwater quality.  Relevant activities and sources at a 
minimum include land use practices, industrial and commercial operations, underground 
storage tanks, hazardous materials storage and use, septic tanks, and dry wells.  These 
activities are potential sources for groundwater contamination.  A discussion of these 
practices and their potential affects on groundwater, and the regulatory requirements that 
may apply are included in the sections that follow.  However, the first step in identifying 
potential contaminant sources is to develop an inventory of businesses and industries that 
handle hazardous products. 
 
INVENTORY OF POTENTIAL CONTAMINANT SOURCES 
 
An essential element of wellhead protection is an inventory of all potential sources of 
groundwater contamination in and around the delineated wellhead protection areas.  The 
purpose of the inventory is to identify past, present, and proposed activities that may pose 
a threat to a water supply source. 
 
Other purposes for maintaining an inventory of potential contaminant sources are to assist 
in the development of plan management strategies, to establish a mailing list for notifying 
potential contaminant sources within the wellhead protection areas, and to notify agencies 
regarding inventory findings.  An accurate inventory and description of hazardous 
material handlers is required in WAC 246-290-135. 
 
Appendix H includes a list of residences and businesses located within the wellhead 
protection areas (WPA) for all sources within the City’s service area.  This information 
identifies potential contaminant sources.  
 
NOTIFICATIONS 
 
Minimum requirements for notification of wellhead protection areas are issued to owners 
and operators of potential sources of contamination, to regulatory agencies and local 
governments, and to local emergency incident responders. 

Notices to Owners of Potential Sources of Contamination 

 
A standard letter (included in Appendix H) has been sent to all land or business owners 
identified on the list of potential contaminant sources.  The standard letter states that their 
property is in the wellhead protection area, and states that the activities of their business 
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may be a potential source for ground water contamination.  Residents within the WPAs 
have been notified through public service messages of their potential impact upon the 
City’s drinking water supply.  Landowners with on-site septic systems should be notified 
that, when operated properly, septic systems would not be a significant threat to the 
City’s wells.  However, the dumping of chemicals into septic systems, on to the ground, 
or into storm drains in the wellhead protection area could contaminate the City’s water 
supply and that enforcement action may be taken. 
 
NOTIFICATION TO REGULATORY AGENCIES AND LOCAL 
GOVERNMENTS 
 
Under WAC 246-290-135, it is required that notification is provided to regulatory 
agencies and local government of the WPAs and an inventory of potential sources of 
contamination in the area be identified.  The regulatory agencies and local government 
office that must receive the notification are listed as follows: 
 
Washington State Department of Ecology 
Eastern Region Office 
N. 4601 Monroe 
Spokane, WA  98205-1295 
Phone:  (509) 329-3400 
 

Washington State Department of Health  
Division of Drinking Water 
Eastern Regional Office 
Contact: Russell Mau, P.E. 
Riverview Corporate Center 
16201 East Indiana Avenue, Suite 1500 
Spokane Valley, Washington 99216 
Phone: (509) 329-2116 
 

 
Washington State Department of Health 
Wellhead Protection Program, Headquarters 
243 Israel Rd. SE 
Tumwater, WA  98501 
P.O. Box 47823 
Olympia, WA  98504-7822 
Phone: (360) 236-3114 

 
Yakima County Health District 
1210 Ahtanum Ridge Drive 
Union Gap, WA  98903 
Phone: (509) 575-4040 
 

 
U.S. Environmental Protection Agency 
Attn: Ground Water Unit 
1200 Sixth Avenue 
Seattle, WA  98101 
(206) 553-6708 

 

 
The City has sent notification to regulatory agencies and local governments of the 
boundaries of the WHPs and the finding of the WHPS inventory. 
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NOTIFICATION TO LOCAL EMERGENCY INCIDENT RESPONDERS: 
 
It is required by regulation that documentation of coordination with incident responders 
be provided.  The following incident responders have been contacted and provided with 
information regarding the City’s WPAs: 
 
Mabton Police Department 
305 Main Street 
Mabton, WA  98935 
Emergency: 911  
Non-emergency: (509) 894-4096 

 

Mabton Fire Department 
315 North Street 
Mabton, WA  98935 
(509) 894-4777 
 

Yakima County Sheriff’s Office 
1822 S 1st Street 
Yakima, WA  98907 
Emergency: 911 
Business:  (509) 574-2500 
 

Fire Protection Bureau 
Washington State Patrol 
PO Box 42600 
Olympia, WA  98504-2600 
Emergency: 911 
Business:  (360) 596-3902 
 

Yakima County Public Services 
128 North 2nd Street 
Yakima, WA  98901 
Business:  (509) 574-2300 

Emergency Response, Washington 
State Department of Transportation  
Doug Pierce 
Transportation Bldg. 
47358, Olympia 98504-7358 
Emergency: 911 
Business:  (360) 705-7812 
 

Yakima County Health District 
1210 Ahtanum Ridge Drive 
Union Gap, WA 98903 
Phone: (509) 575-4040 
 

Spill Response Program 
Washington State Department of Ecology  
Will Strand 
Central Regional Office 
15 West Yakima Avenue, Suite 200 
Yakima, WA  98901 
(509) 575-2806 

Washington State Department of Health  
Division of Drinking Water 
Eastern Regional Office 
Contact: Russell Mau, P.E. 
Riverview Corporate Center 
16201 East Indiana Avenue, Suite 1500 
Spokane Valley, Washington 99216 
Phone: (509) 329-2116 
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CHAPTER 6 
 

OPERATION AND MAINTENANCE 
 
In its 1997 Planning Handbook, the Department of Health identifies several elements that 
are important in a properly managed operation and maintenance (O&M) program.  A list 
of these elements and where they are discussed or presented in this Plan is provided in 
Table 6-1. 
 

TABLE 6-1 
 

Operation & Maintenance Program Elements 
 

Operation and Maintenance Component Location in Plan
Water System Management and Personnel Chapter 1 
Operator Certification Chapter 6 
Routine Operating Procedures Chapter 6 
Coliform Monitoring Plan Appendix F 
Emergency Response Plan Appendix K 
Safety Procedures Chapter 6 
Cross-Connection Control Appendix L 
Customer Complaint Response Program Chapter 6 
Record keeping and Reporting Chapter 6 
O&M improvements Chapter 6 
 
SYSTEM PERSONNEL 
 
The City’s water system personnel are listed below.  The City’s daytime phone number is 
(509) 894-4096.  A comprehensive list of emergency phone numbers is provided in 
Appendix K. 
 

TABLE 6-2 
 

Water System Personnel 
 

Name Title Certification Phone 

Chris Morris Public Works Lead Temporary 
(509) 439-4077 (Cell) 

(509) 894-4096 (City Hall) 

Myra Hartley 
Waste Water Plant 
Operator 

WDM2 (509) 439-4103 (Cell) 

Noe Trujillo 
Public Works Employee, 
On Call for Water System 

N/A 
(509) 439-4230 (Cell) 
(509) 894-4096 (City Hall) 
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Note that while the certification level required for the water system operator is actually 
Water Distribution Manager 2 (WDM2) for the City of Mabton, the City has been 
working toward the goal of either training an existing employee for this role or hiring 
from outside a suitably qualified employee.  Mr. Chris Morris has a temporary 
certification to operate the water system.  Myra Hartley, the Waste Water Plant Operator 
has the WDM2 certification. 
 
OPERATION AND MAINTENANCE PROGRAM 
 
Tables 6-3 through 6-5 provide general information on the City’s operation and 
maintenance program.  Table 6-3 summarizes the City’s principal operating and 
preventive maintenance activities and their frequency.  Photos of the City’s facilities are 
provided at the end of this chapter. 
 

TABLE 6-3 
 

Operation and Maintenance Practices 
 
Activity Frequency 
Well inspection 5 days / wk 
Record well production and reservoir data Flow meter/weekly/manually 

Reservoir on chart recorder 
Collect water samples for coliform testing Monthly (two samples) 
Read service meters Monthly, except when snow covered 
Clean/inspect booster pumping station screen Every 6 months 
Flush fire hydrants and blowoffs Annually  
Exercise valves Annually 
Inspect reservoir screen and hatch Annually 
Perform preventive maintenance on control valves As Needed 
Test/Replace service meters > 2-inches As needed 
Test/Replace service meters < 2-inches Every 10 years 
Test/Replace production meters As Needed 
Inspect and clean reservoir As Needed 
Pull and inspect well pumps & motors As Needed 
 
Table 6-4 summarizes the normal settings, positions and readings used for the City’s 
water reservoir.   
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TABLE 6-4 
 

Normal Reservoir Settings (800,000 gal. Reservoir) 

 

Item 
Elev. 

(ft, msl) 

Elev. in 
Reservoir(1) 

(ft) Setting 

Reservoir 

723 (+/-) 112 (+/-) Overflow 
NA NA High Level Alarm 

811 (+/-) 88 (+/-) Lead Well Off 
811 (+/-) 88 (+/-) Lag Well Off 
806 (+/-) 83 (+/-) Lead Well On 
806 (+/-) 83 (+/-) Lag Well On 

(1) Usually multiple wells would be arranged in a lead-lag type operation, however the City 
understands that the current setting for the wells is that both Well No. 4 and Well No. 5 turn on at 
the same reservoir level. 

 
The reservoir’s pressure transmitter is set at 5-feet above the floor of the reservoir. 
 
Table 6-5 provides a list of the typical water system supplies used by the City, and the 
current suppliers for these materials. 
 

TABLE 6-5 
 

Supplies and Suppliers 
 
Supply Supplier Phone 
PVC Pipe 

H.D. Fowler, Yakima (877) 562-2100 

Gate valves 
Fire hydrants 
Service meters & setters 
Meter boxes 
Repair bands 
Dresser couplings 
Miscellaneous pipe fittings 
Electrical Stoneway Electric Supply, 

Yakima 
(509)-469-6154 
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RECORD KEEPING 
 
The City keeps the following water system records and data. 
 

TABLE 6-6 
 

Record Keeping Practices 
 
Record Type Comment 
Source meter readings Weekly readings kept indefinitely 
Maximum Day Demand Not available 
Peak Hour Demand Not available 
Service meter readings Records kept indefinitely 
Unbilled authorized consumption  Not currently tracked 
Bacteriological test results Records kept 5 years 
DOH correspondence, incl. sanitary surveys Records kept indefinitely 
Legal documents Records kept indefinitely 
Backflow Device Inspection Notices Records kept 5 years 
Backflow Violation Case Files Records kept 5 years 
Water Availability Request Forms Records kept 2 years 
 
The City is attempting to keep water system mapping, including the location of pipelines, 
hydrants, and valves up to date based on the best information available.  In recent years, 
there has been a significant loss of institutional knowledge of the water system and the 
City has been working on redeveloping this information and the documentation of 
existing facilities. 
 
COMPLAINT RESPONSE 
 
The City maintains customer complaint records to verify trends that may help the City 
improve service to its customers.  Response to questions and complaints is typically 
verbal, either through a field visit or a telephone call.  However, depending on the nature 
of the question or complaint, written response can also be given.  Bimonthly City Council 
meetings, scheduled on the second and fourth Tuesdays of the month, are the main venue 
for public involvement in the water system. 
 
SAFETY PROCEDURES 
 
All appropriate Occupational Safety and Health Administration (OSHA) and Washington 
Industrial Safety and Health Administration (WISHA) regulations are routinely followed 
during operation of the system.  Operation and maintenance staff is trained in safety 
practices including confined space, first aid, and fall restraint.  The City maintains fall 
equipment for inspecting reservoir hatches and screens, and confined space equipment for 
underground vaults. 



Gray & Osborne, Inc., Consulting Engineers 
 

 
City of Mabton  6-5 
Water System Plan  September 2013 

 
SANITARY SURVEY FINDINGS 
 
The City’s last DOH sanitary survey was conducted on January 12, 2010.  No significant 
deficiencies were noted, and all have been corrected.  A copy of the DOH letter is 
provided in Appendix M. 
 
DEFICIENCIES 
 
The City has identified the several O&M deficiencies and plans to take action to correct 
them.  These projects are summarized in Table 6-7 below and are discussed further in 
Chapter 8. 
 

TABLE 6-7 
 

Operation and Maintenance Improvements 
 

Deficiency Action 
The City’s Well No. 5 check valve was found 
to be leaking. 

Repair. 

Source meters need to be periodically 
repaired, rebuilt and/or calibrated. 

Repair, rebuild, replace and/or calibrate as needed. 

Several 1-inch and smaller meters have been 
failing and several are difficult to read due to 
fading or the crystal has been smashed. 

Replace as necessary. 

2-inch meters are often inaccurate. Commit to a program to replace every 5 years. 
Valves are aging and the majority of which do 
not function properly.  It is difficult to isolate 
a portion of the water system without 
functioning valves. 

Replace valves as necessary. 

Hydrants are aging and some do not function 
adequately. 

Replace hydrants as necessary. 

Much of the City’s water mains consist of 
aging cast iron and AC pipe, more than half of 
which is 4-inch diameter and smaller, with 
much of the remainder aging and in need of 
replacement. 

Replace as funding permits.  

Per the WSDM 5.7.1 Water System 
Reliability Recommendations, an alarm 
system should be included that “notifies 
the operator(s) of overflows, or when the 
storage level drops below the point where 
the equalizing storage volume is depleted.  
This should only occur during abnormal 
operating conditions.” 

Install as upgrades are performed and as funding 
permits.  
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PHOTOS 
 

500 gpm Well No. 5 Well House Well No. 5 – Motor and Piping 

 

200 gpm Well No. 4 Well House Well No. 4 – Motor and Piping 

800,000 gal. Welded Steel Reservoir BPS 
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BPB Fire Pump and Bypass BPS Building 
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CHAPTER 7 
 

CONSTRUCTION STANDARDS 
 
In 2004, the City adopted Construction Specifications for its water utility.  A copy of 
these documents is provided in Appendix N.  The City requests that DOH review and 
approve these documents.  Such approval would allow the City to construct distribution 
mains without the requirement to submit project reports (WAC 246-290-110) and 
construction documents (WAC 246-290-020) to DOH. 
 
The City has under contract a Professional Engineer (Gray & Osborne, Inc.), licensed in 
the State of Washington.  The City’s engineer will design and/or review any plans for 
distribution mains to be constructed in the City.  If a developer proposes to construct a 
water main extension within the City, the developer would be required to submit 
engineering plans and specifications for review and approval by the City’s engineer per 
Mabton Municipal Code 13.04.560. 
 
The City will maintain a file with copies of the construction completion reports from any 
project completed under the DOH project submittal review waiver. 
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CHAPTER 8 
 

CAPITAL IMPROVEMENT PROGRAM 
 
Several water system deficiencies are identified in Chapter 3.  A brief description of the 
improvements required to address these deficiencies is presented in the following sections.  
A map showing the location of each project is presented on Figure 8-1.  Detailed cost 
estimates are provided in Appendix O.  A schedule for implementing these improvements is 
provided in Table 8-1.  Financing for improvements planned during the next six years is 
discussed in Chapter 9. 
 
SOURCE IMPROVEMENTS 
 
The City’s source capacity is not adequate to meet its current, 6- and 20-year needs.  Well 
No. 4 is currently being repaired, and is now anticipated to produce in the range of 200 to 
250 gpm, much lower than the original 1,000 gpm.  The City will have the flow meter for 
this well either repaired or replaced once this well has been repaired. This flow meter will 
allow the City to more accurately determine the City’s source capacity and the City’s water 
use.  
 
Whether or not the City’s annual water rights are adequate to meet its 20-year needs will 
depend upon water use reductions in the water system DSL (Distribution System Leakage) 
and increases in the City’s water use efficiency.  With the current DSL estimated to be 38 
percent of production (see Chapter 2, Water Use), the City’s annual withdrawal right is 
estimated to be exceeded by 2032. Thus, if the DSL were reduced to 10 percent or less (as 
recommended by DOH), the City’s annual withdrawal in 2032 may fall within their annual 
withdrawal water right.  Another possibility is for the City to acquire additional water rights. 
 
The City plans to discuss this issue with DOH (and Ecology, if necessary) and determine 
what the next steps are.  This plan can be amended to address any significant engineering 
studies or construction projects that the agencies determine may be needed. 
 
As mentioned previously, the source meter and level sensor at Well No. 4 is not functioning 
properly, therefore this well’s production (and therefore the City’s total production) has not 
been accurately measured.  The City plans to either replace this malfunctioning meter and 
level sensor or have them repaired and in operation in 2013.  
 
Currently the City has no emergency backup power to power the wells or the booster 
pumping station.  The City anticipates installing an emergency generator to power the new 
Well No. 6 in case of an extended power outage.  
 
STORAGE 
 
After the City constructs a new 1,000 gpm well (Well No. 6), the existing storage is adequate 
for the 20-year planning period.   
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The City anticipates having the reservoir cleaned out. 
 
The City would like to eliminate the need for the continuously running booster station due to 
the costs of the power to run these boosters.  By either constructing a new, higher reservoir, 
or by increasing the height of the existing reservoir, the booster station (except for the fire-
flow booster) can be eliminated.  The City plans to construct a new 1,000,000 gallon 
reservoir or to increase the height of the existing reservoir if this is found to be possible. 
 
TREATMENT 
 
No treatment improvements are planned for the 20-year planning period. 
 
TELEMETRY 
 
No major telemetry improvements are planned for the 20-year planning period. 
 
DISTRIBUTION SYSTEM  
 
The City’s distribution system contains many 4-inch and 6-inch lines that are inadequate to 
support the fire flows required by the City’s fire chief.  The 6-year improvements are 
summarized in Table 8-1.  The 6- and 20- year water main improvements have been 
categorized into three priority groups, Category A, B and C.  Figure 8-2 shows the location 
of each proposed improvements. 
 
As previously shown in Table 1-6, approximately 76% of the distribution piping is CI pipe, 
which was installed in the 1930s and may be approaching the end of its useful life.  Also 
notable is that roughly half of the City’s piping is just 4-inches in diameter, leading to 
significant pressure losses during fire-flow conditions.  It is the City’s desire to begin 
replacing the CI pipe which is now over 70 years in age.  In 2012, the City applied for PWTF 
funding for three projects in order to begin the process of gradually replacing and upsizing 
water mains. Since the funding for the PWTF was cut, the City will be seeking funding for 
these projects with a DWSRF loan. 

 
The City’s leak detection study indicates that there is a sizable leak in a 2-inch diameter PVC 
pipe on 3rd Avenue.  The City is planning to repair this leak in early Spring of 2013. 
 
The following water main improvements are included in the 20-year capital improvement 
plan.  Each of these projects replaces old and undersized water mains, improving fire flows 
and reducing leakage from old pipes while reducing maintenance and repairs.  They have 
been categorized into Priority A, B and Priority C.  Also indicated are an approximate 
number of water services that would likely be upgraded with the project. 
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TABLE 8-1 
 

Fire Flow and DSL Improvements 
 

 
No. Water Main Location Improvement 

Length 
(ft) 

Services 
(count) Estimate 

           6-Year Capital Improvements, (Category A)                                                   Subtotal: $900,000

1. South Street, Reservation St. to 
the Alley 170 ft. West of Main St.

Upsize 4” CI to 8” PVC 
Water Main 1,050 8 $240,000 

2. Monroe Street, from Seventh Ave 
to Alley East of First Ave. 

Upsize 4” CI to 8” PVC 
Water Main 1,850 20 $390,000 

3. Alley East of First Ave, from 
Washington St. to Monroe St. 

Upsize 4” CI to 8” PVC 
Water Main 1,400 36 $270,000 

          20-Year Capital Improvements, (Category B)                                               Subtotal:  $1,410,000

4 Alley East Of 3rd Ave. From 
Washington St. To Monroe St. 

Upsize 4” CI to 8” PVC 
Water Main 1,400 36 $260,000 

5 Alley East Of 5th Ave. From 
Washington St. To Monroe St. 

Upsize 4” CI to 8” PVC 
Water Main 1,400 36 $260,000 

6 Monroe St. From 7th Ave. To 
Vance Rd. 

Upsize 4” CI to 8” PVC 
Water Main 700 2 $160,000 

7 N. 6th St. From B St. To 
Washington St. 

Upsize 4” CI to 8” PVC 
Water Main 800 8 $190,000 

8 In Alley North Of Maple St. 
From 6th St. To Main St. (1) 

Upsize 4” CI to 8” PVC 
Water Main 1,200 16 $220,000 

9 Pine St. From Main St. To 2nd St.
(2) 

Upsize 4” CI to 8” PVC 
Water Main 1,400 26 $320,000 

           20-Year Capital Improvements, (Category C)                                              Subtotal:  $2,920,000  

10 Alley East Of 2nd Ave. From 
Washington St. To Monroe St. 

Upsize 4” CI to 8” PVC 
Water Main 1,400 36 $260,000 

11 Alley East Of 4th Ave. From 
Washington St. To Monroe St. 

Upsize 4” CI to 8” PVC 
Water Main 1,400 36 $260,000 

12 Alley East Of 6th Ave. From 
Washington St. To Monroe St. 

Upsize 4” CI to 8” PVC 
Water Main 1,400 36 $260,000 

13 C St. From 6th Ave. To Main St. Upsize 4” CI to 8” PVC 
Water Main 1,000 10 $220,000 

14 B St. From Allison St. To 
Boundary Rd. 

Upsize 4”,  6” CI to 8” PVC
Water Main 2,100 22 $450,000 

15 North St. From 6th Ave. To 
Boundary Rd. 

Upsize 4”, 6” CI to 8” PVC 
Water Main 1,800 12 $360,000 

16 Fern St. From Main St. To 
Boundary Rd. 

Upsize 4” CI to 8” PVC 
Water Main 1,300 24 $290,000 

17 Rose St. From 6th Ave. To Main 
St. 

Upsize 4” CI to 8” PVC 
Water Main 1,000 18 $230,000 

18 Cedar St. From 6th Ave. To 2nd 
St. 

Upsize 4” CI to 8” PVC 
Water Main 1,900 40 $420,000 

19 5th St. From Maple St. To Cedar 
St. 

Upsize 4” CI to 8” PVC 
Water Main 700 8 $170,000 

Total:  $5,230,000 
(1) Includes from Alley to Pine St. (200 ft.). 
(2) Includes from Pine St. to Cedar St.  (400 ft.). 
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BOOSTER PUMPING STATION 
 
No Booster Pumping Station (BPS) improvements are planned for the 20-year planning 
period.  The need for the BPS will be eliminated when the new reservoir is constructed 
(except for the fire-flow booster pump). 
 
OPERATION AND MAINTENANCE 
 
The City has identified several O&M projects for the next six years.  These projects are also 
discussed in Chapter 6. 
 

 Source Meter Repair/Replacement.  The City has plans to repair/replace its 
source meter for Well No. 4.  This meter has not been functioning properly 
requiring repair and/or replacement. 

 Valves.  The City plans to begin a program to add or replace valves 
throughout the City’s system.  Currently, the majority of the valves do not 
close, preventing the isolation of water mains for flushing or in the case of a 
water main break.  
o The 2012 leak detection study also indicated that there is a significant 

leak in the Well No. 5. discharge pipe check valve.  The City plans to 
repair this leaky valve in early 2013.  Costs for this repair are expected 
to be minimal.  

 Service Meters.  The water used at the City’s parks is not yet metered.  The 
City plans to place service meters for all parks for all uses (including 
irrigation) at the parks.  
o The City has the four meters required to meter Governor’s Park and 

anticipates installing these meters early in the Spring of 2013.  Costs 
for this installation are expected to be minimal. 

o The meter for Fezell Park has not yet been purchased, but once these 
funds become available, the City intends to meter this park as well. 

o The Water Department has budgeted to purchase 20 meters per year, 
and has prioritized the following : 
 Dead meters. 
 Incorrectly reading meters. 
 Difficult to read meters. 
 Reservoir Cleaning.  There are no records of when the City’s 

800,000 gal. reservoir was last cleaned, and the reservoir is due 
for a cleaning. 

 Hydrant Replacements.  The City has several hydrants that are 
no longer operable and will begin an annual program to replace 
them. 

 

SCHEDULE 
 

A schedule for the City’s planned capital improvements is provided in Table 8-2.  Planning 
level cost estimates are provided in Appendix O. 
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TABLE 8-2 

 
Capital Improvement Plan (1) 

 

 Project 2013 Cost (1) 20
13

 

20
14

 

20
15

 

20
16

 

20
17

 

20
18

 

‘19-‘32 
SOURCE 
1. Well No. 4 Repair $130,000 X    
2. Well No. 6 (New Well) $1,800,000 X    

WATER RIGHTS 
3. Water Rights $700,000 X    

STORAGE 
4. New Reservoir $1,300,000 X    

TREATMENT    
- No Improvements -    

TELEMETRY    
- No Improvements  -    

DISTRIBUTION    
5. South St., Reservation St. to the Alley $240,000 X    
6. Monroe St., Alley to 7th Ave. $390,000 X    
7. Alley East of 1st Ave. $270,000 X    
8. Alley East Of 3rd Ave.  $260,000    X
9. Alley East Of 5th Ave.  $260,000    X

10. Monroe St. 7th Ave., To Vance Rd. $160,000    X
11. N. 6th St.  $190,000    X
12. Alley North Of Maple St.  $220,000    X
13. Pine St.  $320,000    X
14. Alley East Of 2nd Ave.  $260,000    X
15. Alley East Of 4th Ave.  $260,000    X
16. Alley East Of 6th Ave. $260,000    X
17. C St.  $220,000    X
18. B St.  $450,000    X
19. North St.  $360,000    X
20. Fern St.  $290,000    X
21. Rose St.  $230,000    X
22. Cedar St. $420,000    X
23. 5th St.  $170,000    X
BOOSTER STATION    

- No Improvements -    
OPERATION & MAINTENANCE    
24. Source Meter Repair  $10,000 X    
25. Distribution System Valves $25,000/yr. X X X X X X 
26. Service Meters  $3,000/yr. X X X X X X 
27. Reservoir Cleaning  $5,000 X    
28. Hydrant Replacements $4,000/yr X X X X X X X
29. Water System Plan $55,000    X

(1) Engineering News Record (ENR) National Construction Cost Index January, 2013 = 9437. 
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CHAPTER 9 
 

CAPITAL IMPROVEMENT FINANCING 
 
EXISTING RATES AND CHARGES 
 

Mabton’s water rates are established by ordinance.  Meters are read on a monthly basis 
and customers are billed according to the rate schedule summarized in Table 9-1.  As 
indicated, the City charges a base rate that includes the first 536 cubic feet (cf) of usage 
for 1½ inch and smaller meters, and 938 cf of usage for meters 2-inches and greater in 
size.  Each 134 cf (approximately 1,000 gal.) of usage above these amounts is assessed a 
volume charge as shown in the table.  The volume charge has two levels and is therefore 
considered to be an inclining block structured rate, which helps to encourage water 
conservation.   
 

TABLE 9-1 
 

2012 Water Service Rates (1) 

 

Classification 
Monthly 

Base Rate 
Senior Monthly 

Base Rate 
Volume Charge 

(per 134 cf) 
Volume w/ Base 

(cf) 
3/4 “ or smaller $26.35 $18.35 (included) First 536 

$1.24 Next 402 
$1.28 Over 938 

1” $27.59 $19.59 (included) First 536 
$1.24 Next 402 
$1.28 Over 938 

1¼ “ to 1½” $34.11 $26.11 (included) First 536 
$1.24 Next 402 
$1.28 Over 938 

2” 36.21 28.21 (included) First 938 
$0.98 Next 4,020 
$1.08 Over 4,958 

3” 59.29 51.29 (included) First 938 
$0.98 Next 4,020 
$1.08 Over 4,958 

4” $99.26 $91.26 (included) First 938 
$0.98 Next 4,020 
$1.08 Over 4,958 

6” $192.51 $184.51 (included) First 938 
$0.98 Next 4,020 
$1.08 Over 4,958 

Source: City of Mabton Ordinance 977, January 24, 2012.  
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Connection charges are also defined by ordinance.  A connection to the City’s 
distribution system for meters 2 inches and smaller in size requires a payment to the City 
of the cost of labor and materials plus 10 percent.  For larger meters, the costs are 
determined by the clerk-treasurer.  The City also charges new customers a “water system 
connection fee” of $300.  The property owner bears all expenses for the construction of 
the water service from the water main to the building. 

 
HISTORICAL FINANCIAL STATUS 

 

Revenues and expenditures between 2009 and 2011 for the City’s water utility are shown 
in Table 9-2.  Like many Washington cities, Mabton combines its water and sewer 
systems into a single combined utility.   
 
Table 9-2 has been summarized to show only those revenue and expenditure line items 
associated with the domestic water system.  The City assigns most water system revenue 
and expenditure categories their own line items.  For the few instances where water 
revenues and costs are combined with those of the sewer utility (see footnotes), the City 
estimates that these amounts should be split equally between water and sewer. 
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TABLE 9-2 
 

Water Utility Historical Revenue and Expenditures 
 

REVENUES 2009 2010 2011 
Water Sales 288,430 291,821 284,917 
Connection Charges 3,346 2,709 0 
Late Fees/On/Off Charges(1) 10,490 10,558 10,378 
Interest & Other Earnings(1) 1,462 306 155 
Water/Sewer Utility Tax(1) 69,352 49,883 54,259 
Total Revenues 373,080 355,277 349,709 
EXPENDITURES 
Salaries, Wages & Benefits 99,614 75,624 109,541 
Supplies 25,718 15,256 22,804 
Utilities 43,621 44,694 49,155 
Repairs, Maintenance, Fuel, Insurance 13,801 12,759 27,348 
Miscellaneous 25,546 22,763 24,622 
Prof. Serv., Other Services and Charges 16,174 14,285 19,303 
Utility Taxes(1) 70,892 45,513 54,258 
Well Project, Principal & Interest 19,790 0 0 
1989 Bond, Principal & Interest 14,500 10,728 11,622 
Total Expenditures 326,778 241,622 318,653 
Revenues minus Expenditures 46,302 113,655 31,056 
Beginning Water Balance(1) 111,511 172,707 286,362 
Ending Water Balance(1,2) 172,707 286,362 317,418 

(1) Because Mabton operates a combined water-sewer utility, these items were combined with the 
sewer utility in the City’s annual reports.  The City estimates that the water utility portion of these 
items was 50%. 

(2) Actual value from average of combined utility. 
 

The following items are worth noting: 
 

 Operation Salaries and Benefits have varied somewhat because of changes 
in personnel and shifting duties of some employees to/from water and 
sewer. 

 
 As indicated, it was necessary to estimate the 2009 Beginning Cash 

balance as half the combined balance for the combined Water/Sewer 
Fund.  The fact that the balance has increased each year indicates the 
water portion of the combined fund has remained financially viable during 
these years. 
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SIX-YEAR FINANCING PLAN 
 
Table 9-3 summarizes the City’s projected 6-year financing plan.   
 

TABLE 9-3 
 

Six-Year Financing Plan 
 

REVENUES 2012 2013 2014 2015 2016 2017 2018 

Water Sales 285,000 285,000 285,000 285,000 285,000  285,000 285,000 

Connection Charges 2,100 2,100 2,100 2,100 2,100  2,100 2,100 

Late Fees/On/Off Charges(1) 10,800 10,800 10,800 10,800 10,800  10,800 10,800 

Interest & Other Earnings(1) 700 700 700 700 700  700 700 

Water/Sewer Utility Tax(1) 57,000 57,000 92,420 94,300 96,260  98,340 100,500 
Revenues From Increase Rates(2)   0 177,100 186,500 196,300  206,700 217,500 

Total Revenues 355,600 355,600 568,120 579,400 591,160  603,640 616,600 

Loan Revenues     4,900,000         

Total Revenues 355,600 355,600 5,468,120 579,400 591,160  603,640 616,600 

EXPENSES 
Salaries, Wages & Benefits 97,800 100,700 103,700 106,800 110,000  113,300 116,700 

Supplies 21,900 22,600 23,300 24,000 24,700  25,400 26,200 

Utilities 47,200 48,600 50,100 51,600 53,100  54,700 56,300 

Booster Station Power Savings(3)       (22,000) (23,000) (24,000) (26,000) 

Repairs, Maint., Fuel, Insurance 18,500 19,100 19,700 20,300 20,900  21,500 22,100 

Miscellaneous 25,000 25,800 26,600 27,400 28,200  29,000 29,900 
Prof. Serv., Other Services, 17,100 17,600 18,100 18,600 19,200  19,800 20,400 

Utility Taxes 57,000 57,000 92,420 94,300 96,260  98,340 100,500 

O&M Expenditures        
Source Meter Repair   1,000           

Distribution System Valves   25,000 25,000 25,000 25,000 25,000 25,000 

Service Meters   3,000 3,000 3,000 3,000 3,000 3,000 

Reservoir Cleaning   5,000           

Hydrant Replacement    4,000 4,000 4,000 4,000 4,000 4,000 

CAPITAL IMPROVEMENTS (DEBT FINANCED) 
Well No. 4 Repair(4)  130,000      

Well No. 6   1,910,000     

Water Mains(5)   930,000     

Reservoir   1,340,000     

 Water Rights - - 720,000 -  -  -  -  

DEBT SERVICE 
1989 Bond, Princ. & Int.  11,300 11,300 11,300 11,300 0  0 0 

New Loans, Princ. & Int.(6)       203,500 203,500  203,500 203,500 

Loan Reserve Fund      20,350 20,350  20,350 20,350 

Total Expenditures 295,800 470,700 5,277,220 588,150 585,210  593,890 601,950 

Revenues minus Expenditures 59,800 (115,100) 190,900 (8,750) 5,950  9,750 14,650 

Beginning Water Balance 317,400 377,200 262,100 453,000 444,250  450,200 459,950 

Ending Water Balance 377,200 262,100 453,000 444,250 450,200  459,950 474,600 
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Notes for Table 9-3: 
(1) 2012 est. based upon ave. of 3 prev. years plus pop. growth rate of 0% annually, with 3% inflation. 
(2) Revenues from Increased Rates assumed from a monthly rate increase of $21/ ERU/month in 2014, 3% 

annually thereafter, 1.5% annual population growth rate. 
(3) Projected booster station power costs savings if new reservoir is constructed to eliminate the continuously 

running booster pumps.  
(4) Well No. 4 Repair assumed to be paid out of reserves. 
(5) Water Mains project includes water main improvements in South St., Monroe St. and the Alley east of 1st 

Ave.  
(6) Funding for the Well No. 6, Water Mains Project, Reservoir and Water Rights assumed to be through USDA 

RD with a 40 year, 2.75% loan.  

 
Due to the recent failure of Well No. 4, the cost of the repair of this well and this 
reduction in production, the City is in a position where it will need to raise revenues to 
pay for these capital improvements.  Table 9-3 indicates that with an annual increase of a 
one-time $21 per month increase and 3 percent annually to the base rate, assuming 1.5 
percent annual growth in population, and successful applications for USDA RD loans 
with 40-year, 2.75% terms, the City can fund the repair of Well No. 4, new Well No.6, 
the three water main projects included in the Water Mains Project, the new Reservoir, 
purchase additional water rights and complete its planned O&M improvements.  
 
With these increased revenues, over the 6-year planning period, the City’s revenues are 
projected to be sufficient to enable the Water Fund’s ending cash balance to remain 
solvent.  In the twenty-year planning period, additional capital improvements will be 
necessary to replace the City’s aging infrastructure, which may require additional rate 
adjustments to enable the City to take on these additional improvements beyond the 
6-year planning horizon. 
 
FUNDING SOURCES 
 
There are several outside funding sources available to the City if the need arises for 
additional large projects during the planning period.  The funding source(s) selected for a 
particular project will depend on the status of the City’s financial commitments, its 
capital and cash flow requirements, funding source availability, and the impact on the 
service rates and connection charges. 
 
The City had the Rural Community Assistance Corporation (RCAC) perform an income 
survey in 2011. 
 
Grant and loan programs available through public funding agencies are summarized in 
Table 9-4.  Following the table are brief descriptions of each program listed in the table, 
as well as descriptions of other financing options including revenue bonds, developer 
financing, general facility charges, and utility local improvement districts (ULIDs). 
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TABLE 9-4 
 

Grant and Loan Programs 
 

Agency Program 
Maximum 
Amount Type 

Application 
Cycle 

Washington State 
Department of Health 

Drinking Water State Revolving 
Fund 

$12,000,000 Loan March 

Wash. State Dept. of 
Commerce 

Community Development Block 
Grant, General Purpose 

$1,000,000 Grant January 

Wash. State Dept. of 
Commerce 

Community Development Block 
Grant, Planning Only 

$24,000 or 
$35,000 

Grant 
Open all year 
as $ available 

Washington State 
Public Works Board 

Public Works Trust Fund 
Planning Loan (1) 

(1) (1) (1) 

Washington State 
Public Works Board 

Public Works Trust Fund 
Preconstruction Loan (1) 

(1) (1) (1) 

Washington State 
Public Works Board 

Public Works Trust Fund 
Construction Loan (1) 

(1) (1) (1) 

USDA Rural 
Development 

Community Assistance Grant 
and Loan Program 

Variable 
Loan and 

grant 
Year-round 

U.S. Congress 
State and Tribal Assistance 
Grant 

Variable 
Grant w/. 

45% match 
Year-round 

Wash. State Dept. of 
Commerce 

Community Economic 
Revitalization Board, Committed 
Private Partner Program 

Variable Loan Year-round 

Wash. State Dept. of 
Commerce 

Community Economic 
Revitalization Board, 
Construction Program 

$1 M max. 
possible 

grant  

Loan & 
Grant 

Year-round 

Wash. State Dept. of 
Commerce 

Community Economic 
Revitalization Board, Planning 
Projects 

$50k max. 
grant, 25% 

match 
Grant Year-round 

(1) No funding is currently available for FY 2013-2015. Terms thereafter to be determined. 
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DRINKING WATER STATE REVOLVING FUND 
 
In 1997 the Washington State Department of Health began taking applications for a new 
loan program called the Drinking Water State Revolving Fund (DWSRF).  The program 
was funded by Congress as part of the 1996 reauthorization of the Safe Drinking Water 
Act.  The program provides low-interest loans to help publicly owned as well as privately 
owned not-for-profit and for-profit water systems make improvements to water systems 
for public health protection. 
 
The program is primarily targeted toward projects that will improve public health and 
safety.  Infrastructure improvement projects can also be considered, but are given a lower 
priority in the ranking.  Project rankings and selection are made by the Department of 
Health; program financial administration is handled by the Department of Commerce. 
 
COMMUNITY DEVELOPMENT BLOCK GRANT 
 
The Community Development Block Grant program, administered by the Washington 
State Department of Commerce, consists of two programs that can be used to fund water 
system improvements.  The first is the General Purpose Grant program, which allows 
applicants to request up to $1 million for design and construction of public facilities, 
community facilities, housing rehabilitation, or economic development projects that 
principal benefit low- and moderate-income persons.  If total project costs exceed 
$10 million, the maximum grant can be increased to $1.5 million. 
 
The second program is the Planning-Only Grant program.  This program supports a range 
of planning activities that lead to implementation of priority projects that benefit low- 
and moderate-income communities.  Funding levels are set at a maximum of $24,000 for 
most projects, although projects meeting certain priority needs may be eligible for up to 
$35,000.  Grants are offered to qualifying applicants on a first-come, first-serve basis 
until the year’s allocation for the program is exhausted. 
 
PUBLIC WORKS TRUST FUND 
 
The Public Works Trust Fund (PWTF) is a revolving loan fund designed to help local 
governments finance needed public works projects through low-interest loans and 
technical assistance.  The PWTF, established in 1985 by legislative action, offers loans 
substantially below market rates, payable over periods typically ranging up to 20 years, 
and in amounts up to $5,000,000 per jurisdiction.  In past years, PWTF has also offered 
planning loans for planning projects and preconstruction loans for engineering design.  
These programs have been temporarily suspended because of State budget deficits. 
 
Interest rates on construction loans are 0.5 percent, 1 percent, or 2 percent, with the lower 
interest rates providing an incentive for a higher local match.  A minimum of 15 percent 
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of project costs must be provided by the local community to qualify for a 0.5 percent 
loan.  A 10 percent local share qualifies the applicant for a 1 percent interest rate, and a 
15 percent local share qualifies for a 2 percent loan.   
 
To be eligible for the program, an applicant must be a local government such as a City, a 
County, or special purpose utility district, and have a long-term plan for financing its 
public work needs.  If the applicant is a City or a County, it must adopt the 1/4 percent 
real estate excise tax dedicated to capital purposes, which Mabton has done.  Eligible 
public works systems include streets and roads, bridges, storm sewers, sanitary sewers, 
and domestic water.  Loans were offered for purposes of repair, replacement, 
rehabilitation, reconstruction or improvement of existing eligible public works systems, 
and can be sized to meet the needs of growth. 
 
USDA RURAL DEVELOPMENT 
 
USDA Rural Development (RD) has a loan program that is available to communities 
whose rates, as a result of projected RD debt payments, are expected to exceed the rates 
of “similar” communities.  Under certain hardship conditions, RD’s funding options 
include a limited grant program.  The loan program provides long-term 30- to 40-year 
loans at an interest rate currently between 1.875 and 3.125 percent.  RD loans are issued 
as revenue bonds with a 1.1 debt coverage requirement. 
 
STATE AND TRIBAL ASSISTANCE GRANTS 
 

State and Tribal Assistance Grants (STAG grants) are available through the federal 
government by petitioning the applicant’s federal Representative or Senators.  There is 
no formal application form, although legislators often have developed their own 
application form to describe the project and its need.  The program requires a 45 percent 
match, using any type of funding other than funding derived from EPA (e.g. DWSRF).  
Funding is approved annually as a separate appropriation in the federal budget. 
 
COMMUNITY ECONOMIC REVITALIZATION BOARD 
 

The Community Economic Revitalization Board (CERB) has three Core Financing 
Programs: 
 

Committed Private Partner Program: 
 
The Committed Private Partner Construction Program requires an eligible private 
business commitment as part of the public entity's application.  The applicant and 
business must provide evidence that a private development or expansion is ready to occur 
and that the private development is contingent upon the approval of CERB funds.  CERB 
requires that the project generate either significant job creation or significant private 
investment in order to be eligible for funding. 
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Prospective Development Construction Program: 
 
Loans up to $1,000,000 per project, grants in unique cases. Interest rates of 3% for non-
distressed and 2.5% for distressed counties.  20-year term maximum, requires 10% 
match.  Jurisdictions in rural counties and rural communities are eligible for Prospective 
Development awards.  The applicant must provide evidence that a private development or 
expansion is likely to occur as a result of the public improvements.  CERB requires that 
the project generate either significant job creation or significant private investment in 
order to be eligible for funding.  Applicants must demonstrate convincing evidence 
(based on a feasibility study) that the median hourly wage of the private sector jobs 
created after the project is completed will exceed the countywide median hourly wage.  
Applicants must also demonstrate the need for CERB assistance and that no other timely 
source of funds is available at a reasonably similar rate to the current CERB rate. 
 
Planning Projects: 

Grants up to $50,000 per application, requires 25% matching funds. 

CERB provides limited funding for studies which evaluate high-priority economic 
development projects.  Projects should target job growth and long-term economic 
prosperity and can include: site-specific plans, studies, and analyses that address 
environmental impacts, capital facilities, land use, permitting, feasibility, marketing, 
project engineering, design, site planning and project debt and revenue impacts.  When 
considering planning applications, the Board will give priority to those projects which 
could ultimately result in a type of project eligible for CERB construction funds. 

CERB accepts applications from public entities to finance public infrastructure and 
planning activities on an ongoing basis.  The Board meets every two months to make 
funding decisions. 

 
REVENUE BONDS 
 
Revenue bonds are tax-free bonds issued by a utility that are repaid by revenues from 
monthly service charges.  In order to make revenue bonds marketable to investors, the 
bonds typically have contractual provisions for the utility to meet debt coverage 
requirements.  The District must show that its annual net operating income (gross income 
less operation and maintenance expenses) is equal to or greater than a factor, typically 1.2 
to 1.4 times the annual debt service on all par debt.  If a coverage factor has not been 
specified it will be determined at the time of any future bond issues. 
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DEVELOPER FINANCING 
 
Developers typically fund the construction of extensions to the water mains to property 
within new plats.  The developer extensions are turned over to the City for operation -and 
maintenance upon completion.  Developer extensions must be constructed to meet the 
requirements of the City’s construction standards. 
 
GENERAL FACILITIES CHARGE 
 
In order to finance improvements of general benefit to the City, a general facilities charge 
may be adopted.  General facilities charges are usually established as one-time charges 
assessed at hook up against new water customers as a way to recover part or all of the 
cost of existing and additional facilities constructed for their use.   
 
The general facilities charge or fee is typically deposited into a construction fund for 
construction of water infrastructure.  The intent is that all new system customers will pay 
an equitable share of the cost of the system improvements needed to accommodate 
growth.  Typical types of construction financed by the general facilities charge are 
general improvements that benefit the entire system, such as wells, booster pump 
stations, distribution mains, and office and storage space. 
 
UTILITY LOCAL IMPROVEMENT DISTRICTS 
 
Another potential source of funds for improvements comes through the formation of 
utility local improvement districts (ULIDs) involving a special assessment made against 
properties benefiting by the improvements.  ULID bonds are further backed by a legal 
claim to the revenues generated by the utility, similar to revenue bonds.  
 
Water system expansion is a frequent application of ULID financing.  Typically, ULIDs 
are formed at the written request (by petition) of the property owners within a specific 
section of the service area.  Upon the receipt of a sufficient number of signatures or 
petitions, and acceptance by the City council, the local improvement area is formed, and 
a water system is designed for that particular area in accordance with the City’s 
construction standards. 
 
Each separate property in the ULID is assessed in accordance with the special benefits 
the property receives from the water system improvements.  A City-wide ULID could 
form part of a financing package for large-scale capital projects such as water line 
extensions or replacements that benefit all residents in the service area.  The ULID 
assessment places a lien on the property that must be paid in full upon sale of the 
property.  ULID participants have the option of paying their assessment immediately 
upon receipt, thereby reducing the portion of the costs financed by the ULID bonds. 
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1 of 2 

DOH COMMENT RESPONSE FORM 
DOH 

Comment No. 
 

DOH Comment 
 

Water System Response 
Page Number 
of Response 

Other Water System 
Comments 

1 Regarding Figure 1-4: 
 
There is an area of land in the north part of the Urban Growth 
Boundary on Vance Road that is in the existing service area 
but not in the water rights place of use (WRPOU) service area.  
If the City is providing service in this area using City water 
rights, it should be included in the WRPOU service area. 
 
The text on Page 1-11 under “Future Service Area” states, the 
future service area is defined by the UGA boundary and is 
shown on Figure 1-4.  However, the future service area shown 
on Figure 1-4 is not the same as the UGA.  Please correct 
either the text or the Figure. 

 
 
This area has been included in the WRPOU service 
area. Figure 1-4 has been revised. 
 
 
 
 
 
The text on Page 1-11 has been revised. 

 
 
Fig. 1-4 
 
 
 
 
 
 
Pg. 1-11 

 

2 Include completed local government consistency forms from 
the City of Mabton planning office and Yakima County 
planning in the second draft. 

The consistency statements from Yakima County 
and the City of Mabton planner have been included 
in appendix. 

Appendix X 
“Consistency 
Statement Letters”. 

 

3 The capacity determination for the City is limited, given the 
information is available.  It is necessary to have a better 
estimate for the sustained capacity (gpm) of Well #4 (S01). 

This well has recently been flow-tested at 240 gpm.  
In the plan, this well is conservatively estimated at 
200 gpm. 

Chapter 3 throughout.  

4 Investigate and provide a realistic capacity for Well #4 (S01).  
The text of the plan indicates the actual capacity of Well #4 is 
below the capacity shown on the Water Facilities Inventory.  
This analysis is used to determine the total number of 
approved connections possible, which must reflect the actual 
capacity (physically and legally) of the City. 

This well has recently been flow-tested at 240 gpm.  
In the plan, this well is conservatively estimated at 
200 gpm. 

Chapter 3 throughout.  

5 Identify whether there is a potential risk in draining the 
reservoir, given the total capacity of the booster pump exceeds 
the capacity of the wells.  In addition, the plan repeatedly 
states the capacity of S01 (Well#4) is significantly lower than 
previously known. 

Yes, it is possible for the tank to be drained. See 
discussion on page 2-4. Regarding the capacity of 
S01, see notes above.  

Pg. 2-4 The City is aware of this 
concern. 

6 The Water Use Efficiency (WUE) goal noted on page 4-3 is to 
achieve water savings over the next six years.  Document that 
the WUE goal for the time period 2013 through 2019 was 
established as required by WAC 246-290-830, by providing a 
copy of the meeting notice and a copy of the meeting minutes. 

Documentation of the meeting notice and a copy of 
the meeting minutes are provided in the appendices. 

Appendices 
“Correspondence” 

 



2 of 2 

 
DOH 

Comment No. 
 

DOH Comment 
 

Water System Response 
Page Number 
of Response 

Other Water System 
Comments 

7 The Department of Ecology has not issued a review letter for 
this WSP.  If the Department of Ecology issues a review letter, 
please address any comments in the second draft of the WSP. 

No letter has been received to date. n/a  

8 Provide a copy of the operating procedures and monitoring 
and reporting requirements the City must implement , if it is 
necessary to operate S03 (Well #3).  The procedures must 
include notifications, laboratory and field tests, as required by 
DOH. 

The City follows DOH directed operating 
procedures for the use of Well No. 3. A copy of 
these procedures and communications are provided 
in the appendices.   

Appendix W “Well 
No. 3 DOH Blending 
Instructions” 

 

9 Update the information in the Coliform Monitoring Plan, to 
include the correct sources in operations (S01, S05, S04, and 
S03).  In addition, include any necessary sampling 
requirements that can result as part of the Groundwater Rule. 

Coliform Monitoring Plan has been updated and is 
included. 

Appendix F “Coliform 
Monitoring Plan” 
 

 

10 Provide an outline, policy, or narrative describing the review 
and submittal process the City will implement for reviewing 
distribution main projects.  Please note, the city must have on 
staff under contract a Professional Engineer, licensed in the 
State of Washington, to review any plans for distribution 
mains waived under this chapter from the DOH review and 
approval process.  The City must also maintain a file with 
copies of the construction completion reports from any project 
completed under this waiver. 

The City has under contract a Professional Engineer, 
licensed in the State of Washington, to review any 
plans for distribution mains and will maintain a file 
with copies of the construction completion reports 
from any project completed under this waiver. 

Pg. 7-1  

11 A waiver for distribution related projects, such as booster 
stations, reservoirs, and so on, requires significantly more 
detail than provided in the plan.  Please contact our office if 
you will be requesting a waiver for more than just distribution 
mains. 

The City is not requesting a waiver for more than 
just distribution mains. 

Pg. 7-1  

ADDITIONAL 
COMMENT 

The Water System must meet the consumer input process 
noted in WAC 246-290-100(8).  Include in the Water System 
Plan a copy of the meeting notice used to notify the consumer 
of the meeting and a copy of the signed meeting minutes from 
that meeting. 

Documentation of the meeting notice and a copy of 
the meeting minutes are provided in the appendices. 

Appendix X 
“Correspondence” 
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