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EXECUTIVE SUMMARY 
 
The City of Algona Water System Plan (Plan) provides a long-term planning strategy for 
the City’s water system over the 6- and 20-year planning periods.  The objectives of this 
Plan are to evaluate the performance and adequacy of the existing City of Algona water 
system, to determine what will be necessary to meet the infrastructure demands for the 
next 20 years, and to identify compliance issues that may affect operation of the water 
system.  The Plan was prepared in accordance with the Washington Administrative Code 
(WAC) 246-290. 
 
The following elements are required by the Department of Health (DOH) to be addressed 
in this Plan. 
 

• Chapter 1:  Water system history, inventory of facilities, policies and the 
relationship of this Plan to other planning documents. 

 
• Chapter 2:  Basic planning data including existing and future estimates of 

population, water consumption, and water production. 
 

• Chapter 3:  Identification of system performance standards and analysis of 
water quality, source capacity, storage capacity, and distribution system 
hydraulic capacity. 

 
• Chapter 4:  Discussion of existing and future water conservation measures. 

 
• Chapter 5:  An Outline of the City of Auburn’s Wellhead Protection 

Program. 
 

• Chapter 6:  Operation and maintenance plan. 
 

• Chapter 7:  Discussion of the City’s Water Facility Construction 
Standards. 

 
• Chapter 8:  Discussion of proposed capital improvement projects to 

address system deficiencies. 
 

• Chapter 9:  A discussion of the combined water utility’s historical 
financial operations as well as a discussion on funding of capital 
improvements identified in Chapter 8. 

 
Based on City population projections, growth within the City of Algona is anticipated to 
be modest, with an average annual growth rate of approximately 1.55 percent.  Water 
demand projections consider the growth in population along with increased water 
demand for the Boeing facility and the Auburn 400 commercial/industrial area.  The 



Gray & Osborne, Inc., Consulting Engineers 

E-2  City of Algona 
July 2013  Water System Plan 

projected average day demand for 2032 including the Boeing facility and the Auburn 400 
is approximately 410,000 gallons per day (gpd).  Projected 2032 peak day demand is 
approximately 1,000,000 gpd. 
 
The City of Algona purchases its entire source of supply from the City of Auburn.  The 
2002 Agreement with the City of Auburn states that Auburn will provide source capacity 
for the City of Algona.  This Agreement shows projected maximum day demands for the 
City of Algona to reach 1.14 mgd in 2014.  The source capacity analysis in this Plan 
indicates that the projected peak day demand for the City of Algona is not anticipated to 
exceed 1.0 mgd by 2032.   
 
The 2002 Agreement between Auburn and Algona establishes that Algona will 
financially participate in the construction of a new reservoir to be located in the Auburn 
service area.  The City of Auburn constructed a 1.0 million gallon reservoir in 2010 and 
Algona was allocated 180,000 gallons of storage in the new facility. 
 
The 180,000 gallons of storage capacity required to serve Algona was dependent on the 
City of Algona maintaining at least 100,000 gallons of storage in its service area.  Algona 
has since chosen to discontinue use of their existing 100,000 gallon reservoir.  Therefore, 
the City of Algona will need to secure an additional 100,000 gallons of storage capacity, 
for a total of 280,000 gallons, from the City of Auburn.  Based on the storage analysis 
completed in this Plan, this volume is projected to be adequate to meet the storage 
requirements for the City of Algona through 2032. 
 
A hydraulic model of the City’s water system, using the H2ONet hydraulic modeling 
software, was used to assess the water system’s ability to meet peak day, peak hour, and 
fire flow demands.  Various distribution system improvements are identified to meet fire 
flow requirements or to replace undersized aging water mains.   
 
Approximately $674,000 worth of distribution system projects are recommended in the 
six-year planning period.  Most of these projects will provide additional looping in the 
distribution system and increase available fire flow.  Financial participation in Auburn’s 
reservoir for an additional 100,000 gallons of storage capacity is estimated at 
approximately $185,000. 
 
The financial status of the City’s combined water utility fund is described in Chapter 9 of 
this Plan.  Past revenue and expenses are detailed, along with a discussion relating to 
financing of capital improvement projects.  The City may choose to fund the capital 
improvement projects from future rate increases and/or existing reserves available for 
capital projects.    
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CHAPTER 1 
 

DESCRIPTION OF WATER SYSTEM 
 
WATER SYSTEM OWNERSHIP AND MANAGEMENT 
 
The City of Algona, incorporated in 1955, is a Code City that operates under Title 35A 
RCW.  The City operates a public water system that serves customers within the City 
limits.  The water system is publicly owned and is governed by an elected Mayor and 
five-member City Council.  The City's mailing address is: 
 
 City of Algona 
 402 Warde Street 
 Algona, Washington  98001-8505 
 
Algona’s water system Department of Health identification number is 01450 V.  
Figure 1-1 is a vicinity map. 
 
SYSTEM BACKGROUND 
 
HISTORY OF WATER SYSTEM DEVELOPMENT AND GROWTH 
 
The water system that serves the City of Algona was originally constructed in 1960 by 
King County Water District No. 101.  In the early 1960s, a 100,000-gallon steel reservoir 
was constructed for the water system.  This reservoir is located at a site west of 
59th Avenue South and near the extension of 5th Avenue North.  In 1970, the water 
district was deactivated and the City of Algona assumed the maintenance and operations 
responsibilities for the system.  The original source of supply for the water system was 
the City of Auburn.  Water was purchased from Auburn with delivery through a 4-inch 
master meter located on Boundary Boulevard at Celery Avenue.  In August 1975, a well 
was drilled by the City in the NW 1/4, SW1/4, Sec. 25, T21N, R4EWM, in the city limits 
of Algona.  This 500 gpm well was placed into service during 1978 and served the entire 
City except the two industrial areas.  An interlocal agreement for emergency water 
supply was established between Algona and Auburn in 1978. 
 
The Boeing Welded Duct Facility (Boeing) and the Auburn 400 Industrial Park (Auburn 
400) continued to receive City of Auburn water after the drilling of the City of Algona 
well.  Boeing was billed for water service by Algona, and the Auburn 400 was billed by 
the City of Auburn.  
 
On May 23, 1996, the City’s well collapsed.  On the same day, the City of Auburn began 
to supply emergency water via the existing Auburn intertie.  Due to several factors, 
including Auburn’s supply surplus, the ability of the existing infrastructure to supply 
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water to the City of Algona, Boeing, and the Auburn 400, Algona elected to resume the 
purchase of water from the City of Auburn.  Resolution 550-96 by the City of Algona 
established an interlocal agreement for the purchase of water from the City of Auburn on 
August 20, 1996.  This interlocal agreement was termed the Auburn Intertie Project and 
the agreement is included in Appendix B.  Under this agreement and to ensure adequate 
water supply, four master meter stations were to be constructed in addition to the one 
serving Boeing.  Two master meter stations were constructed in 2001 located at 
Boundary Boulevard and Industry Drive North and at Boundary Boulevard and 
Milwaukee Avenue.  A third master meter was installed in 2002 near the West Valley 
Highway and 10th Avenue North as part of a commercial development.  The fourth 
master meter, which was proposed to be located on 1st Avenue, is no longer needed due 
to improvements constructed in 2003 along Chicago Avenue and improvements made in 
2002 as part of the Junction plat.  An updated interlocal agreement between the City of 
Auburn and the City of Algona was signed in 2002.  This agreement is also included in  
Appendix B. 
 
PROJECTS COMPLETED SINCE THE 2006 WATER SYSTEM PLAN 
 
Table 1-1 provides the projects listed in the Capital Improvement Plan (CIP) included in 
the City of Algona’s 2006 Water System Plan.  The table identifies either the status of 
each project or the date the project was completed. 
 

TABLE 1-1 
 

Projects Completed from 2006 Water System Plan CIP 
 
Project 

No. Project Description Status or Year Completed 
2004 through 2009 CIP   

ST-1 Financial Participation in Auburn Reservoir Completed 2013 (1)

D-1 Water main along Warde Street to Washington 
Boulevard 

Completed 2008 

D-2 Water main adjacent to SR 167, 2nd Avenue South 
to 3rd Avenue South 

Completed 2012 

D-6 Water main along West Valley Highway, 
1st Avenue to 5th Avenue North 

Completed 2013 

D-7 Water main along West Valley Highway, 
1st Avenue South to 5th Avenue South 

Segment from 4th Avenue 
South to 5th Avenue South 

Completed 2012 
D-3 Water main along 5th Avenue South, Washington 

Boulevard South to Milwaukee Boulevard South 
Not yet completed 

D-4 Water main along 5th Avenue South, Tacoma 
Boulevard South to Seattle Boulevard South 

Not yet completed 

D-5 Water main along West Valley Highway, 
9th Avenue North to 6th Avenue North 

Not yet Completed 
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TABLE 1-1 – (continued) 

 
Projects Completed from 2006 Water System Plan CIP 

 
Project 

No. Project Description Status or Year Completed 
2009 through 2024 CIP   

D-8 Water main along 2nd Avenue North, west of Main 
Street 

Not yet Completed 

(1) Algona has purchased 180,000 gallons of storage from Auburn and has the option to purchase an 
additional 100,000 gallons. 

 
GEOGRAPHY 
 
Algona is situated in the White River Valley.  Algona’s city limits are contiguous with 
the City of Auburn on the North and East and the City of Pacific on the South.  The west 
boundary adjoins unincorporated King County approximately 400 feet west of and 
parallel to SR 167.  Figure 1-2 shows Algona’s city limits and Urban Growth Area 
(UGA) boundary.  
 
Algona’s elevation is generally between 65 feet and 85 feet above sea.  The higher 
elevations within Algona all lie west of the West Valley Highway and include some steep 
slopes.  A watershed divide runs through the City at approximately 4th Avenue North.  
The North basin flows to Mill Creek and eventually into the Green/Duwamish River.  
The South basin flows into Government Ditch and into the White River.  The White 
River flows into the Puyallup River and eventually discharges into Commencement Bay 
at Tacoma. 
 
CLIMATE 
 
The climate in Algona is characterized by high rainfall and low evaporation rates in 
winter while summers are moderate and relatively dry.  The City’s average winter 
daytime temperature is in the mid-40s and the summer average daytime temperature is in 
the 70s.  Most precipitation (approximately 35 inches annually) occurs during October 
through March.  The City occasionally experiences flooding which generally is a result of 
conveyance capacity of local streams mainly downstream of Algona. 
 
ADJACENT PURVEYORS 
 
The City of Algona is surrounded by several adjacent purveyors, including the City of 
Auburn, the City of Pacific, and the Lakehaven Utility District.  The City of Auburn 
borders Algona on the North and East sides and is the current source of water to the 
Algona water system.  The Lakehaven Utility District borders the City of Algona on the 
west.  The City of Pacific borders Algona on the south.  Algona and Pacific have a 
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manually operated emergency intertie, which is located at the intersection of Milwaukee 
Boulevard South and 5th Avenue South.  The City of Pacific serves two commercial 
accounts and approximately 22 residential accounts located inside the Algona City limits 
on 5th Avenue South and in the southeast portion of the City (Figure 1-2). 
 
INVENTORY OF EXISTING FACILITIES 
 
SOURCE OF SUPPLY 
 
The City of Auburn has been the sole source of water to the Algona water system since 
May 23, 1996.  The Auburn Intertie Project, approved by both Auburn and Algona in 
August 1996, secured Auburn as the sole source of water for Algona in the foreseeable 
future.  The 2002 Agreement between the City of Algona and the City of Auburn governs 
the amount of supply Auburn will provide to Algona.  The Agreement lists Algona’s 
projected demands for 2014 as 525,000 gpd for the average day and 1,114,000 gpd for 
the maximum day.  The Agreement states that more supply may be available if agreed to 
by both parties.  The City of Auburn 2009 Comprehensive Water Plan provides a 
detailed description of the City of Auburn water system.  Table 1-2 provides a 
description of Auburn’s source capacity.  The maximum production capacity shown in 
Table 1-2 is the pumping capacity.   
 

TABLE 1-2 
 

City of Auburn Source Capacity Data and Treatment Data 
(Source:  City of Auburn Pers. Comm. Dan Repp Dated August 29, 2013) 

 

Source Treatment 

Maximum 
Production Capacity 

(gpm)(5) 
Coal Creek Springs Chlorine, Corrosion 

Control through pH 
adjustment 

Approx. 4,980 

West Hill Springs Chlorine Approx. 600  
Well 1(1) None 2,200 
Well 2(2) Corrosion Control 

through pH 
adjustment(2) 

1,600 

Wells 3A and 3B(3) Chlorine 0 
Well 4 Chlorine 2,600 
Well 5 None 650 

Well 5A Chlorine 180 
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TABLE 1-2 – (continued) 
 

City of Auburn Source Capacity Data and Treatment Data 
(Source:  City of Auburn Pers. Comm. Dan Repp Dated August 29, 2013) 

 

Source Treatment 

Maximum 
Production Capacity 

(gpm)(5) 
Well 6(2) Corrosion Control 

through pH 
adjustment(2)  

1,800 

Well 7 Chlorine, Corrosion 
Control through pH 

adjustment(2) 

2,000(4) 

Tacoma Intertie Chlorinated, pH 
adjustment 

1,250 

(1) In 1998, Well 1 output began to decrease as a result of what appeared to be decreasing water 
levels.  The pumping rate was therefore decreased from 2,100 gpm to 1,600 gpm.  A video 
inspection of the well indicated no apparent problems with well construction.  This Well is 
currently being rebuilt is expected to be under construction in 2013. 

(2) Pumps to Fulmer Field Corrosion Control Treatment Facility. 
(3) Wells 3A and 3B are currently operated in standby mode because of high concentrations of 

manganese. 
(4) Well 7 currently pumps to the Valley distribution system, but will likely pump directly to the 

Fulmer Field Corrosion Control Treatment Facility in the future. 
(5) Pumping capacity. 

 
The City of Auburn has constructed two corrosion control facilities to adjust the pH of 
the several of its sources.  The corrosion control facilities include the Fulmer Field 
Corrosion Control Facility and the Coal Creek Springs Corrosion Control Facility.  The 
facilities are designed to adjust the pH from approximately 6.5 to 7.5 by stripping carbon 
dioxide from the water through the use of aeration towers.   
 
The City of Auburn’s water rights are summarized in Table 1-3. 
 

TABLE 1-3 
 

City of Auburn Water Rights 
(Source:  Ecology Letter Dated August 20, 2013) 

 

Source Water Right Date 

Instantaneous Quantity (Qi) 
Water Rights 

Annual Quantity (Qa) Water 
Rights 

gpm mgd Ac-Ft/Yr mgd 
Coal Creek 
Springs 

Certificate 857 
1925 6,730 9.70 9,410 8.4 

West Hill 
Springs 

Claim 
(1973 file date) 

1907 625 0.90 1,010 1.00 
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TABLE 1-3 – (continued) 
 

City of Auburn Water Rights 
(Source:  Ecology Letter Dated August 20, 2013) 

 

Source Water Right Date 

Instantaneous Quantity (Qi) 
Water Rights 

Annual Quantity (Qa) Water 
Rights 

gpm mgd Ac-Ft/Yr mgd 
Well 1 Certificate 3560-A 1957 2,200 3.17 

2,480 2.21 
Well 2 G1-00277 C 1972 2,400 3.46 
Well 3A & 3B G1-23629 C 1980 2,800 4.03 3,600 3.21 
Well 4 G1-20391 C 1972 2,800 4.03 3,600 3.21 
Well 5 G1-23633 C 1980 1,000 1.44 720 1.04 
Well 5A G1-25518 P 1989 167 0.24   
Well 6       
Well 7       
Total (mgd)    18,722 26.97 20,820 18.59 
Other Rights       
Algona G1-22769 P 1976 500 0.72 175 0.16 

 
Appendix C contains information from the Auburn 2009 Comprehensive Water Plan that 
further describes Auburn’s sources of supply and water rights.  City of Auburn Wells 1, 
3A, 3B, and 4 are located the closest to Algona, between 1.0 and 1.5 miles east of the 
Algona city limits.  West Hill Springs is located approximately two miles north of 
Algona at the base of West Hill.  Auburn’s other major producing source, Cold Creek 
Springs, is located approximately three miles southeast of the City.   
 
STORAGE 
 
Algona owns a 100,000-gallon steel reservoir located west of the West Valley Highway 
on what would be the extension of 5th Avenue North.  This reservoir has been abandoned.  
The City should have this reservoir demolished and removed before it becomes a safety 
hazard. 
 
Per the terms of the 1996 and 2002 Agreements with Auburn, the City of Algona agreed 
to financially participate in the construction of a new Auburn reservoir, and receive a 
storage allotment of 180,000 gallons.  In 2010 the City of Auburn built a new 1.0 MG 
reservoir in the Lakeland Hills portion of Auburn’s service area and Algona was allotted 
an 180,000 gallon portion. 
 
Per the terms of the 1996 and 2002 Agreements with Auburn, the City of Algona agreed 
to maintain their 100,000-gallon reservoir or, alternately, provide the storage otherwise.  
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Because the City of Algona has chosen to no longer use their existing 100,000-gallon 
reservoir, Algona will need to purchase an additional 100,000 gallons of storage from 
Auburn. 
 
TRANSMISSION AND DISTRIBUTION 
 
Algona’s water transmission and distribution system is shown on Figure 1-3.  Currently, 
there are five interties with the City of Auburn water system.  Three of these interties are 
used as the primary source of supply for the Algona water system.  One intertie serves the 
Boeing facility directly, and another intertie is normally closed and serves as an 
emergency source of supply.  All Auburn interties are metered.  As specified in the 2002 
Agreement, the City of Auburn is responsible for operation and maintenance of the 
interties and calibration of the master meters.  Table 1-4 provides a description of each 
intertie.  An emergency intertie with the City of Pacific is also available, located at the 
intersection of Milwaukee Avenue South and 5th Avenue South in Pacific.  This 8-inch 
intertie is currently unmetered and is for emergency use only.  No written agreement 
exists between Algona and Pacific for use of this intertie at this time. 
 
There are no restrictions on flow at any of the interties feeding Algona.  However, since 
Algona does not produce any water the flow direction under typical operating conditions 
will be into Algona.  The flow rate is dependent upon the hydraulic gradient at each of 
the intertie locations.  The metered interties have 8-inch meters.  AWWA recommends a 
“high normal flow rate” for turbine meters of 1,600 gpm and a “maximum flow rate” of 
2,400 gpm.  Flow through any two of the metered interties is sufficient to meet the largest 
fire flow demand in Algona, 2,500 gpm. 
 
The Pacific intertie is an 8-inch pipe connecting the two systems with a closed valve.  
The hydraulic grade line in Pacific is approximately 10 feet higher than in Algona, so 
flow would be to Algona under normal circumstances.  The valve is normally closed and 
must be manually opened.  The valve is opened on an “as needed” basis based upon 
mutual agreement of both cities at the time of need.  This intertie has not been used in 
many years.  The valve was most recently exercised by City of Pacific staff.  There is 
currently no written agreement between the two cities governing the use of this intertie.  
The City of Algona should work with the City of Pacific to develop an interlocal 
agreement regarding use of the intertie. 
 
The City of Algona water system includes about 16 miles of piping, ranging in size from 
4-inch to 12-inch as presented in Table 1-5.  The pipe material is predominantly asbestos 
cement in the 4-inch to 6-inch size range.  Information contained in previous Water 
System Plans indicates that all of the AC pipe was installed in about 1960.   
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TABLE 1-4 
 

Auburn/Algona Intertie Characteristics 
 

Auburn/Algona Intertie Locations Meter Size, in. 
Intersection of Milwaukee Avenue and Boundary Boulevard 8-inch 
Intersection of Industry Drive North and Boundary 
Boulevard 

8-inch 

West Valley Highway, at Approx. 10th Avenue North 8-inch 
Boeing Welded Duct Facility intertie.  200 lf east of the 
intersection of 1st Avenue and Perimeter Road.  (Not 
contiguous with the Algona distribution system) 

6-inch 

Boundary Boulevard and Celery Avenue (Emergency 
Intertie-Normally Closed) 

8-inch 

 
TABLE 1-5 

 
Distribution System Pipe Inventory Including Auburn 400 Area 

 
Diameter Length (Feet) Percentage 
12-inch 21,585 25% 
8-inch 26,991 31% 
6-inch 30,516 36% 
4-inch 7,118 8% 

TOTAL 86,210 100% 
 
The distribution system includes five crossings of SR-167.  In 1996, the Auburn 400 
Industrial Park was connected to the rest of the City’s distribution system by construction 
of a water main extension from Broadway Street North to Chicago Avenue North in the 
Auburn 400 area.  Auburn serves the Boeing Welded Duct Facility through a master 
meter located on 1st Avenue. 
 
In addition to the pipes listed above, the water system includes approximately 108 fire 
hydrants, 303 valves and three blowoffs.  Many of the fire hydrants installed in 1960 are 
the older two or three port, 4-3/4-inch valve type.  These should be replaced with modern 
5-1/4-inch valve type hydrants when pipelines are replaced.  All hydrants are well 
maintained and functional.  Some of the hydrants are connected to undersized 4-inch 
water mains. 
 
PRESSURE ZONES 
 
Water service within the City’s water system is provided by a single pressure zone.  
Historically, the water system pressure was determined by overflow elevation in the 
City’s 100,000-gallon reservoir.  Currently the hydraulic grade line (HGL) of Algona’s 
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water system is established by that of the City of Auburn’s Valley pressure zone, which 
has an HGL of approximately 245 feet.   
 
SERVICE AREAS 
 
In accordance with the Washington State Municipal Water Law (MWL), the City is 
required to designate a retail service area within which it has a duty to serve all 
customers, and if appropriate, also designate a future service area and a wholesale service 
area.  A map of service areas for the City can be found on Figure 1-2.   
 
EXISTING SERVICE AREA 
 
The City currently serves the majority of customers within its city limits, with the 
exception of areas served by intertie with the City of Auburn or from water mains owned 
by the City of Pacific.  These areas are shown on Figure 1-2. 
 
RETAIL SERVICE AREA 
 
The City acknowledges that it has a duty to serve all new connections within its 
designated retail service area.  The retail service area is required to include the existing 
service area and areas where new service will be provided.  The City defines the extent of 
its retail service area as the area’s it currently serves within the City Limits, as shown on 
Figure 1-2. 
 
While the City has a duty to serve new connections within the Retail Service Area, there 
are four threshold factors that must be met prior to providing service.  These are: 

 
1. The City has sufficient water rights to provide service. 
2. The City has sufficient capacity to serve water in a safe and reliable 

manner. 
3. The service request is consistent with adopted local plans and 

development regulations. 
4. Service can be provided in a timely and reasonable manner. 

 
FUTURE SERVICE AREA 
 
The current UGA extends slightly beyond the Algona City limits to the west, and it is 
expected that the City’s future service area will be the Urban Growth Area.  Expansion is 
restricted to the north and east by the City of Auburn, to the south by the City of Pacific, 
and beyond the UGA to the west by steep and unstable terrain.  Future growth within the 
City will be the result of filling in or redevelopment of existing developed areas. 
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ZONING AND LAND USE 
 
The City most recently adopted a new zoning map in 2006 as part of the update to their 
Comprehensive Plan.  The majority of the City east of the West Valley Highway is zoned 
single-family residential, with commercial and/or industrial areas west of the West 
Valley Highway and in the Auburn 400 and Boeing areas.  Community commercial 
zoning is located primarily along 1st Avenue, with some additional areas in the northwest 
and southwest portions of the City.  Figure 1-4 is a current zoning map for the City of 
Algona.   
 
SERVICE AREA AGREEMENTS 
 
The City of Algona has had an emergency interlocal service agreement with the City of 
Auburn since 1978.  As a result of the May 23, 1996 failure of the City of Algona’s well, 
the 1996 Algona Intertie Project Agreement was signed, which provided Algona with 
source water from the City of Auburn.  The 1996 Algona Intertie Project Agreement was 
superseded by the 2002 Algona/Auburn Intertie Agreement No. 3A (Appendix B) which 
is currently in effect. 
 
The 2002 agreement specifies that Algona shall convey to Auburn Algona’s well and any 
and all associated water rights by Bill of Sale.  Algona agreed to participate in the 
construction of a new Auburn reservoir and purchase 180,000 gallons of storage.  The 
agreement also requires Algona to implement a conservation program, and either 
maintain the existing 100,000 gallons of storage, or elect to increase their participation in 
the future Auburn reservoir.  A number of additional requirements relating to 
construction of master meters, easements, service areas, construction of a future 
reservoir, projected Algona water needs, and project costs are outlined in the agreement.  
Agreement No. 3A presented water supply projections only through 2014.  Increases 
beyond the limits in the agreement would need to negotiated as an amendment.   
 
No agreement with the City of Pacific intertie currently exists for use of the emergency 
intertie.  The City of Algona does not currently have a written agreement with the City of 
Pacific for service to connections within the City of Algona.   
 
SERVICE AREA POLICIES AND CONDITIONS OF SERVICE 
 
Service area policies are discussed in the Table 1-6. 
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TABLE 1-6 
 

Service Area Policies 
 

Policy Description Reference 
The City will provide water service within its retail service 
area when requested and when service can be provided 
complying with the four threshold factors. 

Established by 
adoption of this Water 
System Plan 
AMC 13.02.030 

The design of all improvements to the City system or 
improvements to be connected to the City system shall meet or 
exceed the standards adopted by the City. 

City of Algona 
Development Manual, 
Resolution No. 477-92 

Financing system extensions.  The cost of making additions, 
betterments and extensions to the existing water system shall 
be paid from such sources and by such means as decided by the 
council.  Developer-paid extensions should be required for 
expansion of water facilities. 

AMC 13.02.260 and 
Algona 
Comprehensive Plan, 
Approved Aug. 1, 
1995 

Latecomers agreements will be considered by the City Council 
on a case by case basis if requested by a developer.  The 
maximum term of latecomers agreements will be 5 years. 

AMC 13.02.260 

Satellite systems.  The City does not currently wish to provide 
service to satellite systems. 

Established by 
adoption of this Water 
System Plan 

Prohibits cross connections and establishes responsibility of 
water system customers to maintain backflow prevention 
assemblies. 

AMC 13.02.160 

The City of Algona requires each new water service to be 
metered. 

AMC 13.02.100 

The City of Algona requires extensions to the water system to 
be made in accordance with the plans submitted by the City 
Engineer and approved by the Council. 

AMC 13.02.230 

Service rate and connection charge policies. AMC 2.50 
Direct connection policy.  Establishes a radius around an 
existing water main requiring new customers to connect 
directly to that main 

No Established Policy 

Annexation Policy, stating that proposed development outside 
the corporate limits is or is not required to have an annexation 
commitment so as not to protest annexation at the time it may 
occur. 

Not Established Policy 
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APPLICATIONS FOR NEW SERVICE 
 
Applications for new water service must meet the requirements of Algona Municipal 
Code (AMC) Chapter 13.02.  Applications for new water service must be made in writing 
to the Office of the City Clerk on the City’s form.  Applications must state the purpose 
for which the water will be used and must be made by the property owner or authorized 
representative.  The application will be reviewed per the four threshold criteria presented 
for retail water service and the City will make a determination to accept or reject the 
application within 30 days.  If an application is rejected the applicant can appeal that 
decision to the City Council.   
 
RELATED PLANNING DOCUMENTS 
 
CITY OF ALGONA 2006 WATER SYSTEM PLAN 
 
The last water system planning document prepared for the City of Algona was completed 
by Gray & Osborne in 2006.  This document was used as the framework for the current 
Plan.  The 2006 Plan presented historical water use, projected water use and developed a 
capital improvement plan for the City to implement.  Since the previous Plan was 
published the City has completed a water main along Warde Street, constructed a water 
main along SR 167 between 2nd Avenue South and 3rd Avenue South and constructed a 
water main along West Valley Hwy from 5th Avenue South to the city limits.   
 
CITY OF ALGONA 2004 DRAFT COMPREHENSIVE PLAN 
 
The City of Algona is in the process of developing the latest version of the City’s 
Comprehensive Plan, required for Growth Management Act Compliance.  This plan 
includes goals, objectives, and policies that will in some cases have an impact on the 
formation of the Water System Plan.  The Plan contains population growth projections, 
defines the City’s UGA and contains a land use plan that is the model for existing City of 
Algona zoning.   
 
CITY OF AUBURN 2009 WATER SYSTEM PLAN 
 
The City of Auburn contracted with Carollo Engineers to complete the City of Auburn 
2009 Water Comprehensive Plan.  This plan provides a description of the Auburn water 
system and future planning for the system.  This document is relevant to Algona’s water 
system since Auburn supplies water to Algona.  Algona has agreed to purchase capacity 
in Auburn’s reservoirs to meet storage requirements, thus the Auburn plan storage 
analysis will be referenced in this Plan.  Relevant excerpts from this plan, including the 
conservation plan, source and storage analyses, are included in Appendix C. 
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1989 SOUTH KING COUNTY COORDINATED WATER SYSTEM PLAN 
 
South King County Coordinated Water System Plan (Economic and Engineering 
Services Inc., October, 1989).  The Coordinated Water System Plan (CWSP) contains an 
interlocal agreement for establishing water utility service area boundaries.  This 
Agreement, which has been signed by the City, is included in Appendix B. 
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CHAPTER 2 
 

BASIC PLANNING DATA 
 
CURRENT POPULATION, NUMBER OF SERVICES, AND WATER 
USE 
 
RESIDENTIAL POPULATION 
 
Future water use is typically forecasted by using past water use and population trends.  
Table 2-1 presents information showing the past population growth for the City of 
Algona. 
 

TABLE 2-1 
 

Historic Population Growth 
 

Year City of Algona Population(1) Average Annual Growth Rate 
2003 2,661 3.74% 
2004 2,692 1.16% 
2005 2,773 3.01% 
2006 2,833 2.16% 
2007 2,886 1.87% 
2008 2,932 1.59% 
2009 2,974 1.43% 
2010 3,014(2) 1.34% 
2011 3,055 1.36% 
2012 3,070 0.49% 

(1) Source: Washington State Office of Financial Management estimates. 
(2) Official 2010 Census Population for the City of Algona. 
 
SERVICE CONNECTIONS 
 
The City of Algona currently serves 947 residential units.  This number includes all 
single-family residential connections and multi-family units.  Multi-family customers are 
billed per unit, rather than per metered connection, and are not tracked separately from 
single-family residential customers by the billing system.  The City maintains a count of 
multi-family units.  Table 2-2 summarizes historical water service connection data, 
including single family and multi-family residential, commercial, church, public, 
industrial connections and inactive connections. 
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TABLE 2-2 
 

Water Service Connections 
 

Year 
Single-
Family 

Multi-
Family Comm.(2) Church Public(3) Industrial(4) Inactive(5) Total 

2007 907 40 42 2 6 1 18 1,016 
2008 923 40 43 2 6 1 15 1,030 
2009 916 40 43 2 6 1 28 1,036 
2010 915 40 43 2 6 1 31 1,038 
2011 907 40 42 2 6 1 28 1,026 
(1) Multi-family residential connections equal to number of dwelling units not number of metered 

connections.   
(2) Includes the Auburn 400 Industrial Park. 
(3) Public connections are City facilities. 
(4) Current industrial connection is to the Boeing Welded Duct Facility. 
(5) Inactive connections are exclusively single family units that have either been turned off by request 

or due to non-payment. 
 

The City of Algona’s customer service connections are fully metered.  The majority of 
system meters are 3/4 inch.  There are currently only three connections with meters larger 
than 2 inches, two 3-inch meters and one 6-inch meter. 
 
HISTORIC PURCHASED WATER AND PEAK DAY DEMAND 
 
Water purchased by the City of Algona from the City of Auburn is metered at four 
interties and meter readings are taken each month.  Data for water production was 
provided by the City of Auburn.  Maximum day demand (MDD) for purchased water is 
not available.  According to the DOH Water System Design Manual (December 2009), 
when MDD data is not available, a peaking factor can be estimated from the Maximum 
Month Average Day Demand (MMAD).  For Western Washington DOH recommends a 
factor of 1.7 to estimate MDD from MMAD.  Historical average day and maximum 
month average day water usage over the last 6 years is shown in Table 2-3.  As shown in 
the table the City’s highest demand year was 2009 and demands have decreased since 
then.  Calculated maximum day demands and a MMD/ADD peaking factor are also 
presented.  The average peaking factor is 2.33, the minimum peaking factor is 1.92 in 
2008 and the maximum peaking factor is 2.70 in 2006.  The minimum and maximum 
peaking factors were considerably lower and higher, respectively, than any other factors 
and are not considered representative of current demands.  The average without the 
minimum and maximum peaking factors is 2.35.  A higher peaking factor is more 
conservative for planning purposes, so an MDD/ADD peaking factor of 2.5 has been 
chosen to predict future max day demands. 
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TABLE 2-3 
 

Historical Water Purchased and Peak Day Demand 
 

Year 

Average Day 
Demand(1) 

(gpd) 
Max 

Month 

Max Month 
Average Day 

Demand (gpd) 

Calculated Max 
Day Demand(2) 

(gpd) 
MDD/ADD 

Factor 
2006 318,215 August 504,993 858,488 2.70
2007 325,644 July 472,538 803,314 2.47 
2008 329,017 August 370,978 630,662 1.92 
2009 357,856 July 496,846 844,638 2.36 
2010 324,299 August 409,595 696,312 2.15 
2011 304,680 September 432,494 735,239 2.41 

(1) Combined production of the four Auburn interties, including Boeing. 
(2) Calculated using 1.7 x MMAD. 
 
HISTORIC WATER CONSUMPTION 
 
Table 2-4 summarizes the water consumption by customer class for the City of Algona 
over the last four years.  Water consumption data was provided by the City of Algona 
billing records.  Water consumption prior to 2008 was not available for this analysis due 
to billing software incompatibility.   
 

TABLE 2-4 
 

Historical Annual Water Consumption by Customer Class 
 
 
Customer Class 

Consumption (gpd) 
2008 2009 2010 2011 

Residential 167,321 181,096 172,022 167,298 
Commercial(1) 72,039 77,386 78,739 74,587 
Church 337 203 223 82 
Public 2,089 2,480 1,371 1,875 
Industrial (Boeing)(2) 65,062 80,745 58,670 64,379 
Total 306,848 341,910 311,025 308,221 
(1) Includes Auburn 400 customers. 
(2) Boeing consumption provided from Algona billing records. 
 
The water consumption for the last 4 years for the largest water users is summarized in 
Table 2-5.   
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TABLE 2-5 

 
Large Water Users 

 
 
Customer Class 

Consumption (gpd) 
2008 2009 2010 2011 

Boeing 65,062 80,745 58,670 64,379 
Auburn 400 Industrial Park 
SCS Refrigeration 13,211 10,503 12,222 13,032 
Fletcher’s 9,405 7,209 8,345 7,800 
Tim’s Cascade 13,619 14,265 15,860 15,122 
Tharco 3,711 3,230 1,459 1,582 
Calwest (851) 3,875 6,392 6,084 5,695 
Benson 2,013 2,117 3,062 3,480 
KC Solid Waste 3,805 5,685 11,634 10,431 
Wilsonart 1,960 1,482 1,045 879 
AUBURN 400 
TOTAL 

51,599 50,883 59,711 58,021 

 
As shown in Table 2-5, the average day consumption for the Boeing Welded Duct facility 
has averaged approximately 67,000 gpd over the last four years, varying from 
approximately 58,000 to 81,000 gpd.  Boeing accounts for approximately 21 percent of 
the City’s total consumption.  SCS Refrigeration, Tim’s Cascade and Fletcher’s average 
day water use has remained fairly consistent over the last 4 years.  In total these three 
users have accounted for approximately 11 percent of the City’s total consumption.  King 
County Solid Waste operates a transfer station within Algona.  This facility has 
experienced an almost threefold increase in water usage over the last 4 years.  The reason 
for this increase usage is not known. 
 
DISTRIBUTION SYSTEM LEAKAGE 
 
Distribution System Leakage (DSL) is defined as the difference between total metered 
source production and authorized consumption.  DSL includes any water loss due to 
leaks, unathorized uses such as illegal service connections, accounting errors, inaccurate 
source and customer meters, and water leaving the system for unmetered usage such as 
flushing of mains and fire flows.  If a system keeps records of flushing, fire flows and 
other unmetered but credibly estimated uses these can be included in the total for 
authorized consumption.  For analysis of DSL the production and consumption of the 
Boeing Welded Duct Facility has been removed, as the Boeing facility is served directly 
from the City of Auburn via a wholesale intertie and there is no Algona owned 
distribution system in that area.  A DSL analysis for water for the City of Algona is 
shown in Table 2-6. 
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TABLE 2-6 
 

Distribution System Leakage 
 

Year 

Total 
Production(1)  

(gallons) 

Authorized 
Consumption(1) 

(gallons) 

Distribution 
System 

Leakage 
(gallons) 

Distribution 
System 

Leakage 
(%) 

3-Year 
Rolling 
Average 

(%) 
2008 97,330,056 89,126,356 8,113,700 8.34% - 
2009 101,108,816 95,288,550 5,820,266 5.76% - 
2010 96,012,280 91,167,153 4,845,127 5.05% 6.38% 
2011 88,480,920 89,773,433 -1,292,513(2) 0.00% 3.60% 

(1) Not including Boeing consumption from Auburn system. 
(2) Authorized consumption exceeded total production for 2011.  The reason for this is unknown. 
 
The City changed out approximately 60 percent of its meters, including all three large 
meters, in 2011 when it went to an AMR system.  The reduction in DSL may have been, 
in part, due to improved metering or potentially is due to differences in schedule for 
reading production and consumption meters.  A DSL of zero percent is presented for 
2011 and is used to calculate the three-year rolling average.  As shown in Table 2-6, the 
City’s three-year rolling average distribution system leakage is currently below 
10 percent.  DSL is further discussed in Chapter 4, Water Conservation Program.  
 
EQUIVALENT RESIDENTIAL UNITS (ERUS) 
 
The concept of Equivalent Residential Units (ERUs) is a way to express water use by 
non-residential customers as an equivalent number of residential customers.  ERUs are 
calculated by dividing the total volume of water utilized in the single-family residential 
(SFR) customer class by the total number of active residential connections.  This number 
defines the average SFR water use.  The volume of water used by other customer classes 
can then be divided by the average SFR water use to determine the number of equivalent 
residential units utilized by other customer classes.   
 
The City of Algona does not track multi-family residential water use separately from 
single-family residential water use.  The City does, however, bill their multi-family 
residential customers according to unit, rather than by meter.  The number of residential 
connections and the total residential water usage includes both single-family and multi-
family residential.  Multi-family customers within Algona are primarily four unit 
complexes or smaller.  Currently, there are 40 multi-family units representing less than 
5 percent of total connections.  For this analysis the ERU will be calculated using total 
residential water use and total residential units. 
 
Table 2-7 summarizes the City’s ERU value for 2008 through 2011. 
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TABLE 2-7 
 

ERU Values 
 

 2008 2009 2010 2011 
Residential Consumption (gpd) 167,321 181,096 172,022 167,298 
Residential Units 963 956 955 947 
ERU Value (gpd/ERU) 174 189 180 177 
 
As shown in Table 2-7, the City’s ERU value has remained fairly constant over the last 
4 years.  The average value for 2008 through 2011 is 180 gpd/ERU.  This value will be 
used to project future water use. 
 
Table 2-8 summarizes the number of ERUs for the City in 2011, based on the 2011 ERU 
value of 177 gpd/ERU.  The Auburn 400 Industrial Park and the Boeing facility 
(industrial) are broken out separately from the other commercial consumption within the 
City of Algona. 
 

TABLE 2-8 
 

2011 ERUs 
 

 
Class 

2011 
Consumption (gpd) 

 
ERUs(1) 

Residential 167,298 929 
Commercial(2) 16,566 92 
Church 82 0.5 
Public 1,875 10 
Subtotal 185,821 1,032 
Auburn 400 58,021 322 
Industrial (Boeing) 64,379 358 
Total 308,221 1,712 

(1) Based on the average ERU value of 180 gpd/ERU. 
(2) Auburn 400 Industrial Park consumption removed from this figure. 

 
PROJECTED POPULATION AND WATER USE 
 
PROJECTED POPULATION 
 
Growth within the City of Algona is anticipated to be modest because the majority of 
property within the City has already been developed.  The population of the City in 2032, 
based upon an analysis of the holding capacity of vacant lands is expected to be 
3,636 persons.  To reach the City’s holding capacity in 20 years the average annual 
growth rate would be 0.85 percent, based on a 2012 population of 3,070 and a 2032 
population of 3,636.  Additional growth could occur in the form of redevelopment of 
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lower density areas into higher densities, which would allow for additional population.  
Population growth data is available from the Puget Sound Regional Council (PSRC) 
which produces population forecasts based on locally adopted plans, regional growth and 
economic factors.  The most recent forecast for the area which contains Algona, known 
as Forecast Analysis Zone (FAZ) 3110 was produced in 2006.  The FAZ containing 
Algona also includes the City of Pacific.  The average annual growth rate from the PSRC 
forecast for 2010 to 2020 is 2.36 percent and for 2020 to 2030 is 1.55 percent.  The PSRC 
2006 Forecasts have been used extensively for planning purposes, but there are 
limitations to their applicability.  For the City of Algona the PRSC forecast growth rate of 
2.36 percent for 2010 to 2020 is considered unrealistic given the historical growth in 
recent years as presented in Table 2-1 and the fact that very little developable land 
remains within the city limits.  The forecast annual growth rate of 1.55 percent, as 
presented for 2020 to 2030, is more reflective of past growth.  A growth rate of 
1.55 percent is also more conservative than the 0.85 percent based on the City’s 
developable lands.  Population projections shown in Table 2-9 are based on an annual 
growth rate of 1.55 percent.   
 

TABLE 2-9 
 

Service Area Population Projections(1) 

 
Year Population 
2012 3,070 
2013 3,118 
2014 3,166 
2015 3,215 
2016 3,265 
2017 3,316 
2018 3,367 
2022 3,581 
2032 4,176 

(1) Based on an average annual growth rate of 1.55 percent. 
 
WATER DEMAND FORECASTING 
 
Boeing and Auburn 400 
 
As shown in Table 2-5, water consumption for the Boeing facility has varied from a low 
of approximately 59,000 gpd to a peak consumption of 81,000 gpd in 2009, with an 
average of approximately 67,000 gpd.  As a conservative estimate, future consumption 
requirements for the Boeing facility are projected to remain constant at the highest 
consumption seen over the last 4 years, approximately 81,000 gpd. 
 
Water consumption for the Auburn 400 Industrial Park has varied from a low of 
approximately 51,000 gpd to a peak consumption of 60,000 gpd in 2009, with an average 
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of approximately 55,000 gpd.  The majority of the Auburn 400 area is developed. As a 
conservative estimate, future consumption requirement for the Auburn 400 is projected to 
remain constant at the highest consumption seen over the last 4 years, approximately 
60,000 gpd. 
 
The total estimate water usage for Boeing and the Auburn 400 is 141,000 gallons per day, 
which is equal to 783 ERUs. 
 
Residential and Commercial Customers 
 
Water demands for the City of Algona residential, church, public, and remaining 
commercial customers (other than Boeing and the Auburn 400) are projected based on 
the projected increases in population growth.  The number of ERUs for these customer 
classes was 1,053 in 2011, based on an ERU value of 180 gpd/ERU (see Table 2-8).  The 
projected average day consumption for the City’s customers, excluding Boeing and the 
Auburn 400, are shown in Table 2-10. 
 

TABLE 2-10 
 

Projected Average Day Consumption, Excluding Boeing and Auburn 400 
 

 
 

Year 

Projected ERUs, 
Excluding Boeing and 

Auburn 400(1) 

Projected Average Day 
Consumption, Excluding Boeing 

and Auburn 400 (gpd)(2) 
2012 1,058 190,440 
2013 1,074 193,320 
2014 1,091 196,380 
2015 1,108 199,440 
2016 1,125 202,500 
2017 1,142 205,560 
2018 1,160 208,800 
2022 1,234 222,120 
2032 1,439 259,020 

(1) ERUs are projected based on a growth rate of 1.55 percent. 
(2) Projected average day consumption is based on an ERU value of 180 gpd/ERU. 
 
Total Projected Average Day Purchased Water Requirements 
 
The total projected average day consumption for all City customers is summarized in 
Table 2-11, along with the projected average day purchased water requirements.  
Distribution system leakage is projected to remain at the current 3-year rolling average of 
2.46 percent. 
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TABLE 2-11 

 
Total Projected Average Day Consumption and Purchased Water Requirements 

 
 
 
 
 
 

Year 

Projected 
Boeing and 
Auburn 400 
Average Day 
Consumption 

(gpd) 

Projected 
Average Day 

Consumption, 
Excluding Boeing 
and Auburn 400 

(gpd) 

 
Total 

Projected 
Average Day 
Consumption 

(gpd) 

 
 
 

Projected 
Total 

ERUs(1) 

 
Projected 

Distribution 
System 

Leakage 
(gpd)(2) 

Projected 
Average Day 

Purchased 
Water 

Requirements 
(gpd) 

2012 141,000 190,440 331,440 1,841 10,810 342,250 
2013 141,000 193,320 334,320 1,857 10,904 345,224 
2014 141,000 196,380 337,380 1,874 11,004 348,384 
2015 141,000 199,440 340,440 1,891 11,104 351,544 
2016 141,000 202,500 343,500 1,908 11,204 354,704 
2017 141,000 205,560 346,560 1,925 11,304 357,864 
2018 141,000 208,800 349,800 1,943 11,409 361,209 
2022 141,000 222,120 363,120 2,017 11,844 374,964 
2032 141,000 259,020 400,020 2,222 13,047 413,067 

(1) Based on an ERU value of 180 gpd/ERU, which is the average ERU value over the last 4 years. 
(2) Based on the current 3-year rolling average value of 3.26 percent DSL. 
 
PROJECTED MAXIMUM DAY AND PEAK HOUR PURCHASED WATER 
REQUIREMENTS 
 
Maximum day demands for projections are calculated based on the average day to 
maximum day peaking factor of 2.50 established earlier in this Chapter. 
 
The maximum quantity of water produced in a one-hour period during a maximum day 
demand is the peak hour demand.  If precise records of peak hour demand are not 
available, peak hour is often expressed in terms of a peaking factor.  A peaking factor is 
defined as the ratio of peak hour to the maximum day demand.  It is generally accepted 
that peak hour factors range from 1.5 to 2.5.  The DOH Water System Design Manual, 
December 2009, provides a methodology for calculating peak hour demand (PHD).  The 
generalized equation is as follows: 
 

PHD = (MDD/1440)[(C)(N) + F] + 18 
 
Where: 
 

PHD = Peak Hourly Demand, (gallons per minute, gpm) 
C= Coefficient Associated with Ranges of ERUs 
N= Number of Service Connections, ERUs 
F= Factor Associated with Ranges of ERUs 
MDD= Maximum Day Demand, (gpd/ERU) 
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The values for C and F of the peak hour demand formula are taken from the DOH Water 
System Design Manual, Table 5-1.  C is equal to 1.6 and F is equal to 225.  Projections 
for peak hour production are calculated using this formula. 
 
Table 3-12 shows the projected average day, maximum day, and peak hour purchased 
water requirements for the City of Algona. 
 

TABLE 2-12 
 

Projected Average Day, Maximum Day and Peak  
Hour Purchased Water Requirements 

 
 
 

Year 

Projected Average 
Day Purchased Water 
Requirements (gpd) 

Projected Maximum 
Day Purchased Water 
Requirements (gpd) 

Projected Peak Hour 
Purchased Water 

Requirements (gpm) 
2013 345,224 863,061 1,050 
2014 348,384 870,960 1,058 
2015 351,544 878,860 1,067 
2016 354,704 886,759 1,076 
2017 357,864 894,659 1,085 
2018 361,209 903,023 1,094 
2022 374,964 937,409 1,132 
2032 413,067 1,032,668 1,238 
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CHAPTER 3 
 

SYSTEM ANALYSIS 
 

INTRODUCTION 
 
The ability of a water utility to meet current and future demands is an important 
consideration in water system planning.  In addition to demand considerations, water 
quality plays a major role in determining the adequacy of a water system.  The three 
components which will be analyzed in this chapter include: 
 

1. System Design Standards 
2. Water Quality and Facility Analysis 
3. System Deficiencies 

 
The design standards identify the criteria that are applicable to the City.  The water 
quality and facility analysis then compares these design standards to the City’s existing 
facilities and water quality.  Based on this comparison, a summary of water system 
deficiencies is provided. 
 
SYSTEM DESIGN STANDARDS 
 
Performance and design criteria typically address the sizing and reliability requirements 
for source, storage, distribution, and fire flow.  WAC 246-290 contains general criteria 
and standards that must be followed in development of public water systems.  The design 
standards for the following subjects are discussed below: 

 
 General Facility Standards 

 
1. Average and Peak Day Demand 
2. Peak Hour Demand 
3. Storage Requirements 
4. Fire Flow Rate and Duration 
5. Minimum System Pressure 
6. Minimum Pipe Sizes 
7. Backup Power Requirements 
8. Valve and Hydrant Spacing 
9. Other System Policies 

 
DOH relies on various publications, agencies, and the City itself to establish design 
criteria.  The following gives a brief description of the referenced performance and 
design standards. 
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 WAC 246-290, Group A Public Water Systems, Washington State 
Board of Health (March 2012). 
This is the primary drinking water regulation utilized by the Washington 
State Department of Health (DOH) to assess capacity, water quality, and 
overall compliance with drinking water standards. 

 
 Water System Design Manual (WSDM), Washington State 

Department of Health (DOH) (December 2009). 
These standards will serve as guidance for the preparation of plans and 
specifications for Group A public water systems in compliance with 
WAC 246-290. 

 
Table 3-1 lists the suggested DOH Water System Design Manual guidance and the City 
of Algona’s policies with regard to each standard for general facility requirements. 
 

TABLE 3-1 
 

General Facility Requirements 
 

 
Standard 

DOH Water System Design Manual 
(December 2009) 

 
City of Algona Standard 

Average Day 
and 
Maximum 
Day Demand 

Average Day Demand (ADD) and Maximum Day 
Demand (MDD) should be determined from metered 
water use data.  Lacking daily source meter records, 
monthly source meter records can be used to estimate 
MDD.  DOH recommends a MDD to Maximum 
Month Average Day (MMAD) ratio of 1.7 for systems 
within Western Washington. 

ADD = metered production data 
MDD = 1.7 x MMAD 
MDD = 2.50 x ADD 
(Determined in Chapter 2) 

Peak Hour 
Demand 

Peak hour demand is determined using the following 
equation: 
      PHD = (MDD/1440)[(C)(N) + F] + 18 

C = Coefficient from DOH Table 5-1 
N = Number of connections, ERUs 
F = Factor of range from Table 5-1 of the 
DOH Design Manual 

Peak hour demand was 
calculated using the DOH 
formula. 

Source Capacity must be sufficient to meet MDD. Same as DOH Water System 
Design Manual, Chapter 7. 

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. 

Maintain pressure above 60 psi 
as currently provided by 
Auburn. 

Minimum 
Pipe Sizes 

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. 

The minimum distribution line 
size shall be 8-inches.  Pipes 
may be resized by the hydraulic 
model. 
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TABLE 3-1 – (continued) 
 

General Facility Requirements 
 

 
Standard 

DOH Water System Design Manual 
(December 2009) 

 
City of Algona Standard 

Storage 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)] 
No less than 200 gallons per ERU 
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 

Algona’s storage is provided by 
the City of Auburn.  Algona will 
use Auburn’s equalizing storage 
calculation of VES = 0.25 * MDD.  
Standby storage and fire 
suppression storage are calculated 
per the WDOH Manual and 
noting that Algona is a 
consecutive water system. 

Fire Flow 
Standard 

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). 

The City of Algona’s fire flow 
requirements are based on the 
Uniform Fire Code, which was 
adopted by the City.  The 
following fire flow requirements 
are used for planning purposes: 
Single Family Residential: 1,000 
gpm 
Medium Density Residential, 
Mixed Use or General 
Commercial: 1,500 gpm 
Heavy Commercial or Light 
Industrial: 2,500 gpm 

Reliability 
Recommend-
ations 

 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 > 8fps at PHD 
 Flushing velocities of 2.5 fps for all pipelines 

Algona has adopted Auburn’s 
general reliability goal to provide 
“consistent and reliable” service.  
Auburn provides water to Algona 
in multiple locations and from 
multiple sources and reservoirs, 
thus providing a high level of 
reliability and redundancy (see 
Appendix C page 3-8). 
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TABLE 3-1 – (continued) 
 

General Facility Requirements 
 

 
Standard 

DOH Water System Design Manual 
(December 2009) 

 
City of Algona Standard 

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 or repair.  Fire hydrants on 
lateral should be provided with their own auxiliary 
gate valve. 

Hydrants are required every 
600 feet in residential areas and 
at every 300 feet in commercial 
areas.  Valves are required at a 
maximum spacing of 1,000 feet 
or at tees. 

 
WATER QUALITY STANDARDS 
 
The Safe Drinking Water Act (SDWA) of 1974, amended in 1986, established specific 
roles for the federal and state governments and for public water suppliers.  The federal 
government, specifically the EPA, is authorized to develop national drinking water 
regulations and oversee the implementation of the act.  The state governments are 
expected to adopt the federal law into state law, and accept the primary responsibility for 
implementation and enforcement of the law.  Public water suppliers are assigned the day-
to-day responsibility of meeting the regulations. 
 
Table 3-2 lists the existing and future drinking water regulations and the status of each 
regulation.  This table indicates that several regulations are applicable to the City of 
Algona, and several additional regulations establish source water quality standards and 
are applicable to the City of Auburn.   
 
Existing state law contains regulations of bacteriological contaminants, inorganic 
chemicals and inorganic physical parameters (IOCs), volatile organic chemicals (VOCs), 
synthetic organic compounds (SOCs), trihalomethanes (THMs), and radionuclides.  
Several additional drinking water regulations will become effective in the next ten years, 
and these new regulations will define new regulatory requirements for sulfate, 
radionuclides, additional IOCs and SOCs, arsenic, and additional disinfection by-
products. 
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TABLE 3-2 
 

Drinking Water Regulation Summary 
 
 
Rule 

 
Contaminants Affected 

Effective 
Date 

Existing WAC 246-290 (includes 
Lead/Copper Rule and Phase II/V 
Rule) 

Bacteriological, IOC, VOC, SOC, 
THM, Radionuclides 

In Effect 

GWI Portion of Existing 
WAC 246-290 

City of Auburn Sources have been 
determined non-GWI 

In Effect 

Radionuclides Radionuclides In Effect 
Consumer Confidence Report None, reporting only In Effect 
Phase VIb IOC, SOC In Effect 
Arsenic Rule Arsenic In Effect 
Radon Radon In Effect 
Groundwater Rule Bacteriological In Effect 
Stage 1 Disinfectants/Disinfection 
By-Products Rule 

TTHMs, HAA5, Chlorite, Bromate In Effect 

Stage 2 Disinfectants/Disinfection 
By-Products Rule 

Additional public health protection 
from DBP and microbial pathogens 

In Effect 

Surface Water Treatment Rule (1) Large Surface Water Systems or 
Systems determined to be GUI: 

Microbial Contaminants 

In Effect 

Long-Term 1 Enhanced Surface 
Water Treatment Rule 

Bacteriological In Effect 

Long-Term 2 Enhanced Surface 
Water Treatment Rule 

Bacteriological In Effect 

(1) All water comes from Auburn, which may receive treated surface water from Tacoma. 
 
Minimum standards for water quality are specified in terms of Maximum Contaminant 
Levels (MCLs).  Primary MCLs are based on chronic and/or acute human health effects.  
Secondary MCLs are based on factors other than health effects, including aesthetics.  
MCLs are specified in WAC 246-290 and described in the following pages and tables.  
Water quality data and a water quality monitoring schedule are presented later in this 
chapter. 
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BACTERIOLOGICAL 
 
Baceriological testing of drinking water is regulated by the Total Coliform Rule.  
Coliform bacteria is a general category of bacteria routinely monitored in potable water 
systems.  Not all coliform bacteria are pathogenic but they are relatively easy to identify 
in laboratory analysis and represent an indicator organism.  This means that if coliform 
bacteria are detected, then other pathogenic organisms may also be present.  Bacterial 
contamination of a potable water system can cause a number of waterborne diseases, so 
coliform analysis is strictly monitored and regulated by the DOH. 
 
The Coliform Monitoring Rule specifies two types of violations, “nonacute MCL” and 
“acute MCL.”  A purveyor is required to notify both the DOH and system consumers if 
either MCL violation occurs.  A violation of bacteriological MCLs occurs during routine 
sampling when: 
 

 Coliform is detected in more than one sample in a single month (nonacute 
MCL); 

 
 Coliform is present in a set of repeat samples collected as a follow-up to a 

sample with fecal coliform or E. coli presence (acute MCL); or 
 

 Fecal coliform or E. coli is present in a repeat sample after coliform was 
detected in the routine sample (acute MCL). 

 
RESIDUAL DISINFECTANT 
 
According to WAC 246-290-300, systems providing surface water disinfection treatment 
or receiving water that has been disinfected shall measure residual disinfectant 
concentration within the distribution system daily.  A disinfectant residual must be 
maintained throughout the distribution system. 
 
GROUNDWATER RULE 
 
Introduction 
 
The federal Groundwater Rule (GWR) aims to protect people served by groundwater 
sources from bacteria and viruses.  The GWR establishes a risk-targeted approach to 
identify water systems susceptible to fecal contamination.  Water systems can comply 
with the monitoring portion of this rule in two basic ways: compliance monitoring of 
treatment that provides at least 4-log virus inactivation or removal, or triggered source 
monitoring if treatment is not provided or does not provide at least 4-log virus 
inactivation.  The City, as a system which receives finished groundwater from another 
public water system, will comply with the GWR by notifying Auburn of positive 
coliform samples and notifying its own customers if required by DOH. 
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Monitoring Requirements and Analysis 
 
No new routine sampling is required by the GWR.  The GWR requires triggered source 
water monitoring within 24 hours of receiving a positive total coliform distribution 
system sample.  Since the City of Auburn provides finished water supply to the City of 
Algona, the City must notify Auburn within 24 hours of receiving a positive total 
coliform sample.  Auburn is then responsible for complying with the requirements to 
sample each individual well that was in operation at the time the routine sample was 
taken.  Source water samples are to be analyzed for E. coli in accordance with EPA 
guidelines, and the results reported to DOH.  If one of the triggered source samples is E. 
coli positive DOH will either require corrective actions or will direct the City of Auburn 
to collect five additional source water samples from the same source within 24 hours.   
 
Corrective actions are required if a significant deficiency is identified, or if the initial 
triggered source samples or one of the five additional sources sample test positive for E. 
coli.  Water systems are required to implement at least one of the following corrective 
actions: 
 

 Correct all significant deficiencies identified by sanitary surveys. 
 Provide an alternative source of water. 
 Eliminate the source of contamination. 
 Provide treatment that reliably achieves at least 4-log (99.99%) removal of 

viruses. 
 
The GWR increases the frequency that DOH conducts sanitary surveys on water system 
facilities from every 5 years to every 3 years.  The purpose of a sanitary survey is to 
identify deficiencies in the system where contamination can occur.  Water systems may 
be allowed to stay on a 5-year schedule if they either provide 4-log treatment of viruses 
or have no total coliform MCL violations, have no more than one total coliform 
monitoring violation since the last sanitary survey and have no unresolved significant 
deficiencies in the current survey. 
 
Water systems are required under the GWR to provide public notification for a number of 
situations or violations.  The City, as a consecutive system, must provide notification to 
its customers if it the City of Auburn notifies it of an E. coli positive source sample 
result. 
 
The City’s last sanitary survey was competed by DOH on March 27, 2012 and found the 
system to be in good condition with no significant deficiencies. 
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Surface Water Treatment Rule 
 
The Surface Water Treatment Rule (SWTR) established water quality requirements for 
surface water sources and groundwater sources that are under the direct influence of 
surface water (i.e., GWI sources).  The purpose of the SWTR is to protect against acute 
health risks from waterborne microbiological contaminants.  Requirements for adequate 
disinfection and contact time are established.  Filtration may be required in order to meet 
water quality standards and source requirements.  Treatment technique requirements are 
established, instead of MCLs, for Giardia lamblia, viruses, heterotrophic plate count 
bacteria, Legionella, and turbidity.  Disinfection with or without filtration must achieve at 
least 99.9 percent removal and/or inactivation of Giardia lamblia cysts and 99.99 percent 
removal and/or inactivation of viruses. 
 
Interim Enhanced Surface Water Treatment Rule 
 
The purpose of the Interim Enhanced Surface Water Treatment Rule (IESWTR) is to 
improve control of microbial pathogens, specifically the protozoan Cryptosporidium, in 
drinking water and address risk trade-offs with disinfection byproducts.  The rule 
requires systems to meet strengthened filtration requirements as well as to calculate 
levels of microbial inactivation to ensure that microbial protection is not jeopardized if 
systems make changes to comply with disinfection requirements of the D/DBP Rule.  The 
IESWTR applies to public water systems that use surface water or ground water under 
the direct influence of surface water and serve more than 10,000 people. 
 
Long-Term 1 Enhanced Surface Water Treatment Rule 
 
The Long-Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR) applies to 
public water systems that use surface water or groundwater under the direct influence of 
surface water and serve fewer than 10,000 persons.  The LT1ESWTR builds upon the 
framework established for systems serving a population of 10,000 or more in the 
IESWTR. 
 
Long-Term 2 Enhanced Surface Water Treatment Rule 
 
The Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) further 
enhances requirements established in other surface water regulations.  LT2ESWTR 
applies to all public water systems that use surface water or a groundwater source that is 
under the direct influence of surface water.  This Rule requires additional sampling and 
reservoir requirements.   
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INORGANIC PHYSICAL AND CHEMICAL CHARACTERISTICS 
 
Primary and secondary MCLs for inorganic physical and chemical characteristics are 
summarized in Tables 3-3 and 3-4.  Sampling and compliance for these constituents is 
performed by the City of Auburn at each of its sources of supply. 
 

TABLE 3-3 
 

Water Quality Standards for Inorganic Chemicals(1) 
 

Chemical Primary MCL (mg/L) 
Antimony (Sb) 0.006 
Arsenic (As) 0.01 

Asbestos 7 million fibers/liter 
Barium (Ba) 2.0 

Beryllium (Be) 0.004 
Cadmium (Cd) 0.005 
Chromium (Cr) 0.1 
Cyanide (HCN) 0.2 

Fluoride (F) 4.0 
Mercury (Hg) 0.002 
Nickel (Ni) 0.1 

Nitrate (as N) 10.0 
Nitrite (as N) 1.0 
Selenium (Se) 0.05 
Sodium (Na) 20(2) 

Thallium (Tl) 0.002 
Chemical Secondary MCL (mg/L) 

Chloride (Cl) 250.0 
Fluoride (F) 2.0 

Iron (Fe) 0.3 
Manganese (Mn) 0.05 

Silver (Ag) 0.1 
Sulfate (SO4) 250.0 

Zinc (Zn) 5.0 
(1) Source: DOH Drinking Water Regulations (WAC 246-290-310). 
(2) Although an MCL has not been established for sodium, the EPA has also established a 

recommended level of 20 mg/L for sodium as a level of concern for those consumers that may be 
restricted for daily sodium intake in their diets.  
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TABLE 3-4 
 

Water Quality Standards for Inorganic Physical Characteristics(1) 
 

Characteristic MCL MCL Type 
Turbidity (Groundwater Sources) 1.0 NTU Primary 
Color 15 Color Units Secondary 
Hardness None Established Secondary 
Specific Conductivity 700 mhos/cm Secondary 
Total Dissolved Solids (TDS) 500 mg/L Secondary 
(1) Source: DOH Drinking Water Regulations, effective April 1999. 
 
VOLATILE ORGANIC COMPOUNDS AND SYNTHETIC ORGANIC 
COMPOUNDS 
 
There are currently 21 regulated VOCs and 30 regulated SOCs.  A list of these 
compounds and their MCLs is included in the Appendix E.  Sampling and compliance for 
these constituents is performed by the City of Auburn at each of its sources of supply. 
 
GWI DETERMINATION 
 
Systems are required to provide filtration treatment for groundwater sources that are 
under the direct influence of surface water (GWI sources).  The DOH will determine 
which sources are GWI sources based on a review of existing data and, if required, 
collect water quality and microscopic particulate analysis data.  GWI sources are subject 
to the requirements of the surface water treatment rule. 
 
RADIONUCLIDES 
 
Table 3-5 summarizes radionuclide MCLs as defined by WAC 246-290.  Radionuclide 
samples are required once every four years. 
 

TABLE 3-5 
 

Radionuclide MCLs 
 

Parameter MCL 
Radium—226 5 pCi/L 
Radium—228 5 pCi/L 
Combined Radium-226 and Radium-228 5 pCi/L 
Uranium 30 g/L 
Gross alpha particle activity, excluding uranium 15 pCi/L 
Beta particle and photon radioactivity from man-made radionuclides 4 millirem 
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CONSUMER CONFIDENCE REPORT 
 
The Consumer Confidence Report Rule requires community water system purveyors to 
prepare and distribute an annual report of water quality analyses to their customers.  The 
City is required to submit the Consumer Confidence Report (CCR) to its customers 
before the 1st of July each year.  A copy of the City of Algona’s 2011 CCR is included in 
Appendix E.  
 
LEAD AND COPPER RULE 
 
In 1991, the EPA promulgated the Federal Lead and Copper Rule.  The State of 
Washington adopted this rule in 1995, with minimal changes.  The Lead and Copper Rule 
is intended to reduce the tap water concentrations of lead and copper that can occur when 
corrosive source water causes lead and copper to leach from water meters and other 
plumbing fixtures.   
 
Ninety percent (90%) of distribution system lead samples collected according to the 
procedures outlined in State law must have concentrations below the “Action Level” of 
0.015 mg/L.  Similarly, 90 percent of copper samples must have concentrations less than 
1.3 mg/L.  Systems exceeding the action levels are required to provide public notification 
and implement a program for reducing lead and copper levels. 
 
DISINFECTANTS/DISINFECTION BYPRODUCTS RULE (DBPR) 
 
The Stage 1 DBPR became effective in February 1999.  The compliance deadline for 
small systems was January 2004.  This rule is aimed at water systems that introduce a 
disinfectant during any part of the treatment process.  The DBPR establishes residual 
disinfectant concentrations and maximum contaminant levels for disinfection byproducts.   
 
The requirements established by Stage 1 of the DBPR are summarized in Table 3-6.  
Compliance is based on the running annual average of the samples taken.   
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TABLE 3-6 
 

Stage 1 D/DBP Rule Standards 
 

Parameter Stage 1 MCL 
TTHM (total Trihalomethanes) 80 µg/L 

HAA5 (sum of 5 haloacetic acids) 60 µg/L 
Bromate 10 µg/L 
Chlorite 1.0 mg/L 

Residual Chlorine 4.0 mg/L 
Effective Date In Effect 

Applicable to Algona No 
 
STAGE 2 DISINFECTANTS/DISINFECTION BYPRODUCTS RULE (DBPR) 
 
Stage 2 of the D/DBP Rule was published in January 2006 and compliance with the new 
regulations begins in 2012.  Under Stage 2 of the D/DBP Rule, the MCLs for TTHM and 
HAA5 remain 80 μg/L and 60 μg/L, respectively; however, compliance with the MCL is 
based on the locational running annual average (LRAA) of each individual sample site 
instead of the running annual average of all sample sites combined.  This means that the 
annual average at each site must be below the MCL.  The number of samples taken is 
dependant on the population served.  Systems serving between 500 and 9,999 people 
must collect two samples per year.   
 
The City’s Stage 2 sampling locations were selected in the 2008 Initial Distribution 
System Evaluation (IDSE) Report.  The City chose to implement the Standard 
Monitoring Plan approach developed by the EPA for the completion of their ISDE 
requirements.  This process involves one year of increased monitoring for TTHM and 
HAA5 in addition to the data being collected under Stage 1.  The City performed 
monitoring for Stage 2 by collecting 2 samples quarterly between November 2007 and 
August 2008. 
 
The selected Stage 2 monitoring locations along with 2008 peak DBP monitoring results 
are detailed in Table 3-7.  In all cases the test results were well below the MCLs for 
TTHM and HAA5. 
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TABLE 3-7 
 

Stage 2 D/DBP Initial Monitoring Results 
 

Location Parameter 11/15/2007 2/5/2008 5/7/2008 8/6/2008
Site #1:  Milwaukee 
Boulevard North 

TTHM(1) ND ND ND ND 
HAA5(2) ND ND ND ND 

Site #2:  Washington 
Boulevard South 

TTHM(1) 2.1 0.6 ND 2.4 
HAA5(2) ND ND ND 1.2 

(1) TTHM (total Trihalomethanes) MCL = 80 μg/L 
(2) HAA5 (sum of 5 haloacetic acids) MCL = 60 μg/L 
 
WATER QUALITY MONITORING SCHEDULE 
 
Water quality monitoring is required for regulatory compliance to monitor water system 
conditions and for treatment plant operation.  Table 3-8 summarizes water quality 
monitoring requirements for parameters that are required on a regular basis.   
 

TABLE 3-8 
 

City of Algona Water Quality Monitoring Schedule 
 
Parameter Sample Location Frequency Notes 
Coliform 
Bacteria 

Distribution Monthly 3 samples each month(1) 

Asbestos Distribution 
System 

One Sample every 
9 years 

From distribution system in 
area with AC pipe 

Lead/Copper Distribution 
System 

Currently required 
to take on set of 
samples every 3 

years 

All water purchased from 
Auburn.  Auburn has 

implemented corrosion 
control treatment. 

Chlorine 
Residual 

Distribution 
System 

Daily Also required when 
collecting coliform samples 

D/DBPs Distribution 
System 

Annually Two locations for TTHMs 
and HAA5. 

Inorganics Source Not Required Auburn responsibility 
Nitrate Source Not Required Auburn responsibility 
Nitrite Source Not Required Auburn responsibility 
VOCs/SOCs Source Not Required Auburn responsibility 
Radionuclides Source Not Required Auburn responsibility 
(1) Refer to the City’s Coliform Monitoring Plan in Appendix E. 
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WATER QUALITY ANALYSIS 
 
Water quality can be affected by both the source and the distribution system.  As such, 
some water quality standards are sampled from the source (e.g., VOCs/SOCs) and some 
are sampled from the distribution system (e.g., coliforms).  Because Auburn provides the 
City of Algona’s water, both cities are responsible for monitoring different aspects of 
Algona’s water quality.  A discussion of the quality of the source and distribution system 
follows. 
 
SOURCE (CITY OF AUBURN) WATER QUALITY 
 
Brief summaries of the water quality data for all of Auburn’s sources is presented in this 
section.  A copy of Auburn’s Water Quality Chapter from their 2009 Water 
Comprehensive Plan is included in Appendix E. 
 
Volatile Organic Compounds and Synthetic Organic Compounds 
 
The MCLs for the 21 regulated VOCs and 30 regulated SOCs are available in 
Appendix E.  A review of Auburn’s water quality data for VOCs and SOCs indicates that 
Auburn has remained in compliance since 1995.  In testing for SOCs from 2003 and for 
VOCs from 2003 and 2007 the following VOCs were detected:  trichloroethylene and 
tetrachloroethylene.  These compounds were detected in Wells 2 and 6.  The detected 
levels range from 0.7 to 1.5 g/L, which are below drinking water MCLs of 5 g/L for 
both compounds. 
 
Inorganic Physical and Chemical Characteristics 
 
Table 3-9 summarizes Auburn’s inorganic water quality parameters at each of the 
Auburn sources.  Data for this table is provided by the Auburn 2009 Water 
Comprehensive Plan which presents a review of Auburn’s inorganic data from 2003 to 
2007.  The concentration of manganese in Well 7 exceeds the secondary MCL.  While 
these levels do not pose a health risk, they can create aesthetic problems because of the 
potential to cause black residue deposits in pipes and plumbing fixtures.  Since 2007 
water from Well 7 has been treated at the Fulmer Corrosion Control Treatment Facility 
and does not go directly to the distribution system.  Treated water from the corrosion 
control facility had a total manganese level of below the secondary MCL.  Results the 
arsenic level at Well 4 was at the MCL of 0.01 mg/L.  It is anticipated that Auburn will 
be in compliance with the Arsenic MCL of 0.01 mg/L.  
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TABLE 3-9 
 

Summary of Auburn Water Quality Data (2003 to 2007 Averages) 
(Source:  Auburn 2009 Water Comprehensive Plan) 

 

Water 
Quality 

Parameter(1) 
MCL 

(mg/L) 

Coal 
Creek 

Springs 
(mg/L) 

West 
Hill 

Springs 
(mg/L) 

Well 2 
(mg/L) 

Well 4 
(mg/L) 

Well 5 
(mg/L) 

Well 5A 
(mg/L) 

Well 6 
(mg/L) 

Well 7 
(mg/L

) 

Fulmer 
CCTF(2) 
(mg/L) 

Primary MCLs 
Arsenic 0.01 <0.002 <0.002 <0.002 0.01 0.002 0.002 0.003 0.002 0.002 
Fluoride 4 <0.2 <0.2 <0.2 0.2 0.2 0.2 0.2 0.2 <0.2 
Nitrate (as N) 10 1.5 4.7 3.6 1.6 0.9 <0.2 <0.2 <0.2 <0.2
Sodium(3) 20(4) 5 9 13 7 8 6 14 13 12 
Turbidity 1 NTU 0.4 0.2 1.8 17 1.5 0.2 0.7 0.5 0.3 
Secondary MCLs 
Chloride 250 33 7 10 3 3 2 5 8 8 
Color 15 <5 <5 5 10 5 5 <5 <5 <5
Hardness -- 60 130 132 68 95 67 96 112 105 
Iron 0.3 <0.1 <0.1 <0.1 <0.1 0.19 <0.1 <0.1 <0.1 <0.1
Manganese(4) 0.05 <0.01 <0.01 0.03 0.01 <0.01 <0.01 <0.01 0.07 0.02
Silver  0.1 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sulfate 250 6 15 16 11 9 6 16 16 13 

(1) Parameters not detected include antimony, barium, beryllium, cadmium, chromium, copper, 
cyanide, lead, mercury, nickel, nitrite, selenium, silver, thallium, and zinc.   

(2) Since 2007 Wells 2, 6 and 7 are represented by samples collected from Fulmer Corrosion Control 
Treatment Facility (CCTF) 

(3) Although an MCL has not been established for sodium, the EPA has also established a 
recommended level of 20 mg/L for sodium as a level of concern for those consumers that may be 
restricted for daily sodium intake in their diets.  

(4) Well 7 exceeded the manganese secondary MCL.  However, since 2007 the output of Well 7 is 
put through the Fulmer CCTF which meets the MCL.  Data for total dissolved solids was not 
collected because conductivity was less than 700 micromhos/cm. 

 
Radionuclides 
 
According to the Auburn 2009 Water Comprehensive Plan, radionuclide samples were 
collected in 2002 at all sources.  Sampled constituents were all below their respective 
MCLs.  Sampling at Fulmer CCTF and at Well 5B was conducted in 2006 for Gross 
Alpha Particles and Radium-228.  Again sampled constituents were all below their 
respective MCLs. 
 
Groundwater Under the Direct Influence of Surface Water (GWI Sources) 
 
As part of the Surface Water Treatment Rule, effective since 1993, treatment to remove 
giardia and viruses is required for groundwater sources that are determined to be under 
the direct influence of surface water (GWI Sources).    The City of Auburn’s sources 
have been determined to be non GWI sources by DOH.  Testing was most recently 
completed on the Coal Creek Springs sources and according to the City of Auburn 2009 
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Water System Plan DOH informed the City that the source was not GWI in a letter dated 
February 6, 2004.  The DOH will notify the City of Auburn of any future monitoring 
requirements. 
 
DISTRIBUTION (CITY OF ALGONA) WATER QUALITY 
 
Total Coliform Rule Monitoring 
 
Since the previous Plan, coliform has been detected in three of Algona’s routine coliform 
samples; once in February 2008, once in July 2012 and once in August 2012.  In all cases 
repeat samples were taken and were negative.  The City currently collects three coliform 
samples per month from the distribution system, in accordance with the City’s Coliform 
Monitoring Plan.  An updated Coliform Monitoring Plan, included in Appendix E, 
identifies 12 distribution system coliform sample sites with 24 repeat sample locations.  
The sampling sites are rotated with each site sampled three times per year. 
 
Chlorine Residual 
 
Chlorine residual is measured when routine or repeat coliform samples are taken.  City 
staff report a consistent chlorine residual of 0.3 to 0.4 mg/L. 
 
Stage 2 Disinfection Byproducts 
 
Stage 2 Disinfection Byproducts Rule compliance sampling began April 2012.  So far the 
City has only sampled one location. 
 

TABLE 3-10 
 

Stage 2 D/DBP Initial Monitoring Results 
 

Location Constituent 
Sample Date 

LRAA MCL 2/7/2012 10/12/2012 
440 Washington 
Boulevard 

TTHM 2.7 4.1 3.4 80 
HAA5 < 15 < 15 0 60 

(1) TTHM (total Trihalomethanes) MCL = 80 μg/L 
(2) HAA5 (sum of 5 haloacetic acids) MCL = 60 μg/L 
 
Asbestos Monitoring 
 
Asbestos is listed a primary inorganic contaminant.  However, it is not routinely included 
in IOC samples for public water systems.  Since the City’s water distribution system has 
greater than 10 percent asbestos cement pipe installed, an asbestos sample must be 
collected from the distribution system at least once every 9 years. 
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The last asbestos monitoring sample was taken in April, 2012.  Asbestos levels were 
undetectable.  
 
Lead and Copper 
 
The City of Algona collects samples regularly for lead and copper as directed by DOH.  
Results for the previous 6 years of copper sampling and lead sampling are presented in 
Tables 3-11 and 3-12, respectively.   
 

TABLE 3-11 
 

Algona Copper Test Results 
 

Year 

Action 
Level 

(mg/L) 

Maximum 
Concentration 

(mg/L) 

90th Percentile 
Concentration 

(mg/L) 
2011 1.3 1.40 1.1 
2010 1.3 1.70 1.2 
2009 1.3 1.40 1.1 
2008 1.3 1.00 0.78 
2007 1.3 1.20 0.95 

2006(1) 1.3 2.00 1.37 
2006(1) 1.3 1.60 1.42 

(1) Two rounds of samples taken in 2006. 
 

TABLE 3-12 
 

Algona Lead Test Results 
 

Year 

Action 
Level 

(mg/L) 

Maximum 
Concentration 

(mg/L) 

90th Percentile 
Concentration 

(mg/L) 
2011 0.015 0.0060 0.0050 
2010 0.015 0.0120 0.0040 
2009 0.015 0.0080 0.0020 
2008 0.015 0.0030 0.0070 
2007 0.015 0.0320 0.0020 

2006(1) 0.015 0.0020 0.0020 
2006(1) 0.015 0.0060 0.0055 

 
As shown in Table 3-11 the City’s copper levels are currently lower than the action level, 
but they exceeded the action level during both rounds of sampling in 2006.  The reason 
for the elevated copper levels in 2006 is unknown.  Similar testing performed by the City 
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of Auburn for that same year shows a 90th percentile copper concentration of 0.46 mg/L.  
As shown in Table 3-12 the City’s lead levels were below the Action Level at all times. 
 
The City of Auburn has been required to provide treatment for many of its groundwater 
sources after exceeding the copper action level in two rounds of customer tap sampling in 
1992 and 1993.  The City of Auburn was required to complete a corrosion control study 
in 1995.  This study recommended pH adjustment by aeration as the optimal corrosion 
control treatment.   
 
According to the City of Auburn 2009 Water System Plan, the City of Auburn and DOH 
entered into a Bilateral Compliance Agreement (BCA) in 1996 that identified the method 
and laid out a schedule for design and construction of corrosion control facilities in 
compliance with the Lead and Copper Rule requirements.  In early 2000, the BCA was 
amended to include treatment of Wells 6 and 7 and to revise the design and construction 
schedule. 
 
Two corrosion control facilities were constructed in 2002.  One facility is located at the 
Coal Creek Springs Pump Station on Howard Road and the second at Fulmer Field Park.  
The Coal Creek Springs Facility treats water from Coal Creek Springs and Well 4 in the 
future.  The Fulmer Field Park Facility treats water from any combination of Wells 2, 6 
and 7.  The facilities are designed to adjust the pH from approximately 6.5 to 7.5 by 
stripping carbon dioxide from the water through the use of aeration towers. 
 
FACILITY ANALYSIS 
 
SOURCE OF SUPPLY 
 
The 2002 Agreement with Auburn established that Auburn will provide source capacity 
for the City of Algona.  The 2002 Agreement only shows projected demands for Algona 
through 2014, and states that “Additional water supply may be available as mutually 
agreed to in writing by the Auburn City Council and the Algona City Council.”  For this 
analysis future demands will be compared with the 2014 limit and recommendations for 
increased capacity, if necessary, will be made.  Tables 3-13 and 3-14 compare the 
projected average and maximum day demands from Chapter 2 respectively with the 2014 
limits shown in the 2002 Agreement.   
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TABLE 3-13 
 

Average Day Source of Supply Analysis 
 

Year 

Projected Algona 
Average Day 

Demand (gpd) 

2002 Agreement 
Supply Limit 

(gpd) 
Surplus 

(gpd) 
Surplus 
ERUS(1) 

2013 345,224 525,000 179,776 400 
2014 348,384 525,000 176,616 392 
2018 361,209 525,000 163,791 364 
2022 374,964 525,000 150,036 333 
2032 413,067 525,000 111,933 249 

(1) Based on an average ERU value of 180 gpd/ERU as established in Chapter 2. 
 

TABLE 3-14 
 

Maximum Day Source of Supply Analysis 
 

Year 

Projected Algona 
Maximum Day 
Demand (gpd) 

2002 Agreement 
Supply Limit 

(gpd) 
Surplus 

(gpd) 
Surplus 
ERUS 

2013 863,100 1,114,000 250,900 558 
2014 871,000 1,114,000 243,000 540 
2018 903,000 1,114,000 211,000 469 
2022 937,400 1,114,000 176,600 392 
2032 1,032,700 1,114,000 81,300 181 

(1) Based on an average ERU value of 180 gpd/ERU as established in Chapter 2. 
 
As shown in Tables 3-13 and 3-14, the City’s projected average and maximum day 
demands through the 20-year planning period will be in compliance with the supply 
limits designated in the 2002 with Auburn.  The maximum supply designated in the 2002 
Agreement will be sufficient to supply the City’s water needs through 2032 and 
additional capacity should not be required. 
 
STORAGE 
 
The 2002 Agreement with Auburn establishes that Algona will financially participate in 
the construction of a new reservoir to be located in the Auburn service area.  The new 
1.0 MG Lakeland Hills Reservoir No. 6 was constructed in 2010 and came online early 
2012.  Algona was allocated 180,000 gallons of storage in this new facility. The 2002 
Agreement states  “Algona’s minimum financial participation shall provide for 
construction of storage volume capacity of 180,000 gallons, inclusive of standby, 
equalization, and fire protection volume storage.  Such 180,000-gallon capacity is in 
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addition to Algona’s existing 100,000-gallon reservoir storage in its westerly service 
area.”  Per the agreement, Algona must do one of the following: 
 

 Maintain at least 100,000 gallons of storage in its service area; 
 Increase participation in the future Auburn reservoir by 100,000 gallons; 

or 
 Obtain 100,000 gallons of storage from another source. 

 
The City has discontinued the use of the 100,000-gallon reservoir and is evaluating 
options for additional storage. 
 
Since Algona has established an agreement to receive source of supply from Auburn and 
to receive a storage capacity allocation in Auburn’s storage facilities, this report will 
summarize the storage analysis in the 2009 Auburn Water Comprehensive Plan.  The 
total storage requirement in the Auburn Plan and in this analysis will be the sum of 
equalizing, fire, and emergency (standby) storage volumes.   
 
Equalizing Storage 
 
The equalizing storage requirement is 25 percent of the maximum day demand, as defined 
by the City of Auburn’s Plan (page 5-35). 
 

galVES 200,25825.0668,032,1   

 
Standby Storage 
 
Any one of the master meters serving Algona is capable of providing average day 
demand.  Assuming that each of the master meters is a source of supply to Algona. 
 

     02  LSmSD QQtNADDV  

 
Fire Suppression Storage 
 
The 2009 Auburn Water Comprehensive Plan identified a maximum fire storage volume 
of 960,000 gallons, equivalent to a 4,000 gallon fire flow for 4 hours (page 5-37).  As 
discussed in this Chapter, the City of Algona has set a maximum fire flow goal for 
commercial and industrial areas in the City of Algona of 2,500 gpm for 2 hours. Since the 
Auburn fire flow storage volume exceeds that of Algona, and Algona is utilizing 
Auburn’s reservoirs for storage, no separate fire flow storage requirement is specified for 
Algona. 
 



Gray & Osborne, Inc., Consulting Engineers 

City of Algona  3-21 
Water System Plan  December 2013 

Standby Storage 
 
The 2009 Auburn Water Comprehensive Plan contains the following text regarding 
calculation of emergency (standby) storage: 
 

Page 5-36, “The City (of Auburn) should provide either sufficient water to meet 
two days of the maximum day demands with the largest supply facility or pump in 
each service area out of service or sufficient water to meet two days of MDD 
using only reliable sources and reliable pump stations in each service area. The 
emergency storage volume will be calculated as the more conservative of the two 
criteria.” 
 

Referring to Auburn’s Valley Service Area, which contains the Algona master meter 
stations, the 2009 Auburn Water Comprehensive Plan states the following:  
 

Page 5-40, “With the existing reliable sources and reservoirs, the Valley currently 
does not have sufficient storage. However, the service area will need 12.97 MG of 
additional storage by the year 2014, and 21.17 MG of additional storage by the 
year 2028. These storage needs can be met by a combination of rehabilitating 
Well 1 and Coal Creek Springs, adding backup power to Wells 4 and 7, 
constructing a new 2.0-MG Valley Reservoir, and purchasing additional water.”   

 
The City of Auburn is working to correct this storage deficiency and the future storage 
analysis, with improvements, shows sufficient storage in the Valley Zone for 2014 and 
2028. 
 
The 2001 Auburn Water Comprehensive Plan stated that storage in the Valley Zone must 
be sufficient to meet the requirements of both the Valley service area and IA3 (Interlocal 
Agreement No. 3, which was the Algona Supply Agreement at the time).  The 2009 
Auburn Water Comprehensive Plan does not include projected demands for Algona in 
calculating required storage.  The reason for this difference is not known.  Since Algona 
operates as an uninterruptible wholesale customer of Auburn, the City of Auburn’s 
storage analysis should count Algona in the total demand for the Valley Zone and 
therefore towards the required emergency storage.  As Auburn’s sources provide for all 
of Algona’s demands and the 2002 agreement stipulates the volume of maximum day 
demand that is available to Algona, it is Auburn’s responsibility to maintain reliable 
source capacity or maintain sufficient emergency storage to supply max day demands for 
both the Valley Zone and Algona. 
 
Table 3-15 summarizes the storage requirements for the City of Algona through 2032. 
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TABLE 3-15 
 

City of Algona Storage Requirements Equalizing Storage 
 

Year 
Projected 

ERUs 

Projected Algona 
Maximum Day 

Demand 
(gpd) 

Equalizing (1) 
Storage 
(gallons) 

Standby 
Storage 
(gallons) 

Fire 
Suppression

Storage 
(gallons) 

2013 1,857 863,100 215,000 0 0 
2014 1,874 871,000 217,800 0 0 
2015 1,891 878,900 219,700 0 0 
2016 1,908 886,800 221,700 0 0 
2017 1,925 894,700 223,700 0 0 
2018 1,943 903,000 225,800 0 0 
2022 2,017 937,400 234,400 0 0 
2032 2,222 1,032,700 258,200 0 0 

(1) Minus 25 percent of Algona’s maximum day demand. 
 
Since Algona is a consecutive water system to Auburn, it may use the storage available to 
it through the Auburn system.  The intertie agreement specifies that Auburn has been 
allocated up to 280,000 gallons of storage, should Algona purchase the additional 
100,000 gallons.  Auburn’s fire suppression storage is larger than Algona’s, thus fire 
suppression storage specific to Algona is within Auburn’s fire suppression storage.  
Standby storage is not needed due to the multiple water sources provided by Auburn. 
 
The City of Algona has participated financially in the construction of the City of 
Auburn’s 1.0 MG Lakeland Hills Reservoir No. 6 and purchased 180,000 gallons of 
storage.  As discussed earlier the City of Algona has discontinued use of the 
100,000-gallon reservoir.  To date the City has not yet agreed to purchase an additional 
100,000 gallons from the City of Auburn.  The City of Algona will need to purchase this 
additional storage in order to comply with the 2002 agreement and to provide sufficient 
storage to meet their storage requirements.  A total volume of 280,000 gallons of storage 
would be sufficient to supply the City’s storage needs through 2032.  The City should 
demolish its abandoned reservoir before it becomes a safety hazard. 
 
DISTRIBUTION SYSTEM HYDRAULIC MODELING 
 
The City’s water system was analyzed using MWHSoft’s H2ONet hydraulic modeling 
software, which operates in an AutoCAD computer-aided design and drafting 
environment.  The City’s H2ONet model was updated using the City’s water base maps. 
 
Development and Calibration of Hydraulic Model 
 
The calibration of a hydraulic model provides a measure of assurance that the model is an 
accurate and realistic representation of the actual system.  The hydraulic model of the 
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City’s water system was calibrated using data obtained from fire hydrant tests at various 
locations throughout the water system.  Four fire hydrant tests were conducted, with the 
assistance of City personnel, on September 20, 2012.  Hydrant testing uses two hydrants, 
one outfitted with a pressure gauge and one with a diffuser nozzle.  The diffuser nozzle is 
equipped with a device called a pitot tube which is used to measure flow.  Testing 
procedures were as follows, the hydrant with the pressure gauge is opened and static 
pressure is read.  Then the second hydrant with the diffuser nozzle is opened, flow is 
measured with the pitot tube and a residual pressure is recorded at the first hydrant.  Field 
results were used to calibrate the hydraulic model through verification and adjustment of 
pipe type, sizes, roughness coefficients, and elevations.  In general a Hazen Williams “C” 
factor of 130 was used for newer pipe in the system and a “C” factor of 110 was used for 
the older pipe. 
 
The City of Auburn Reservoir No. 2, with an overflow elevation of 249 feet, is located 
approximately two miles NE of Algona.  Between the Auburn reservoir and the City of 
Algona lies the majority of Auburn’s source capacity and a looped 16-inch distribution 
system.  The three supply interties with the Auburn system were modeled as reservoirs 
with water surfaces of 245 feet based on the static pressures measured.  During the 
calibration runs, average day water system demands were input into the model.   
 
Algona is supplied water through three master meters from Auburn.  Each of these master 
meters is equipped with an 8-inch turbine meter to measure flow.  The American Water 
Works Association (AWWA) recommends a “High Normal Flow Rate” of 1,600 gpm 
and a “Maximum Flow Rate” of 2,400 gpm for 8-inch turbine meters.  Flow through any 
two of the metered interties is sufficient to meet the largest fire flow demand in Algona, 
2,500 gpm. 
 
Locations for hydrant flow tests are presented in Table 3-16. The values measured in the 
hydrant flow tests compared to the model output values are summarized in Table 3-17. 
 

TABLE 3-16 
 

Hydrant Flow Testing Locations 
 

Test 
#  Location 

Measured 
Static 

Pressure 
(psi) 

Measured 
Residual 
Pressure 

(psi) 

Measured 
Flow 
(gpm) 

1 West Valley Highway and 6th Avenue North 70 62 1,060 
2 5th Avenue North and Main Street 73 68 1,300 
3 5th Avenue South and Milwaukee Boulevard 73 62 1,290 
4 West Valley Highway and 5th Avenue South 70 50 1,190 
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TABLE 3-17 
 

Hydraulic Model Calibration Data 
 

Test 
# 

Flow 
(gpm) 

Static Pressure (psi) Residual Pressure (psi) 
Static – 

Residual(1) 

Field Model Difference Field Model Difference Difference 
1 1,060 70 70 0 62 61 1 -1 
2 1,300 73 74 -1 68 69 -1 0 
3 1,290 73 73 0 62 57 5 -5 
4 1,190 70 71 -1 50 40 10 -9(2)

(1) Difference in error of static pressure measurements and residual pressure measurements. 
(2) Calibration was unable to match this testing location with the field results. 
 
The DOH Water System Design Manual does not require any set standard for hydraulic 
model calibration.  However, an error of 5 percent of pressure is generally considered 
acceptable.  Calibration of the hydraulic model produced results that met the field test 
data within the 5 percent margin except for residual pressure at tests 3 and 4.  For 
residual pressure the error in Tests 3 and 4 was 8 percent and 20 percent respectively.  In 
the case of Test 3 the error results in lower pressure in the model, which is conservative 
and can be accepted.  In the case of Test 4 the error is much larger than what is generally 
considered acceptable. For this location an additional test was performed and roughly the 
same field results were measured.  This confirmed the field results and determined that 
the model was reporting low results. 
 
Peak Hour Demand Modeling Results 
 
According to WAC 246-290, a water system must maintain a minimum pressure of 30 psi 
in the distribution system under peak hour demand conditions.  The City’s existing 
distribution system has been modeled under 2018 and 2032 peak hour demand 
conditions.  Table 3-18 lists the minimum pressures seen in the distribution system under 
2032 peak hour demand.  Results for the entire system are included in Appendix F. 
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TABLE 3-18 
 

Lowest System Pressures Under Peak Hour Demand Conditions 
 

 
Node Number 

Minimum Pressures Under 
2018 Peak Hour Demand 

Minimum Pressures Under 
2032 Peak Hour Demand 

J-143 64.7 64.5 
J-120 64.8 64.7 
J-122 65.1 65.0 
J-121 65.3 65.2 
J-145 65.4 65.2 
J16 65.8 65.7 

J-144 65.8 65.7 
J-30 66.0 65.9 
J-31 66.4 66.3 
J-20 66.6 66.5 

 
As shown in Table 3-18, pressures in the City’s distribution system are well above the 
minimum 30 psi requirement under 2018 and 2032 peak hour demand conditions.   
 
Fire Flow Modeling Results 
 
The DOH Water System Design Manual states that a water system should be designed to 
provide adequate fire flow under maximum day demand conditions, while maintaining a 
minimum system pressure of 20 psi. 
 
Fire flow standards are established by the adoption by the City of the Uniform Fire Code 
(UFC) and by the 1989 Coordinated Water System Plan.  The UFC contains the more 
stringent of the fire flow standards, with minimums of 1,000 gpm for single-family 
residences and 1,500 gpm for multi-family residences, commercial buildings, and 
industrial buildings.  The City has set a goal to meet fire flows of 2,500 gpm in areas 
zoned heavy commercial and light industrial.  These areas are along the West Valley 
Highway and in the Auburn 400 area. 
 
The available fire flows for representative nodes throughout the system are listed below 
in Table 3-19.  These nodes represent the lowest available fire flow areas when compared 
with each fire flow standard.  A comprehensive list of the available fire flow is included 
in Appendix F.  Figure 3-1 is a color coded map showing the node numbers along with 
the available fire flow under 2032 maximum day demands. 
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TABLE 3-19 
 

Existing System Available Fire Flow under 2032 Maximum Day Demand Conditions(1) 
 

Node 
Number Location Zoning 

Fire Flow 
Requirement 

(gpm) 

Available 
Fire 

Flow(2)(3)(4) 

(gpm) 
CIP 

Project 
J-137 2nd Avenue North and 

Electric Avenue 
Low Density Residential 1,000 476 D-6 

J-168 4th Avenue North and Main 
Street 

Low Density Residential 1,000 1,375 - 

J-32 2nd Avenue South and 
SR 167 

Low Density Residential 1,000 1,450 - 

J-148 3rd Avenue South and 
SR 167 

Low Density Residential 1,000 1,456 - 

J12 7th Avenue North and 
Algona Boulevard 

Low Density Residential 1,000 1,456 - 

J-147 5th Avenue South and Seattle 
Boulevard South 

Mixed Use Commercial 1,500 595 D-1 

J-153 5th Avenue South  and 
Tacoma Boulevard South 

Mixed Use Commercial 1,500 601 D-1 

J-29 5th Avenue South and 
Washington Boulevard 
South 

Medium Density 
Residential and Mixed 

Use Commercial 

1,500 1,364 D-4 

J-28 4th Avenue South and 
Washington Boulevard 
South 

Medium Density 
Residential and Mixed 

Use Commercial 

1,500 1,422 - 

J-37 4th Avenue South and 
SR 167 

Mixed Use Commercial 1,500 1,489 - 

J-146 4th Avenue South and Seattle 
Boulevard South 

Mixed Use Commercial 1,500 1,636 - 

J16 4th Avenue South and West 
Valley Highway 

Heavy Commercial 2,500 1,406 D-5 

J-120 Broadway Street and West 
Valley Highway 

Heavy Commercial 2,500 3,141 D-3 

J-145 5th Avenue South and West 
Valley Highway 

Heavy Commercial 2,500 1,391 (5) - 

J-122 5th Avenue North and West 
Valley Highway 

Heavy Commercial 2,500 3,165 D-4 

J-220 Boundary Boulevard and 
West Valley Highway 

Heavy Commercial 2,500 2,491 - 

(1) Nodes shown are representative of lowest available flows throughout the water system.  See 
Figure 3-1 and Appendix F for available fire flows system wide.  

(2) Bold denotes a fire flow deficiency. 
(3) The Available Fire Flows shown are the flows available at a minimum pressure of 20 psi 

anywhere within the system. 
(4) Fire flow is generally limited by pressure at the node, not pressure constraints elsewhere in the 

system (Appendix F). 
(5) See Table 3-17 regarding this node. 
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As shown in Table 3-19 and Figure 3-1, isolated areas throughout the distribution system 
cannot meet the fire flow requirements established by the UFC and the City’s goal of 
2,500 gpm in heavy commercial and industrial areas.  Areas deficient in fire flow are 
primarily on the south end of the distribution system on 4-inch and 6-inch water mains, 
as well as areas along the West Valley Highway.  Capital Improvement projects have 
been proposed to correct the listed system deficiencies.  Available fire flows after the 
implementation of the listed CIP projects are shown in Table 3-20.  The CIP projects 
listed will be sufficient to allow the entire distribution system to meet fire flow 
requirements. 
 

TABLE 3-20 
 

Available Fire Flow under 2032 Maximum  
Day Demand Conditions with CIP Improvements 

 

Node 
Number Location Zoning 

Fire Flow 
Requirement 

(gpm) 

Available 
Fire Flow 

(gpm) 
J-137 2nd Avenue North and Electric 

Avenue 
Low Density Residential 1,000 2,429 

J-168 4th Avenue North and Main Street Low Density Residential 1,000 1,353 
J-32 2nd Avenue South and SR 167 Low Density Residential 1,000 1,500 

J-148 3rd Avenue South and SR 167 Low Density Residential 1,000 1,509 
J12 7th Avenue North and Algona Blvd Low Density Residential 1,000 1,616 

J-147 5th Avenue South and Seattle 
Boulevard South 

Mixed Use Commercial 1,500 1,881 

J-153 5th Avenue South and Tacoma 
Boulevard South 

Mixed Use Commercial 1,500 2,000 

J-29 5th Avenue South and Washington 
Boulevard South 

Medium Density 
Residential and Mixed Use 

Commercial 

1,500 2,245 

J-28 4th Avenue South and Washington 
Boulevard South 

Medium Density 
Residential and Mixed Use 

Commercial 

1,500 2,246 

J-37 4th Avenue South and SR 167 Mixed Use Commercial 1,500 1,903 
J-146 4th Avenue South and Seattle 

Boulevard South 
Mixed Use Commercial 1,500 2,067 

J16 4th Avenue South and West Valley 
Highway 

Heavy Commercial 2,500 2,637 

J-120 Broadway Street and West Valley 
Highway 

Heavy Commercial 2,500 4,102 

J-145 5th Avenue South and West Valley 
Highway 

Heavy Commercial 2,500 2,814 

J-122 5th Avenue North and West Valley 
Highway 

Heavy Commercial 2,500 3,559 

J-220 Boundary Boulevard and West 
Valley Highway 

Heavy Commercial 2,500 2,433 
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SYSTEM DEFICIENCIES 
 
WATER QUALITY 
 
The City of Algona water system is currently in compliance with all water quality 
regulations.  The City should continue to track water quality test results as they are 
received to identify potential trends.  Of particular interest would be the City’s copper 
sample levels taken from customer taps.  The current copper sample levels are below the 
action limits, but only by a small margin. If the City sees an increase in copper levels it 
must coordinate with Auburn to identify if treatment changes can be made at Auburn’s 
Corrosion Control Facilities to reduce copper levels. 
 
SOURCE CAPACITY  
 
The 2002 Agreement designates an average and maximum day supply through 2014.  The 
Agreement states that additional water may be available if mutually agreed to.  As shown 
in Tables 3-13 and 3-14, the City’s projected average and maximum day demands 
through 2032 are in compliance with the supply designated in the 2002 Agreement with 
Auburn.  The existing supply agreement provides sufficient capacity for the 20-year 
planning period. No additional interties with the City of Auburn are planned at this time. 
 
STORAGE  
 
The 2002 Agreement stipulates that the City participate financially in the construction of 
180,000 gallons of storage in Auburn’s new Lakeland Hills Reservoir.  The City has 
agreed to purchase the 180,000 gallons.  In addition to the 180,000 gallon share in the 
new reservoir the 2002 Agreement requires the City to maintain use of their 
100,000-gallon reservoir or find an alternative source of storage.  As Algona no longer 
uses their existing 100,000-gallon reservoir, the City will need to secure an additional 
100,000 gallons of storage capacity from the City of Auburn or from some alternative 
source.  As shown in the storage analysis the City’s current, 6-year and 20-year storage 
requirements all exceed the 180,000 gallons currently agreed to, resulting in an 
immediate deficit.  The City needs to find a replacement for the 100,000 gallons or 
storage in their reservoir.  With the additional 100,000 gallons of storage, for a total 
storage capacity of 280,000 gallons, the City will have sufficient storage to meet the 
20-year storage requirement. 
 
DISTRIBUTION SYSTEM 
 
As shown in Figure 3-1, isolated areas throughout Algona’s distribution system cannot 
meet the minimum fire flow requirements specified by the UFC or the fire flow goal of 
2,500 gpm set by the City for heavy commercial or light industrial areas.  These areas are 
primarily along the West Valley Highway and in the southern portion of the distribution 



Gray & Osborne, Inc., Consulting Engineers 

City of Algona  3-29 
Water System Plan  July 2013 

system.  CIP projects have been identified to correct these deficiencies.  These projects 
include installing new water mains to create loops and upsizing water mains.  CIP project 
descriptions and costs are provided in Chapter 8. 
 
SANITARY SURVEY FINDINGS 
 
The most recent DOH Sanitary Survey was completed on March 27, 2012.  The City’s 
water system was found to be in good condition and no significant deficiencies were 
observed.  As a result of the Sanitary Survey DOH made a number of recommendations 
that the City will need to address.  A summary of DOH recommendations follows. 
 
Emergency Intertie Agreement with City of Pacific 
 
The Cities of Algona and Pacific have an emergency intertie in the form of a closed valve 
near the intersection of 5th Avenue South and Milwaukee Avenue South.  The Cities 
should work together to develop an agreement that defines the conditions under which 
the intertie can be used, the amount of water available, the standard procedures for 
operating the intertie, O&M responsibilities for the intertie, and the cost of water. 
 
Update Coliform Monitoring Plan  
 
The City should update the locations of their coliform monitoring map to reflect the 
installation of sampling station. 
 
Adopt a Formal Cross-Connection Control Program 
 
The City’s previous water system plan addressed some of the requirements for 
developing a cross connection control program, but a complete program has not yet been 
enacted.  Development of a formalized Cross Connection Control Program is being 
conducted as a part of this Water System Plan.  The City’s Cross-Connection Control 
Program is summarized in Chapter 6, Operations and Maintenance, and is included as 
Appendix H. 
 
Form Water Use Efficiency Goals 
 
The City has not yet adopted water use efficiency goals that are consistent with the Water 
Use Efficiency (WUE) Rule and Municipal Water Law.  As a part of this Water System 
Plan, WUE goals have been established through a public forum.  Chapter 4 discusses the 
City’s water conservation program. 
 
Replacement Schedule for AC pipe and Asbestos Monitoring 
 
A significant portion of the City’s distribution system is made up of Asbestos Cement 
(AC) pipes.  These pipes were installed mainly in the 1960s and make up the majority of 
the City’s 4-inch and 6-inch pipes.  In many places, including the City of Algona, AC 
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pipe has proved to have a limited life span and is a potential source of failure due to its 
brittle nature.  DOH recommended the City develop an AC pipe replacement program 
that will work to eliminate AC pipe within a reasonable time frame.  A proposed AC pipe 
replacement schedule is included in Chapter 8, CIP. 
 
Systems with AC pipe are required to take water samples for asbestos every 9 years.  
During recent monitoring asbestos levels in the City’s water were undetectable. 
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CHAPTER 4 
 

CONSERVATION PROGRAM 
 
OBJECTIVE 
 
The objective of this chapter is to assess the development and implementation of the City 
of Algona’s water conservation program to promote efficient water use.  A conservation 
program generally includes an analysis of existing water rights.  However, the City of 
Algona purchases its entire water supply from the City of Auburn and, therefore, does not 
maintain water rights. 
 
WATER USE EFFICIENCY RULE PLANNING REQUIREMENTS 
 
The Washington Legislature passed the Water Use Efficiency Act of 1989 (43.20.230 
RCW), which directs the Department of Health (DOH) to develop procedures and 
guidelines relating to water use efficiency.  In response to this mandate, the Department 
of Ecology (Ecology), the Washington Water Utilities Council, and DOH jointly 
published a document titled Conservation Planning Requirements (1994).  In 2003, the 
Municipal Water Supply - Efficiency Requirements Act (Municipal Water Law) was 
passed as Engrossed Second House Bill 1338 and amended the RCW to require 
additional conservation measures.  The Municipal Water Law, among other things, 
directed DOH to develop the Water Use Efficiency Rule (WUE Rule), which was 
adopted in October 2006.  WUE rule requirements are presented in WAC 246-290 Part 8.  
The WUE Rule is outlined and compliance guidance is provided in the Water Use 
Efficiency Guidebook (Third Edition), published January 2011 by the Washington State 
DOH.   
 
The WUE Rule sets stringent requirements for public water purveyors.  The WUE Rule is 
comprised of four sections: 
 

1. Planning requirements 
2. Distribution leakage standard 
3. Metering requirements 
4. Goal setting and performance reporting requirements 

 
This chapter of the Plan includes all aspects of the WUE Rule planning requirements, 
including leakage evaluation, data collection and reporting, demand forecasting, and 
evaluation and selection of water use efficiency measures. 
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DISTRIBUTION SYSTEM LEAKAGE 
 
The WUE Rule requires that water distribution systems have a distribution system leakage 
(DSL) rate less than 10 percent of finished water production.  Compliance with the 
10 percent requirement is determined based on a 3-year rolling average.  Distribution 
system leakage is defined as the difference between total water production and authorized 
consumption.  Authorized consumption is the volume of water authorized for use by the 
water system.  This includes metered water consumption by customers and known or 
credibly estimated unbilled or unmetered uses as well.  Unmetered authorized consumption 
may include uses such as cleaning of reservoirs, firefighting, and system flushing. 
 
For the past 3 years, the City has averaged about two water main breaks and five service 
line breaks per year. 
 
As shown in Table 4-1 the City’s 3-year rolling average Distribution System Leakage is 
currently 2.46 percent.  This is in compliance with the WUE Rule’s 10 percent maximum 
allowable leakage requirement.   
 

TABLE 4-1 
 

Distribution System Leakage 
 

Year 

Total 
Production(1)  

(gallons) 

Authorized 
Consumption(2) 

(gallons) 

Distribution 
System 

Leakage 
(gallons) 

Distribution 
System 

Leakage (%) 

3-Year 
Rolling 
Average 

(%) 
2008 97,330,056 88,493,676 8,836,380 9.08% - 
2009 101,108,816 95,325,225 5,783,591 5.72% - 
2010 96,012,280 92,109,575 3,902,705 4.06% 6.29% 
2011 88,480,920 89,002,330 -521,410(3) 0.00% 3.26% 

(1) Not including Boeing Intertie data from Auburn. 
(2) Not including Boeing consumption from Algona. 
(3) Authorized consumption exceeded total production for 2011.  The reason for this is unknown. 
 
WATER USE DATA COLLECTION 
 
Collection of water use data is critical to ensuring efficient use of water resources.  Water 
use data allows the water system to calculate leakage, forecast demands, identify areas of 
potential efficient water use, evaluate success of existing WUE program, describe the 
water supply characteristics and aid in water management decision making.  The water 
use data and water demand forecasts for the City are presented in Chapter 2 of this Plan.  
All City sources of supply and all customer services are metered.  
 
A summary of the City’s water use data required by the Water Use Efficiency Rule is 
presented in Table 4-2. 
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TABLE 4-2 
 

Summary of Water Use Data Collection 
 

 
Required Data Type(1) 

Unit of 
Measure 

Collection 
Frequency 

 
Comments 

Water Service Connections Connections Annual Customer Billing 
Records 

Source of Supply Meter 
Readings 

Cubic Feet Monthly Master meters are read 
on a monthly basis. 

Wholesale Water Purchased Cubic Feet Monthly Purchased from Auburn 
Peak Month Cubic Feet Annual Peak month is tabulated 

monthly based on master 
meter readings 

Distribution System Leakage Gallons and 
Percent 

Annual Based on annual 
purchased water and 
consumption.  Reported 
to DOH annually. 

Unmetered, Unbilled 
Authorized Uses 

Gallons Annual Calculated from City 
records of flushing, 
testing and construction 
uses. 

Single-Family Service Meter 
Readings 

Cubic Feet Bimonthly  

Multi-family Service Meter 
Readings 

Cubic Feet Bimonthly 

Industrial/Commercial 
Service Meter Readings 

Cubic Feet Monthly 

Population Served  
 

Persons Annual Washington State Office 
of Financial 
Management 

Economic Data   See existing water rates 
in Table 4-3. 

Conservation Data   See water forecasting in 
Table 4-5. 

(1) Water use data collection requirements are based on DOH 2011 Water Use Efficiency Guidebook. 
 
WATER USE EFFICIENCY PROGRAM 
 
The City’s water use efficiency program is detailed below.  According to the 2002 
Auburn/Algona Intertie Agreement 3A (2002 Agreement), Algona is required to 
implement a conservation program that is, at a minimum, consistent with Auburn’s 
conservation program.  A copy of Auburn’s conservation program is included in 
Appendix C.  The conservation program shall include field testing for leak detection, 
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repair of leaks and public information actions equal to Auburn’s public information 
actions.   
 
CITY OF AURBURN WATER USE EFFICIENCY PROGRAM 
 
The City of Auburn’s current water use efficiency program is presented in the 2009 
Water System Plan.  The City of Auburn’s water use efficiency goal for 2009-2014 is a 
reduction of 1-percent per year in the Equivalent Residential Unit (ERU) value.  
Auburn’s water use efficiency program measures include the following: 
 

 School Outreach; 
 Speaker’s Bureau; 
 Program Promotion; 
 Theme Shows/Fairs; 
 Water Audits; 
 Bills Showing Consumption History; 
 Water Saving Device Kits; 
 Conservation Pricing;  
 Water Efficient Toilet or Clothes Washer Rebates. 

 
PAST CITY OF ALGONA WATER CONSERVATION PROGRAM 
 
The City’s past water conservation program was defined the City’s 2006 Water System 
Plan which was prepared prior to the WUE Rule.  The City’s goal at the time was a 
10 percent reduction in water use over the five years after the Plan was adopted.  The 
City’s water conservation program consisted of the following measures: 
 

 Source and service meter installation and calibration; 
 Promotion of the Conservation Program; 
 Water conservation tips in the included with bills several times per year; 
 Water conservation handouts available to customers at City hall counter; 
 Providing water conservation tips on the City website; 
 Lost and Unaccounted for Water/Leak Detection and Repair Program; 
 Overage charge water rate to promote conservation; 
 Monitoring customer accounts and alerting customers to abnormally high 

consumption indicating a potential leak. 
 
The City’s water usage since adopting the water conservation program defined in the 
2006 Water System Plan has decreased.  In 2003, the ERU value was 193 gpd and in 
2011 it was 177 gpd, which corresponds to a reduction of 1 percent per year.  This 
indicates that the City’s past water conservation program has been effective at reducing 
water usage. 
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NEW WATER USE EFFICIENCY PROGRAM 
 
Under the WUE Rule, the City Council must set water use efficiency goals and measure 
progress each year toward meeting these goals.  Goals must include a measurable 
outcome, address water supply efficiencies (supply-side goal) or water demand 
efficiencies (customer-side goal), and include an implementation schedule.  At a 
minimum the City is required to establish one customer-side goal. Goals must be 
established through a public process that gathers input from water system customers.  The 
City must also evaluate or implement efficiency measures to help meet these goals.  
 
WUE Goal Setting 
 
As a part of the Water System Plan process the City of Algona has established one 
customer-side goal through a public process.  The City’s customer-side goal is to reduce 
the ERU value by 1 percent per year for the next 6 years.  This goal is consistent with the 
City of Auburn’s WUE goal.   
 
MANDATORY CONSERVATION MEASURES TO BE IMPLEMENTED 
 
The following conservation measures are required to be implemented by all public water 
system. 
 
Source Meter Installation 
 
The installation of flow meters on each source of supply is required for all water systems 
to measure the amount of water entering the distribution system.   
 
Level of Implementation 
 
The City of Algona’s source interties with the City of Auburn are fully metered.  Algona 
established an interlocal agreement for the purchase of water from the City of Auburn on 
August 20, 1996.  This interlocal agreement was termed the Auburn Intertie Project.  
Based on the terms of this agreement, Algona installed three master meter stations.  Two 
master meter stations were constructed in 2001 and are located at Boundary Boulevard 
and Industry Drive North and at Boundary Boulevard and Milwaukee Avenue.  A third 
master meter was installed in 2002 near the West Valley Highway and 10th Avenue North 
as part of a commercial development. 
 
Service Meter Installation 
 
All water systems are required to install individual service meter.  The metering program 
shall include periodic tests and repairs. 
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Level of Implementation 
 
All service connections in Algona are metered and the City requires all future 
connections to have meters.  The City recently deployed an automatic meter reading 
(AMR) system which collects customer meter readings wirelessly.  During the 
development of the AMR system older customer meters were also replaced with new 
units. 
 
Perform Meter Calibration 
 
Water systems are required to perform meter testing and calibration per manufacturer’s 
recommendations. 
 
Level of Implementation 
 
The City’s source meters are owned and operated by the City of Auburn which is 
responsible for testing and repair of the meters as necessary.  The City’s older service 
meters were recently replaced with new meters as a part of the AMR project.  The City 
performs testing of service meters as requested by customers or when needed to resolve 
billing irregularities. 
 
Educate Customers Annually 
 
Water systems are required to educate customers at least once a year on the importance of 
using water efficiently.  Educational efforts may include distribution of DOH brochures, 
bill inserts, or notifications included with the annual consumer confidence report.  
Education should also include information about efficient plumbing fixtures. 
 
Level of Implementation 
 
The 2002 interlocal agreement states that Algona’s Conservation Program “shall, at a 
minimum, be consistent with Auburn’s conservation program and include public 
information actions equal to Auburn’s public information actions.”  For many of these 
elements, Algona will work with Auburn to ensure cost-effective implementation. 
 
The City of Algona distributes conservation brochures at its public utilities counter 
including a Water Facts card produced by The Water Conservation Coalition of Puget 
Sound and a flyer titled Household Water Use Tips produced by DOH.  Several times per 
year the City will include a conservation tips sheet in the water bills sent to customers.  
The City of Algona website includes water saving information for outdoor and indoor 
water use. 
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Implement a Water Loss Action Control Plan if DSL Exceeds 10 Percent 
 
If a system’s distribution system leakage exceeds 10 percent, the water use efficiency 
program must also implement a Water Loss Control Action Plan (WLCAP) that includes 
assessing data accuracy and collection methods, leak detection and repair, and other 
measures to reduce DSL.  Determining the amount and location of DSL may greatly 
improve water conservation efforts.  A regular and systematic program of finding and 
repairing leaks in transmission and distribution system mains should be conducted.  Field 
testing for leak detection, followed by leak repair is required by the 2002 Agreement with 
Auburn. 
 
Level of Implementation 
 
The City’s DSL rate is currently less than 10 percent so implementation of a WLCAP is 
not required.  However, the City’s capital improvement plan includes $2,500 for leak 
detection every three to 5 years.   
 
MANDATORY MEASURES TO BE EVALUATED 
 
The following conservation measures are required to be evaluated by all public water 
systems for potential implementation in the water use efficiency program.  If a measure 
from this category is implemented it can be counted towards the City’s total required 
supplementary measures. 
 
Evaluate Rates That Encourage Water Demand Efficiency 
 
It is required that water systems evaluate a rate structure that encourages efficient use of 
water.  This evaluation involves describing the existing water rates and if the existing rate 
does not encourage efficiency, evaluating either an inclining block rate or a seasonal rate 
that would encourage efficiency.  
 
Studies have shown that conservation pricing is an effective incentive that results in a 
change in behavior and efforts to save water.  The effect that price has on water use has 
been well documented, and provides an explanation and a means to effectively quantify 
the savings in water based on the price elasticity of water. 
 
The concept of price elasticity is based on the cause and effect relationship between water 
use and price.  American Water Works Association (AWWA) publication M1 Principals 
of Water Rates, Fees and Charges defines price elasticity as “…the responsiveness of 
water use to price changes.”  Further explanation of the AWWA definition of price 
elasticity is stated as follows: 
 

“A price (or income) elasticity indicates the percentage change in water 
sales that is likely to result from a given percentage change in price (or 
income).  Thus, a price elasticity of –0.3 means that, other things being 
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equal, a 10 percent price increase will result in a 3 percent reduction in 
water use.”  

 
Though cost is an important factor that directly affects water use, it is important to note 
that it is not the only factor.  Other factors that influence water use include climate, 
precipitation, and customer demographics. 
 
Level of Implementation 
 
The City’s current water rates are summarized in Table 4-3.  The City currently has a 
residential and commercial/industrial base rate that includes 500 cubic feet (cf) of water 
per month, with commodity charge of $2.00 per 100 cubic feet (ccf) for all water usage in 
excess of 501 cf.  The City’s intent with its water rate structure is to encourage 
conservation by the implementation of the commodity charge. 
 

TABLE 4-3 
 

Water System Service Charge and Volume Charge(1) 

 

Size of Service 

Quantity 
Allowed 

per Month 

Monthly 
Service 
Charge 

Overage 
Volume 
Charge  

3/4-inch metered residential 500 cf $22.54 $2.00/ccf 
Multiple residential units 500 cf/unit $22.54/unit $2.00/ccf /unit 
Residential units where water has 
been disconnected per Section 
13.02.200 

- $11.50 - 

Un-metered residential uses(2) 500 cf/unit $22.54/unit $2.00/ccf 
Un-metered multiple residential uses(2) 500 cf/unit $22.54/unit $2.00/ccf /unit 
Commercial/industrial uses:    

Up to 1 inch 500 cf $23.59 $2.00/ccf 
1 inch 500 cf $27.20 $2.00/ccf 
2 inch 500 cf $31.02 $2.00/ccf 
3 inch 500 cf $34.25 $2.00/ccf 
4 inch 500 cf $37.03 $2.00/ccf 

Large Industrial/Manufacturing uses 0 $18.67 $1.52/ccf 
(1) Source: Algona Ordinance No. 1039-10. 
(2) Un-metered residential uses include apartment or duplex housing that has one meter to serve 

multiple units.  In this case, the City bills the owner. 
 
Evaluate Reclaimed Water Opportunities for Systems with 1,000 or More 
Connections 
 
Systems with 1,000 or more service connections are required to evaluate opportunities for 
reclaimed water to help reduce the demand for potable water.  Evaluation of reclaimed 
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water includes collection information on reclaimed water opportunities including, 
potential uses, reclaimed water production and distribution facilities, barriers to reclaimed 
water implementation, contractual obligations or agreement that limit the use of 
reclaimed water and any existing uses of reclaimed water.   
 
Level of Implementation 
 
The City currently does not have any plans to implement reclaimed water.  Uses for 
reclaimed water such as golf course and parks are limited within the City’s service area.  
There is no source and no distribution system for reclaimed water in the vicinity of the 
City.  The City’s sewer system conveys flows to the King County Regional Wastewater 
System which flows to King County’s South Treatment Plant, located in Renton.  The 
South Treatment Plant provides treatment and discharges the majority of treated 
wastewater through a marine outfall into Puget Sound.  King County plans identify uses 
for reclaimed water at the South Treatment Plant as limited to onsite uses, nearby sports 
fields, parks and a wetland plants nursery. There are no current plans by King County for 
reclaimed water service to the City of Algona.  Due to the lack of large users and lack of 
any source of reclaimed water, use of reclaimed water is not feasible for the City of 
Algona at this time.  The City of Auburn water use efficiency program states that an 
evaluation of reclaimed water use savings will be conducted and Auburn will implement 
reclaimed water as a conservation measure if a specific opportunity arises.  Auburn’s 
program identifies the irrigation customer class as the most likely user for reclaimed 
water.  The City of Algona will cooperate with the City of Auburn if future development 
of a reclaimed water system occurs, per the efficiency requirements of the 2002 Water 
Supply Contract. 
 
SUPPLEMENTARY WATER USE EFFICIENCY MEASURES IMPLEMENTED 
 
In addition to the mandatory water conservation measures, water systems are required to 
implement a number of supplemental measures that promote achievement of their WUE 
goals.  As the City falls under the category of 1,000 to 2,499 connections it is required to 
implement a minimum of five water use efficiency measures.  The City currently 
implements eight supplementary measures.  Supplementary measures are as follows: 
 
Water Bill Showing Consumption History 
 
Water utility bills that show consumption history can help customers monitor their water 
consumption trends.  These bills give feedback to customers on their own attempts to 
conserve and give a reference that helps in identifying leaks or changes in water usage 
that customers might otherwise not be aware of.  
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Level of Implementation 
 
The City currently presents a graph of past usage on all bills that go to customers.  As the 
City serves four customer categories which all receive bills showing consumption history 
this measure counts as four supplementary measures. 
 
Additional Customer Education 
 
Providing education about water conservation to customers promotes water conservation.  
If education is provided more than once a year it counts as a WUE measure.   
 
Level of Implementation 
 
The City provides customer assistance by distributing DOH water conservation literature 
several times per year and by, including water conversation tips on its website.  In 
addition the City provides assistance to customers at the utilities counter or when they 
call in for information. As the City serves four customer categories which all receive 
customer education about conservation this measure counts as four supplementary 
measures. 
 
Leak Detection and Repair Program 
 
Finding and repairing leaks is an essential method for controlling DSL as well as 
maintaining the integrity of the water distribution system.  Leak detection services can be 
contracted out or performed by water system staff. 
 
Level of Implementation 
 
The City of Algona has previously contracted out leak detection surveys and has had the 
entire system surveyed on a three year schedule.  Any leaks discovered have been 
repaired.  In 2012 the City purchased leak detection equipment and City staff will now 
perform surveys. 
 
RECOMMENDED FUTURE WATER USE EFFICIENCY MEASURES 
 
The City should consider future implementation of the following conservation measures: 
 

 Distribution of indoor/outdoor conservation kits 
 Landscape Management 

 
Distribution of Indoor/Outdoor Conservation Kits 
 
Distribution of water conservation kits has proven to be a cost effective conservation 
measure in other communities.  A typical indoor water conservation kit might contain a 
2.5 gpm shower head, shower timer, 1.5 gpm faucet aerator, toilet flow device (bag), 
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toilet leak detection tablets, and informational materials.  An outdoor kit may contain a 
water saving hose nozzle, hose timer, soaker hose, lawn watering calendar, or soil 
moisture indicator. 
 
Table 4-4 provides an example of water savings realized from indoor water saving 
devices. 
 

TABLE 4-4 
 

Indoor Water Savings Devices 
 

Device 
Unit 

Cost/500 

Expected 
Water 

Savings 

Service 
Life 

(years) 
Toilet Bag  $0.36 2.5 gpcd 3 
Low Flow Shower Head $2.00 7.0 gpcd 15 
Shower Timer $0.78 25 gpcd 3 
Faucet Aerator $0.28 1.0 gpcd 15 
Toilet Leak Dye Tablets $0.04 20.0 gpcd 5 
Total  $3.46 30.5 gpcd  
(1) Prices vary depending on manufacturer and volume purchased.  The 

above costs were based on a bulk volume of 500 units, per Niagara 
Conservation (800) 831-8383.  Prepackaged kits can be provided by the 
manufacturer, but at a greater cost. 

 
Toilet bags displace water from the toilet reservoir and generally save 0.5 to 0.7 gallons 
per flush.  Low flow shower heads discharge 2.5 to 3.0 gpm, while standard shower 
heads discharge 5 to 8 gpm.  Faucet aerators attach directly to water faucets and entrain 
air into the water stream to break the stream into fine droplets to reduce water use.  Leak 
detection tablets are designed to diagnose leaking toilet flapper valves.  Dye present in 
the toilet bowl indicates the flapper valve is leaking and should be replaced. 
 
Based on the cost, expected water savings, and service life of these devices, the City 
should provide information regarding water conservation kits to its customers.  In 
addition, the City could make the individual devices or kits available at City Hall for 
distribution to interested customers.  A notice to their availability could be inserted within 
a water bill. 
 
Landscape Management 
 
Landscaping is important and integral to residential neighborhoods across the United 
States.  Outdoor watering in the summer is the major source of peak demands on water 
utilities during summer months.  The Water Conservation Coalition of Puget Sound 
reports: “From May through September, water use in our region nearly doubles, primarily 
for lawns and gardens.  Experts estimate that 50 percent or more this water goes to waste, 
due to evaporation, runoff, or simply overwatering.”  It would be beneficial if the City 
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would provide outdoor water conservation information and water saving devices to its 
residential customers.  The City’s customer assistance methods, including its website and 
brochures are means to provide education relating to outdoor water conservation.   
 
The City currently irrigates the grounds at City Hall and the ball field.  The City should 
review its irrigation procedures and see if any water savings can be realized. 
 
WATER RIGHTS EVALUATION 
 
The water rights for the water that supplies Algona are held by the City of Auburn.  A 
water rights evaluation is not included in this Plan.  Future updates of the Auburn Water 
System Plan should incorporate Algona’s consumption in a water rights evaluation.  
Algona’s existing water rights certificates were transferred to Auburn as part of the 1996 
Agreement with Auburn. 
 
WATER SHORTAGE RESPONSE PLAN 
 
The City purchases all of its water from the City of Auburn through metered interties.  
The City’s contract with Auburn states that if Auburn’s source of supply is reduced 
Algona will curtail their use by a similar percentage.  If the City is unable to receive 
sufficient supply from Auburn, the City of Algona has an emergency intertie with the 
City of Pacific that could be used.  However, in the event the City of Auburn has a water 
shortage, it is possible that the City of Pacific will also have a water shortage.  If this 
were the case, the City of Algona would likely have to truck water in for supply.  In the 
event of a water shortage, the City of Algona will coordinate efforts with the City of 
Auburn and the City of Pacific. 
 
ANNUAL PERFORMANCE REPORTING 
 
The City must submit a performance report to DOH by July 1 each year.  This annual 
report must include:  
 

 Total source production and customer consumption; 
 Distribution system leakage in percentage and volume; and 
 Description of current WUE goals, schedule and progress towards meeting 

goals. 
 
DOH has developed an online reporting form that must be used by water systems to file 
their annual report.  Previous year’s WUE annual performance reports are also available 
on the DOH website. 
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WATER DEMAND FORECAST 
 
The water demand forecast is presented in Chapter 2 of this Plan and is based on current 
measured water use and anticipated population growth.  The City of Algona’s water 
efficiency goal is to reduce the ERU value by 1-percent per year for the next 6 years, 
consistent with the City of Auburn’s current conservation goal.  The demand forecasts 
presented in Table 4-5 incorporate a 1-percent annual reduction in ERU value. 
 

TABLE 4-5 
 

Projected Purchased Water Requirements with Conservation 
 

Year 

Projected Average Day 
Purchased Water 

Requirements (gpd) 

Projected Average Day 
Purchased Water 

Requirements with 
Conservation (gpd) 

Average Day 
Purchased Water 

Savings with 
Conservation (gpd) 

2013 345,200 341,300 3,900 
2014 348,300 340,600 7,700 
2015 351,500 339,700 11,800 
2016 354,600 338,900 15,700 
2017 357,800 338,000 19,800 
2018 361,100 337,000 24,100 
2022 374,900 350,000 24,900 
2032 413,000 385,500 27,500 

 



City of Algona  5-1 
Water System Plan  July 2013 

CHAPTER 5 
 

WELLHEAD PROTECTION PROGRAM 
 
INTRODUCTION 
 
Water purveyors using groundwater are required by Federal and State law to implement 
Wellhead Protection Programs (WHPPs).  WHPPs are intended to prevent contamination 
of groundwater sources.  This is accomplished by establishing Wellhead Protection Areas 
(WHPAs) around wells, identifying existing sources of groundwater contamination and 
managing potential sources of groundwater contamination.  The City of Algona’s water 
supply is provided by the City of Auburn, which maintains a number of groundwater 
sources.  The City of Auburn 2009 Water System Plan discusses wellhead protection in 
Chapter 6, Section 8, Groundwater Management.  The City of Auburn’s Wellhead 
Protection Plan that was most recently updated by Robinson Noble in September 2008 
and is included as Appendix K of the 2009 Auburn Water System Plan.  The City of 
Auburns Wellhead Protection Plan is summarized in this Chapter and is included as 
Appendix C.  Auburn is solely responsible for developing and enforcing the wellhead 
protection program for its sources.  The Algona city limits are not included in any of 
Auburn’s identified WHPAs. 
 
THE CITY OF AUBURN WELLHEAD PROTECTION PROGRAM 
 
The City of Auburn’s wellhead protection areas were first delineated by Pacific 
Groundwater Group (PGG) in 1997 and were updated in 2000.  As a part of Auburn’s 
2009 Water System Plan Update Robinson, Noble & Saltbush, Inc. performed a hazard 
analysis within the wellhead protection areas.   
 
WELLHEAD PROTECTION AREAS 
 
Wellhead protection areas are delineated based on projected travel-time of groundwater 
within the aquifer.  These areas represent the capture zone for each source for a specific 
time period.  Typically travel-time boundaries are delineated for time periods of 
6 months, 1 year, 5 years and 10 years.  The 10-year boundary delineates the overall 
wellhead protection areas.  A map of the City of Auburn’s Wellhead Protection Areas is 
included as a part of the WHPP which is included as Appendix C.   
 
POTENTIAL CONTAMINATE SOURCES 
 
The Auburn Wellhead Protection Plan included an inventory of potential contaminate 
sources within the wellhead protection area.  This analysis was performed by an 
environmental database research firm called Parcel Insight.  A total of 27 federal and 
state databases were reviewed for known or potential contaminant sites within a 4.5 mile 
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radius of the center of Auburn.  A total of 352 sites or categories of land-use were 
identified as potential hazards to Auburn’s ground water sources.  These potential 
hazards were ranked according to four factors including, proximity to the WHPA, type of 
contamination, distance from wells to potential hazard and type of contaminated media.  
With a ranked and prioritized inventory of contaminant sources the WHP implementation 
process addresses each potential hazard in systematic manner. 
 
PROTECTION STRATEGIES AND IMPLEMENTATION TASKS 
 
The Auburn Wellhead Protection Program includes management strategies to prevent 
contamination of groundwater sources.  The WHPP provides 26 specific tasks for the 
City of Auburn to complete for implementation of the wellhead protection program.  
These tasks include: 
 

• Signage within the WHPA; 
• Education of the public; 
• Proper zoning within the WHPA; 
• Annual review of the environmental databases; and 
• Cooperation between Auburn and appropriate enforcement and emergency 

response agencies. 
 
The WHPP tasks City of Auburn staff with prioritization and implementation of the 
identified wellhead protection tasks. 
 
CITY OF ALGONA REPONSIBILITES 
 
The City of Auburn’s identified Wellhead Protection Areas do not include the City of 
Algona’s city limits or urban growth area.  As such, there are no actions that the City 
must take at this time. 



City of Algona  6-1 
Water System Plan  July 2013 

CHAPTER 6 
 

OPERATION AND MAINTENANCE PROGRAM 
 
WATER SYSTEM MANAGEMENT AND PERSONNEL 
 
The City of Algona is governed by a mayor and five member City Council.  Water 
system staff includes a Public Works Director, Public Works Supervisor and two utility 
workers.  The current Public Works Supervisor is James Griess, who also serves as the 
City’s Utility Foreman and Sewer and Street Superintendent.  The certification status of 
City water utility staff is shown below: 
 
 James Griess Public Works Supervisor 
  Certification: WDM-2 
  Operator Number: 006847 
  
 Salvador Marez  Water Operator 
  Certification: WDM-1, CCS 
  Operator Number: 011416 
 
It is the City’s goal to further strengthen its existing operator certification status.  These 
goals are met by continuing to provide the opportunity for all water system personnel to 
become certified and to maintain and increase their level of certification.  City staff will 
also obtain continuing education unit (CEU) credits as required by State law. 
 
SYSTEM OPERATION AND CONTROL 
 
MAJOR SYSTEM COMPONENTS 
 
Algona receives source water and storage capacity from the City of Auburn.  The 
hydraulic grade line in Algona is controlled by that of Auburn’s Valley Pressure Zone.  
The City of Auburn source operation is controlled by City of Auburn reservoir levels.  
Flow to Algona is recorded through a series of master meters but is not otherwise 
controlled.   
 
PREVENTIVE MAINTENANCE PROGRAM 
 
The most cost-effective method for maintaining a water system is to provide a planned 
preventive maintenance (PM) program.  A planned PM program can provide the 
optimum level of maintenance activities for the least total maintenance cost.  The routine 
maintenance procedures for each system component follow. 
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Distribution System Valve and Hydrant Maintenance 
 
City staff exercise hydrants annually, at a minimum.  Currently, valves are not exercised 
on a regular basis. 
 
The City will implement a distribution valve exercising program on an annual basis.  
Valves that do not close tight should be removed, repaired or replaced.  An important 
aspect of distribution system valve maintenance is to ensure distribution valves are 
completely open.  A partially closed valve can seriously reduce peak day operation and 
fire flow supply.  Appendix G contains example maintenance reporting forms. 
 
Dead-End Waterlines 
 
Flushing of all dead-end mains will be accomplished twice each year or more often if 
water quality complaints should occur.  Prior to purchase of water from Auburn, the 
entire distribution system was flushed annually and dead-end lines were flushed on a 
monthly basis.  The flushing schedule is being re-evaluated now that water used for 
flushing must be purchased.  At a minimum, the annual flushing will be continued.   
 
Meters 
 
Accurate water metering is an essential financial and conservation oriented component of 
water system infrastructure.  A substantial amount of revenue may be lost through 
inaccurate metering of residential, commercial and industrial accounts.  The maintenance 
and calibration of the Auburn Intertie master meters is the responsibility of the City of 
Auburn.  Without accurate master or source meter readings, the City cannot determine 
distribution system leakage volumes and comply with the Water Use Efficiency Rule and 
the conservation requirements of the 2002 Agreement with Auburn.  Service meters, 
including all Algona residential and commercial customer meters, will be calibrated 
and/or replaced according to the following schedule: 
 

 3/4-inch and 1-inch meters will be tested every 10 years and replaced, if 
necessary.  Replacement is recommended if it is cheaper to replace meters 
than to test and if necessary, repair meters. 

 2-inch through 4-inch meters will be tested and calibrated every 3 to 
5 years. 

 4-inch and larger meters will be tested and calibrated every 1 to 3 years. 
 
Beginning in 2010 the City implemented a radio based automatic meter reading system 
throughout the distribution system.  The new radio read system utilizes Sensus Flexnet 
Technology.  Meters are read using a mobile radio receiver.  This system replaced the 
touch read and manual system the City had been using previously.  As a part of this 
project the City replaced approximately 600 older incompatible meters and installed new 
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registers and meter transmitter units on all meters.  This system is anticipated to have a 
20-year lifespan, governed by the battery life of the transmitters. 
 
Inventory of Materials 
 
The City will establish and maintain an inventory of parts and supplies including the 
appurtenances needed to make emergency repairs.  At a minimum the materials on hand 
and included in the inventory should include the materials necessary to repair leaks for 
every size and type of pipe in the system.  Spare valves in sizes 8 inch and smaller will be 
included in this inventory. 
 
Recommended Schedule 
 
Table 6-1 is a listing and schedule of normal maintenance and operations activities.  The 
frequency listed is a minimum and the actual frequency should be adjusted as necessary 
to meet system requirements. 
 

TABLE 6-1 
 

Preventive Maintenance Schedule 
 

Maintenance Activity Frequency 
Check distribution system and note any suspected leaks. Daily (1) 

Check and record master meter readings. Twice per Week (2) 
Collect routine coliform samples Monthly 
Read commercial meters Monthly 
Read residential meters Every 2 Months 
Flush dead-end lines Semi-Annually 
Exercise hydrants Annually 
Exercise valves Annually 
Visit and inspect Out of Service City Reservoir Annually 

(1) City crews will generally drive every City street at least once per week as part of routine 
utility maintenance. 

(2) Daily readings recommended in July and August to establish peak day use. 
 
EMERGENCY RESPONSE PROGRAM 
 
Water utilities have the responsibility to provide an adequate quantity and quality of 
water in a reliable manner at all times.  To do this, utilities must reduce or eliminate the 
effects of natural disasters, accidents, and intentional acts that could compromise the 
ability of the City to provide safe and reliable water service. 
 
The Public Works Supervisor or his designated assistant will be in direct charge.  The 
telephone number for the Public Works Office is (253) 833-2741.  After hours or 
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weekend calls will be directed to the Algona Police Department.  The Police Department 
will contact the staff member with the after hours duty. In the event of a major disaster 
damaging the water system and where telephone service is interrupted, the following 
procedures are to be followed: 
 

 All City personnel will report to the City Hall office. 
 City field personnel shall conduct a survey to determine if City facilities 

are damaged and to estimate the level of damage. 
 City personnel must first complete the survey so that the Public Works 

Supervisor can schedule repairs in the most effective and timely manner 
possible.  Repairs to be most effective must be prioritized and then 
completed according to that schedule. 

 Due to the area of the water system and the small size of the staff, it is 
expected that any major disaster may require outside help from other 
agencies, which may be over stressed if the emergency is widespread. 

 
Table 6-2 is an emergency phone list.  The City will coordinate response efforts with the 
City of Auburn in the event of an emergency. 
 

TABLE 6-2 
 

Emergency Phone List 
 

Agency/Group Contact Phone Number 
Fire/Police -- 911 

City of Algona Public Works Jimmy Griess 1-253-833-2741 
City of Auburn Public Works – Water 1-253-931-3048 

Chemical Supplies Jones Chemical Inc. 1-253-572-9034 
Chemical Supplies Univar 1-713-644-3171 

Pipe/Fitting Suppliers Pacific Water Works Supply  1-253-761-0828 
Pipe/Fitting Suppliers H.D. Fowler 1-253-863-8300 

Testing Lab King County Health Dept. 1-206-339-5270 
Testing Lab Water Management Laboratory 1-253-531-3121 

Washington State 
Dept. of Health 

N.W. Regional Office, 
Paige Igoe, P.E. 

1-253-395-6764 

City of Pacific  City Hall 1-253-833-8486 
King County Emergency Management 1-206-296-3830 
King County 24 Hour Number 1-206-296-8100 

Puget Sound Energy Main Number 1-888-225-5773 
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TABLE 6-2 – (continued) 
 

Emergency Phone List 
 

Agency/Group Contact Phone Number 
CenturyLink Main Number 1-800-573-1311 

Comcast Main Number 1-800-Comcast 
State Wide One-Call Utility Locates 1-800-424-5555 
Gray & Osborne, Inc. Seattle Number 1-206-284-0860 

 
Power Failure 
 
Various types of weather can cause loss of power, such as wind, lightning, freezing rain, 
freezing snowstorm.  Algona does not have any water system components that use 
electric power as source and storage are provided from Auburn.  Auburn’s West Hill 
Springs flow by gravity to Auburn Valley pressure zone, Auburn’s Coal Creek Springs 
and either Well 3A or 3B have standby generators, and Auburn’s portable generator is 
available to operate an additional well. 
 
Severe Earthquake 
 

System Component Action 
Distribution System:  Distribution and 
transmission mains may be broken 

  Isolate broken sections and repair 

 
Severe Snowstorm 
 
Heavy snowfall may bring motor vehicle traffic to a standstill.  Employees may not be 
able to reach problem area. 
 

System Component Action 
Distribution System:  Transportation to 
monitor system and make repairs will be 
limited 

  Plow streets if necessary and if 
equipment is available  
  Have chains and other snow gear ready 
for maintenance equipment and vehicles  
  Valve locations should be kept current 
and made available for maintenance 
personnel 
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High Water and Flooding 
 
Heavy snowmelt and/or rains cause the water level to rise and reach a flood level. 
 

System Component Action 
Distribution System:  Majority of 
distribution system above flood level 

Check chlorine residuals throughout 
distribution system 

 
Contamination of Water Supply 
 
Contamination of water supply for such items as main breaks or pollution from an 
isolated source.  Notification procedures for bacteriological contamination are provided 
in Figure 6-1. 
 

Distribution System Contamination 
 Close valves if possible to isolate source 
 Notify Auburn if widespread or if source appears to be in the Auburn service 

area 
 Repair and or remove source of pollution 
 Flush previously contaminated section and test until free of contamination 

prior to resumption of use 
 
SAFETY PROCEDURES 
 
The work place hazards for the Algona water system are limited due to the nature of the 
water system.  The City does not have its own sources of supply or storage and therefore 
does not have to deal with chemicals for treatment.  Staff is trained in confined space 
entry and asbestos-cement pipe handling and follows the guidelines outlined in the City’s 
Safety Manual. 
 
CROSS-CONNECTION CONTROL PROGRAM 
 
Per the requirements of WAC 246-290-100 the City of Algona is required to develop a 
Cross-Connection Control Program (CCCP) which protects the public water supply from 
contamination due to backflow of non-potable liquid, solid or gas from connected 
customer systems.  The City’s CCCP is based upon the requirements of WAC 246-290-
490.   
 
PROGRAM SCHEDULING AND PERSONNEL REQUIREMENTS 
 
Section 13.02.160 of the Algona Municipal Code contains the City’s cross connection 
control ordinance.  This ordinance states that “any such cross-connection now existing or 
hereafter installed is hereby declared subject to immediate termination of water service 
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FIGURE 6-1

BACTERIOLOGICAL PRESENCE 

DETECTION PROCEDURE
DOH:  Washington State Department of Health

Northwest Regional Office (253) 395-6750

After-Hours Hotline (877) 481-4901

Bacteriological Presence 

Detected in Routine Sample

DOH Must Be Notified Immediately 

for Guidance

Take One Site (3 Repeat Samples) 

for Each Routine Sample with Fecal 

Coliform or E. Coli Present

No Coliform Detected in 

Repeat Samples

Coliform Detected in

Any Repeat Sample

Coliform Detected

DOH Must Be Notified within 10 Days

Take One Site 

(3 Repeat Samples) for Each Routine 

Sample with Coliform Present

No Fecal Coliform 

or E. Coli Detected 

in Any Repeat 
Samples

Water System Users Must Be Notified Through an 

Approved Public Notice, Which Includes Health Effects 
Language, within 24 Hours of Determining that an 

Acute MCL Violation has Occurred

DOH Must Be Notified 

Immediately Upon 
Determining that an 

Acute MCL Violation 

has Occurred

Coliform Detected in a Maximum of One of 
the Total Number of Samples Taken in a 

Given Month; Total Includes Both Routine 
and Repeat Samples

Coliform Detected in More Than One of the Total 

Number of Samples Taken in a Given Month

Nonacute MCL Violation

DOH Must Be Notified By the End of the Next 
Business Day after Determining that a Nonacute

MCL Violation has Occurred

Fecal Coliform or E. Coli Detected

Fecal Coliform or E. Coli 

Detected in Any Repeat 

Sample

DOH Must Be Notified Immediately

Acute MCL Violation

No MCL Violation

Water System Users Must Be Notified Through an 
Approved Public Notice Which Includes Health 

Effects Language Within 30 Days

Within 24 Hours of Notification of the Total Coliform 

Positive Result Take Samples From Each Source 
That Was Operational and Test For E. coli.

If One of the Source Samples is E. coli Positive Nofify

DOH Immediately and Take DOH Prescribed Corrective 
action or Take Five Additional Source Samples From the 

Positive Source Within 24 Hours. Water System Users 
Must Be Notified Through an Approved Public Notice, 

Which Includes Health Effects Language, within 24 
Hours.
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and any such cross-connection shall be abated immediately.”  The code, included in 
Appendix H, states the conditions where cross-connection control devices are required.   
 
The City is in the process of updating their list of cross-connection control devices.  
Since the completion of the last Plan one City water operator has acquired a cross-
connection control specialist certification.   
 
PRIORITY SERVICE LIST AND SURVEILLANCE PROGRAM 
 
There are three categories of business establishments that may pose a hazard to the water 
system.  Category one services pose the highest degree of hazard and include the 
following facilities: 
 

 Printers 
 Medical laboratories 
 Chemical companies 
 Radiator shops 
 Battery, fertilizer, and paint manufacturers 
 Pest control businesses 
 Janitorial companies 

 
Category two services are considered less hazardous than category one and include the 
following: 
 

 Doctor, dentist, and veterinarians’ offices 
 Blood banks 
 Drug rehabilitation centers 
 Car washes 
 Photo labs 
 Commercial laundries 
 Nursing homes and hospitals 

 
The least hazardous service category includes the following types of businesses: 
 

 Food processing facilities 
 Dairy establishments 
 Beverage and candy manufactures 
 Massage and health spas 
 Motels and schools with pool, spa, or sauna facilities 
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NEW AND EXISTING CROSS-CONNECTION DEVICES 
 
New and existing cross-connection devices will be cataloged and checked initially by 
City staff.  The City will perform initial evaluations starting in early 2013.  It is the 
responsibility of the customer to ensure proper testing of the devices on an annual basis 
thereafter.  A condition for new services should be an evaluation by the cross connection 
control certified City staff to determine if a backflow device is needed. 
 
CROSS-CONNECTION CONTROL PROGRAM RECORD KEEPING 
 
A critical program element is the maintenance of accurate records in support of an 
aggressive cross-connection control program.  The City will have a file for each service 
with a cross-connection device at City Hall and at the City Shop.  Annual testing results 
for the devices can then be recorded in each respective file. 
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CHAPTER 7 
 

CONSTRUCTION STANDARDS 
 
OBJECTIVE 
 
The objective of this chapter is to document the City’s design and construction standards.  
The City is seeking authority to not submit project reports and construction documents to 
WDOH alternative review process for construction of new and replaced water 
distribution facilities.  The City will keep, and submit to WDOH as required, records 
including Engineering Design Review Reports and Construction Completion Reports for 
all water-related projects as required by State law.  If a set of Construction Standards are 
in an approved Water System Plan, a purveyor needs no further approval from DOH for 
distribution main projects, provided the methods and materials used are in conformance 
with the approved standards. 
 
SYSTEM STANDARDS, POLICIES AND PROCEDURES 
 
The City has developed construction standards, for improvements within the public right-
of-way and/or easements, improvements required within the right-of-way, proposed 
right-of-way, or any improvements intended for maintenance by the City.  These 
standards are published as a stand-alone document entitled the City of Algona 
Development Guidelines and Public Works Standards. 
 
PROJECT REVIEW PROCEDURES 
 
For water main construction or other system improvements, project reports and 
construction documents are submitted to the City for review and approval.  Construction 
documents, which do not meet the standards, are returned for resubmittal if the deviation 
is significant, or returned with corrections noted if the deviation is minor.  Construction 
may not proceed unless a professional engineer has stamped the drawings and the City’s 
Engineer has signed the drawings “approved.” 
 
DESIGN AND CONSTRUCTION STANDARDS 
 
Appendix D has copies of the water design and construction standards. 
 
Any improvements not specifically covered by the City’s Construction Standards must 
meet or exceed WSDOT’s 2014 Standard Specification for Road, Bridges, & Municipal 
Construction, and any current amendments to said document.  The Standard 
Specifications are regularly updated and those updates are assumed to be adopted by the 
City unless action is taken to the contrary.   
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CONSTRUCTION INSPECTION PROCEDURES 
 
The City inspects all new construction during and after construction to ensure that 
projects are constructed in accordance with the construction standards.  This inspection 
includes being present during pressure test procedures and, if applicable, disinfection 
procedures and water quality sampling procedures to ensure that all have been properly 
performed.  As-builts of the final system are to be submitted for each project.  Service 
will not be provided until all requirements are satisfied. 
 
If a Construction Report is required for the project by WAC 246-290-040, the report is to 
be prepared by the developer for the new development and by the City’s Engineer for 
other system improvements.  New development Construction Reports are submitted to 
the City for review and approval.  System Improvement Construction Reports are 
submitted to the Department of Health for review and approval.   
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CHAPTER 8 
 

CAPITAL IMPROVEMENT PROGRAM 
 
This chapter presents the City’s 6-year Capital Improvement Plan (CIP) in accordance 
with the requirements of WAC 246-290.  Water system capital improvements have been 
scheduled and prioritized on the basis of water quality concerns, component reliability, 
regulatory requirements, growth, system benefit, and financial priority.  For the proposed 
projects identified in this Chapter, individual project descriptions and preliminary project 
cost estimates are presented in Appendix I.  Figure 8-1 presents a water system base map 
showing the locations of the proposed improvement projects. Rate impacts associated 
with capital project financing are discussed in Chapter 9. 
 
In the future, other projects may arise that are not identified as part of the City’s CIP 
presented in this Chapter.  Such projects may be deemed necessary for ensuring water 
quality, preserving emergency water supply, meeting unforeseen regulatory requirements, 
accommodating transportation improvements or addressing unforeseen problems with the 
City’s water system.  Due to budgetary constraints, the completion of these projects may 
require that the proposed completion date for projects in the CIP be rescheduled.  The 
City retains the right to reschedule proposed projects and to expand or reduce the scope 
of proposed projects, as best determined by the City Council when new information 
becomes available for evaluation.  Each capital improvement project will be reevaluated 
to consider the most recent planning efforts of local jurisdictions as the proposed 
completion date for the project approaches.  The City retains the right to be flexible in 
scheduling its capital improvement projects to accommodate other unforeseen projects. 
 
PROPOSED IMPROVEMENTS 
 
PROJECT ST-1:  FINANCIAL PARTICIPATION IN AUBURN RESERVOIR 
 
The 2002 Interlocal Agreement between Auburn and Algona states that the City will 
maintain use of their existing 100,000-gallon reservoir or provide for 100,000 gallons of 
storage through other means.  Because the City has chosen to abandon their existing 
reservoir, the City will need to purchase an additional 100,000 gallons of storage from 
Auburn. 
 
The estimated financial contribution for an additional 100,000 gallons of storage is based 
on a proportionate share of the construction cost of the new Auburn Lakeland Hills 
Reservoir No 6.  The new Auburn reservoir had a construction cost of approximately 
$1,820,000 and has at total volume of 1.0 MG, which corresponds to approximately 
$1.82/gallon.  For an additional 100,000 gallons share the City of Algona will need to 
pay approximately $185,000.   
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The City should demolish its abandoned 100,000-gallon reservoir prior to it becoming a 
safety hazard.  The City may be able to have the reservoir removed for little cost if the 
Contractor can salvage the metal and sell it for scrap. 
 
Total Project Cost: $185,000 
 
WATER MAIN ALONG WEST VALLEY HIGHWAY, 5TH AVENUE NORTH TO 
1ST AVENUE 

 
Construction of approximately 1,750 LF of 8-inch water main along West Valley 
Highway, between 5th Avenue North and 1st Avenue.  This project replaces an undersized 
6-inch AC water main and improves available fire flow along West Valley Highway. 
Existing infrastructure at this location does not meet fire flow requirements of the current 
zoning.  This project was completed in September 2013. 

 
Total Project Cost: $311,000 
 
PROJECT D-1:  WATER MAIN ALONG SEATTLE BOULEVARD SOUTH, 5TH 
AVENUE SOUTH AND TACOMA BOULEVARD SOUTH 
 
Construction of approximately 1,600 LF of 8-inch water main along Seattle Boulevard 
South from 4th Avenue South to 5th Avenue South, along 5th Avenue South from Seattle 
Boulevard South to Tacoma Boulevard South and along Tacoma Boulevard South from 
5th Avenue South to 4th Avenue South.  This project provides looping, replaces 
undersized 4-inch AC water main and improves available fire flow.  Existing 
infrastructure at this location does not meet fire flow requirements of the current zoning.  
The portion of this project along 5th Avenue South would be located within the ROW of 
the City of Pacific and may require a franchise agreement. 
 
Total Project Cost: $363,000 
 
PROJECT D-2:  WATER MAIN ALONG MAIN STREET FROM 8TH AVENUE 
NORTH TO BROADWAY STREET 
 
Construction of approximately 1,200 LF of 8-inch water main along Main Street from 
8th Avenue North to Broadway Street, to provide improved capacity and to replace 
undersized 6-inch AC pipe. 
 
Total Project Cost: $310,000 
 
PROJECT D-3:  WATER MAIN ALONG WEST VALLEY HIGHWAY, 9TH 
AVENUE NORTH TO BROADWAY STREET  
 
Construction of approximately 1,300 LF of 8-inch water main along West Valley 
Highway, between 9th Avenue North and Broadway Street.  This project improves fire 
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flows along West Valley Highway, provides looping and increases redundancy for the 
City’s crossings of SR 167.  Existing infrastructure at this location does not meet fire 
flow requirements of the current zoning.   

 
Total Project Cost: $451,000 
 
PROJECT D-4:  WATER MAIN ALONG 5TH AVENUE SOUTH, BETWEEN 
WASHINGTON BOULEVARD SOUTH AND MILWAUKEE BOULEVARD 
SOUTH 

 
Construction of approximately 700 LF of 8-inch water main along 5th Avenue South, 
between Washington Boulevard South and Milwaukee Boulevard South, to provide 
looping, improve available fire flow and distribution system redundancy if the emergency 
intertie with the City of Pacific.  Existing infrastructure at this location does not meet fire 
flow requirements of the current zoning. This project would be located within the ROW 
of the City of Pacific and may require a franchise agreement. 
 
Total Project Cost: 189,000 

 
PROJECT D-5:  WATER MAIN ALONG WEST VALLEY HIGHWAY, 1ST 
AVENUE TO 4TH AVENUE SOUTH 
 
Construction of approximately 1,400 LF of 12-inch water main along West Valley 
Highway, between 1st Avenue and 4th Avenue South.  This project replaces an undersized 
6-inch AC water main and improves available fire flow along West Valley Highway. 
Existing infrastructure at this location does not meet fire flow requirements of the current 
zoning.   

 
Total Project Cost: $487,000 

 
PROJECT D-6:  WATER MAIN ALONG 2ND AVENUE NORTH, EAST OF MAIN 
STREET 
 
Construction of approximately 560 LF of 8-inch water main along 2nd Avenue North, east 
of Main Street.  This project replaces an undersized 4-inch AC water main and improves 
available fire flow at a location with a fire flow deficiency. 
 
Total Project Cost: $147,000 
 
PROJECT D-7:  REPLACEMENT OF AC WATER MAINS 
 
The City will continue to replace existing AC water mains throughout the distribution 
system.  These water mains were installed in the 1960s and are reaching the end of their 
service life.  Whenever possible, replacement projects will occur concurrently with road 
improvement and developer projects to reduce costs of road restoration.  Priority will be 
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placed on replacing 4-inch AC lines, which will be upsized to at least 8-inch.  This will 
also have the effect of improving available flows throughout the distribution system.  The 
City currently has approximately 32,000 LF of 4-inch and 6-inch AC pipe that is not 
scheduled for replacement by an individual CIP project.  Replacement of the City’s entire 
stock of AC pipe within the 20-year planning period would require the replacement of 
approximately 1,600 LF of AC pipe per year.  As a goal the City will replace one city 
block or approximately 700 LF of AC water main per year. 
 
Annual Project Cost: $184,000 
 

TABLE 8-1 
 

Capital Improvement Projects 
 

 
 

Project 

 
 

Project Name 

 
Description and 

Purpose 

Estimated 
Project Cost 

2012 Dollars(1) 

 
Projected 

Date 
ST-1 Financial Participation in 

Auburn Reservoir(2) 
Storage Capacity $185,000 2014 

D-1 Water main along Seattle 
Boulevard South, 5th Avenue 
South and Tacoma Boulevard 
South 

Looping and Fire Flow 
Improvements 

$363,000 2016 

D-2 Water Main along Main Street 
from 8th Avenue North to 
Broadway Street 

Fire Flow Improvements $310,000 2019-2032 

D-3 Water main along West Valley 
Highway, 9th Avenue North to 
Broadway Street 

Looping and Fire Flow 
Improvements 

$451,000 2019-2032 

D-4 Water main along 5th Avenue 
South, between Washington 
Boulevard South and 
Milwaukee Boulevard South 

Looping and Fire Flow 
Improvements 

$189,000 2019-2032 

D-5 Water main along West Valley 
Highway, 1st Avenue to 4th 
Avenue South 

Fire Flow Improvements $487,000 2019-2032 

D-6 Water main along 2nd Avenue 
North, west of Main Street 

Fire Flow Improvements $147,000 2019-2032 

D-7 Replacement of AC Water 
Mains 

Removal of AC Water 
Mains from Distribution 

System 

$184,000 Annual 

(1) Capital project cost estimates are tied to the November 2012 Seattle Engineering News Record 
(ENR) Construction Cost Index (CCI) of 9413. 

(2) Algona will need to purchase additional storage capacity from Auburn because the City no longer 
uses their 100,000-gallon reservoir. 
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CHAPTER 9 
 

FINANCIAL ANALYSIS 
 
This chapter contains an analysis that describes how the City can finance the water 
system improvements outlined in the Chapter 8, Capital Improvement Program.  The 
potential funding sources, financial status of the water utility, the funding required to pay 
for the scheduled improvements, and the impact of water improvements on water rates 
are presented. 
 
FINANCIAL STATUS OF EXISTING WATER UTILITY 
 
CURRENT WATER RATES 
 
Water rates and charges for the City of Algona were set in Ordinance No. 1039-10, 
effective November 2010 and were updated in June 2013, Ordinance 1076-13, as a result 
of the development of this Plan.  The City charges for water service on a monthly basis.  
Water service rates consist of a monthly base charge that is dependent on the meter size.  
Customers consuming more than the amount of water included in the base fee per month 
are charged for water consumption per 100 cubic feet (cf) based on meter readings every 
two months.  Tables 9-1 and 9-2 list the City’s past and current schedule of rates and 
charges. 
 

TABLE 9-1 
 

Monthly Water Service Base Charges(1) 

 

Meter Size/Customer Type 

Ordinance 1039-10 Ordinance 1076-13 
Usage 

Allowed per 
Month (cf) 

Monthly 
Service 
Charge 

Usage 
Allowed per 
Month (cf) 

Monthly 
Service 
Charge 

3/4–inch Metered Residential 500 cf $22.54 400 cf $22.54 
Multiple Residential Units (apartments, 
duplexes, etc.) Per unit 

500 cf $22.54 400 cf $22.54 

Disconnected Residential Units  0 cf $11.50 0 cf $11.50 
Unmetered Residential Uses (Per Unit) 500 cf/unit $22.54 400 cf $22.54 
Unmetered Multiple Residential Uses (Per 
Unit) 

500 cf/unit $22.54 400 cf $22.54 

Commercial/Industrial up to 1-Inch Meter 500 cf $23.59 400 cf $23.59 
Commercial/Industrial 1-Inch Meter 500 cf $27.20 400 cf $27.20 
Commercial/Industrial 2-Inch Meter 500 cf $31.02 400 cf $31.02 
Commercial/Industrial 3-Inch Meter 500 cf $34.25 400 cf $34.25 
Commercial/Industrial 4-Inch Meter 500 cf $37.03 400 cf $37.03 
Large Industrial/Manufacturing Uses 0 cf $19.14  Category deleted 
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TABLE 9-2 
 

Monthly Volume Rates(1) 

 

Customer Type 
Ordinance 1039-10 Ordinance 1076-13 

Volume Rate Volume Rate 
Residential $2.00 per 100 cf $2.46 per 100 cf 
Commercial/industrial $2.00 per 100 cf $2.46 per 100 cf 
Large Industrial/Manufacturing $1.52 per 100 cf Category Deleted 
(1) City of Algona Ordinance No. 1076-13. 

 
CURRENT SYSTEM DEVELOPMENT FEES 
 
The City’s system development fees (also known as connection charges or GFCs) are 
specified in Ordinance No. 946-04, Section 8, effective March 2004.  These charges are 
applicable only to new customers connecting to the system and are intended to repay 
existing customers for facilities already installed and to provide funds for constructing 
new facilities.  In addition to the system development fee, a new customer is charged an 
installation fee to cover the cost of installing the service connection and meter.  Table 9-3 
lists system development fees and Table 9-4 lists the installation fees. 
 

TABLE 9-3 
 

Water System Development Fees(1) 

 

Customer Type 
System  

Development Fees 
Single Family Residential and Mobile Homes $940 
Multiple Dwelling Units $545 per living unit 
All other properties except City properties; the rate shall be 
based upon the total daily use divided by 800 gallons per ERU 

$940 per ERU 

(1) City of Algona Ordinance No. 946-04. 
 

TABLE 9-4 
 

Water System Installation Fees(1) 
 

Meter Size Installation Fees 
3/4-inch meter $1,000 
1-inch and over meter Actual cost plus 15%,  

not less than $1,000 
3/4-inch meter installation only, with water service installed by 
the developer, as approved by the City Engineer 

$200 

1-inch and over meter installation only, with water service 
installed by the developer, as approved by the City Engineer 

Actual cost plus 15%, in no 
case less than $200 

(1) City of Algona Ordinance No. 946-04. 
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HISTORICAL EXPENSES 
 
The City operates a combined water and sewer utility operating fund.  The operating fund 
(No. 402) segregates each expense as either water or sewer related.  Fund balances 
however are combined water and sewer balances.  The City pays for historically paid for 
some capital projects from the operating fund.  Table 9-5 provides the historical utility 
operating expenses for the years 2009-2012.   
 

TABLE 9-5 
 

Historical Water Operating Expenses (Fund No. 402) 
 

Water Operating Expense 2009 2010 2011 2012 
Salaries $104,629 $106,060 $108,428 $105,766 
Benefits $38,209 $35,449 $43,087 $41,658 
Uniform Allowance $123 $621 $281 $248 
Supplies $11,035 $6,716 $11,808 $12,504 
Gas, Oil and Fuel $2,623 $3,010 $3,966 $3,766 
Water Purchased for Resale $246,273 $218,281 $259,369 $263,143 
Small Tools $0 $200 $191 $440 
Professional Services $5,487 $8,061 $19,716 $43,526 
Communications $4,171 $3,599 $4,985 $5,010 
Travel and Training $1,341 $1,687 $1,710 $1,750 
Operating Rentals $4,238 $4,241 $4,422 $4,220 
Insurance $4,552 $5,347 $5,622 $6,348 
Public Utilities $3,851 $3,578 $3,515 $3,498 
Repairs and Maintenance $2,844 $660 $5,634 $6,720 
Miscellaneous $4,927 $5,349 $5,816 $5,390 
Regional Water Assoc. $0 $0 $0 $0 
Excise Taxes $26,279 $22,666 $24,818 $45,450 
Total Operating Expenses $460,582  $425,526  $503,368  $549,435  
Capital Expenses $5,003  $5,944  $28,418  $190,324  
Total Operating Fund Expenses $465,586  $431,470  $531,786  $739,759  
 
The water capital improvement fund (No. 404) itemizes capital expenses of the water 
utility.  Table 9-6 lists the historical water capital improvement fund expenses for the 
years 2009-2012. 
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TABLE 9-6 
 

Historical Capital Improvement Expenses (Fund No. 404) 
 

Capital Expenses 2009 2010 2011 2012 
Public Works Vehicle $0 $10,763 $0 $0 
Radio Read Meter $0 $6,724 $231,547 $21,614 
Waterline 2nd to 3rd and 4th to 5th $0 $0 $0 $461,209 
B&O Taxes $56 $0 $0 $17 
Total Capital Expenses $56 $17,487 $231,547 $482,840 

 
HISTORICAL REVENUES 
 
The water utility records revenues in two accounts, the water and sewer operating fund 
(No. 402) and the water capital improvement fund (No. 404).  Water utility revenues for 
the years 2009-2011 are shown in Tables 9-7.  This table presents only revenues directly 
related to the water utility. 
 

TABLE 9-7 
 

Historical Water Fund Revenues  
 

Operating Revenue (Fund No. 402) 2009 2010 2011 2012 
Water Services $502,437 $484,907 $493,564 $508,102 
Water Installation Fees $2,050 $0 $0 $1,000 
Total Operating Revenue (Water) $504,487 $484,907 $493,564 $509,102 
Capital Revenue (Fund No. 404)         
Water System Development $3,760 $0 $0 $940 
Investment Interest $3,042 $1,221 $811 $734 
Interfund Transfer(1) $0 $0 $0 $350,000 
Total Capital Revenue $6,802  $1,221  $811  $351,674  
(1) Interfund transfer in 2012 was from the general fund to pay for purchase of storage in Auburn’s 

Lakeland Reservoir. 
 
SUMMARY OF CURRENT FINANCIAL STATUS 
 
Table 9-8 presents a summary of the operating fund and capital fund cash flows.  
Comparing operating expenses and revenues, the water utility generated positive net 
operating revenue in 2009 and 2010.  Reserves declined in 2011 and 2012.  The capital 
fund showed a negative net revenue each year except 2009.  In response to the financial 
review as part of the development of this Water System Plan the City raised rates 
(Ordinance 1076-13) which takes effect on July 1, 2013 
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TABLE 9-8 
 

Historical Cash Flow  
 
Operating Fund (Water) 2009 2010 2011 2012 
Total Operating Revenues $504,487 $484,907 $493,564 $509,102 
Total Operating Expenses $460,582  $425,526  $503,368  $549,435  
Total Capital Expense $5,003  $5,944  $28,418  $190,324  
Net Revenue/(Loss)  $43,904  $59,381  ($9,804) ($40,334) 
Capital Fund         
Total Capital Revenues $6,802  $1,221  $811  $351,674  
Total Capital Expenses $56  $17,487  $231,547  $482,840  
Net Revenue/(Loss)  $6,746  ($16,266) ($230,736) ($131,165) 
 
PROJECTED EXPENSES, REVENUES, AND RESERVES 
 
Projected growth in water demand is required to estimate expenses associated with 
providing water (supplies and utilities) and to estimate future revenues.  Chapter 2 
projects a 1.55 percent average annual water system growth through year 2032.  
Table 9-9 presents the factors used in projecting future expenses and revenues. 
 

TABLE 9-9 
 

Summary of Projection Development Factors 
 

Factors 
Annual  

Percentage Increase 
COLA (Cost of Living Adjustment) 3.00% 
Benefits 3.00% 
Inflation 2.50% 
State Water Excise Tax 5.03% 
City Growth Rate 1.55% 

 
PROJECTED EXPENSES 
 
Table 9-10 summarizes projected water utility expenses for the years 2013 through 2018.  
Future expenses have been projected based on a review of the historical expenses from 
2009 through 2012, the rate increase per Ordinance 1076-13 and the potential impact of 
inflation and growth on each expense.  Historical expenses that appear stable or have 
been growing are projected using the 2012 expenses while historical expenses that show 
significant variation from year to year are projected using the average expenses from 
2009 through 2012.  Growth factors for projected expenses are presented in Table 9-9.  
Wholesale water purchased from Auburn for resale is based upon Auburn’s adopted fee 
schedule.  Auburn’s rate is scheduled to increase significantly over the next 6 years. 
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TABLE 9-10 

 
Summary of Projected Water Operating Expenses 

 
Operating Expenses 2013 2014 2015 2016 2017 2018 
Salaries(1) $117,000 $121,000 $125,000 $129,000 $133,000 $137,000
Benefits(1) $57,000 $59,000 $61,000 $63,000 $65,000 $67,000 
Uniform Allowance(2) $520 $540 $560 $580 $600 $620 
Supplies(2) $17,900 $18,300 $18,800 $19,300 $19,800 $20,300 
Gas, Oil and Fuel(2) $3,840 $3,940 $4,040 $4,140 $4,240 $4,350 
Wholesale water from Auburn(3)(4) $280,000 $314,000 $330,000 $347,000 $364,000 $382,000
Small Tools(2) $510 $520 $530 $540 $550 $560 
Professional Services(2) $44,100 $45,200 $46,300 $47,500 $48,700 $49,900 
Communications(2) $5,100 $5,200 $5,300 $5,400 $5,500 $5,600 
Travel and Training(2) $1,540 $1,580 $1,620 $1,660 $1,700 $1,740 
Operating Rentals(2) $4,300 $4,400 $4,500 $4,600 $4,700 $4,800 
Insurance(2)(3) $6,600 $6,900 $7,200 $7,500 $7,800 $8,100 
Public Utilities(2) $3,500 $3,600 $3,700 $3,800 $3,900 $4,000 
Repairs and Maintenance(2)(3) $6,200 $6,500 $6,800 $7,100 $7,400 $7,700 
Miscellaneous(2) $6,200 $6,400 $6,600 $6,800 $7,000 $7,200 
Regional Water Association(2) $1,540 $1,580 $1,620 $1,660 $1,700 $1,740 
Excise Taxes(5) $27,600 $31,600 $33,700 $36,000 $38,400 $41,000 
Total Operating Expenses $583,450 $630,260 $657,270 $685,270 $713,990 $743,610

(1) Projected at COLA rate. 
(2) Projected at inflation rate. 
(3) Projected at forecast water system growth rate. 
(4) Future water costs for 2013 to 2017 are projected based on adopted Auburn water rate increases. 
(5) Calculated based on State Water Excise Tax Rate. 
 
The City’s Capital Improvement Plan (Chapter 8) identifies $859,000 in projects planned 
over the next 6 years and an additional $1,584,000 in project costs within the 20-year 
planning period.  Table 9-11 provides a summary of projected capital improvement costs 
for years 2013 through 2018.  Each project cost has been projected based on the inflation 
rate in Table 9-9 from 2012 dollars to the year planned. 
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TABLE 9-11 
 

Projected 6-Year Capital Improvement Project Expenses 
 

Projects(1) 2013 2014 2015 2016 2017 2018  
ST-1:  Financial Participation in Auburn 
Reservoir  $185,000           
Water main along West Valley Highway, 5th 
Avenue North to 1st Avenue (2) $340,000             
D-1:  Water main along Seattle Boulevard 
South, 5th Avenue South and Tacoma Boulevard 
South       $390,000      
D-2:  Water Main along Main Street from 
8th Avenue North to Broadway Street            $310,000 
D-3:  Water main along West Valley Highway, 
9th Avenue North to Broadway Street             $451,000 
D-4:  Water main along 5th Avenue South, 
between Washington Boulevard South and 
Milwaukee Boulevard South           $189,000 
D-5:  Water main along West Valley Highway, 
1st Avenue to 4th Avenue South           $487,000 
D-6:  Water main along 2nd Avenue North, west 
of Main Street             $147,000 
D-7:  Replacement of AC Water Mains               
Total Capital Expenses $340,000 $185,000 $0  $390,000 $0  $0  $1,584,000 

(1) See Chapter 8 for descriptions of proposed capital improvement projects. 
(2) Completed in fall 2013. 
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PROJECTED REVENUES 
 
Projected future water system revenues for the maintenance fund and the capital fund are 
shown in Table 9-12 and Table 9-13, respectively.  Future water sale revenue and water 
connection revenue is projected using the annual growth rates presented in Table 9-9, the 
new water rates starting in July 2013 through 2014, and a 5 percent annual increase 
starting in January 2015. 
 

TABLE 9-12 
 

Water Operating Revenues (Fund No. 402) 
 

Water Revenues 2013 2014 2015 2016 2017 2018 
Water Sales(1) $549,000 $629,000 $671,000 $716,000 $764,000 $815,000 
Water Connections(2) $15,000 $15,000 $16,000 $16,000 $16,000 $16,000 
Total Revenue $564,000 $644,000 $687,000 $732,000 $780,000 $831,000 

(1) Water sales revenue is based on budgeted 2012 water sales escalated at the population growth rate 
and the City’s annual water rate increase, and a 5 percent rate increase annually starting in 2015. 

(2) Based on projected number of new connections per year and $1000 per connection. 
 

TABLE 9-13 
 

Water Capital Revenues (Fund No. 404) 
 

Revenue 2013 2014 2015 2016 2017 2018 
Water System Development(1) $7,520 $14,100 $15,040 $15,040 $15,040 $15,040
Investment Interest $750 $750 $750 $750 $750 $750
Interfund Transfers(2) $315,000 $185,000 $390,000  
Total Capital Revenue $323,270 $199,850 $15,790 $405,790 $15,790 $15,790

(1) Based on projected number of new connections per year and $940 per connection. 
(2) Transfer in of money from other funds to pay for capital projects. 
 
Table 9-14 shows the resulting cash flow generated from the projected expenses 
(Tables 9-10 and 9-11) and revenues (Tables 9-12 and 9-13).  Reserves are anticipated to 
decrease in 2013, 2014 and 2016 as City implements capital improvement projects.  The 
City should evaluate and ensure that it has sufficient reserves, prior to proceeding with 
the water main looping and fire flow project, D-2. 
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TABLE 9-14 
 

Cash Flows 
 

Operating Cash Flows 2013 2014 2015 2016 2017 2018 
Water Operating Revenue $557,000 $644,000 $687,000 $732,000 $780,000 $831,000 
Sewer Operating Revenue $701,510 $729,520 $759,530 $790,540 $822,550 $855,560 
Total Miscellaneous Revs. $3,790 $3,880 $3,980 $4,080 $4,180 $4,280 
Water Operating Expenses ($583,450) ($630,260) ($657,270) ($685,580) ($713,990) ($743,610)
Sewer Operating Expenses ($726,300) ($755,700) ($786,300) ($818,100) ($851,200) ($885,700)
Capital Expenditures ($6,000) ($6,200) ($6,400) ($6,600) ($6,800) ($7,000) 
Transfer to Capital Fund ($315,000) ($185,000) $0 ($390,000) $0 $0 
Net Operating Revenue ($368,450) ($199,760) $540 ($373,660) $34,740 $54,530 

Capital Cash Flows 
Capital Revenue $7,520 $14,100 $15,040 $15,040 $15,040 $15,040 
Investment Interest, Refunds, etc. $750 $750 $750 $750 $750 $750 
Transfers from Maintenance Fund $315,000 $185,000 $390,000 
Capital Expenses ($340,300) (1) ($185,000) ($390,000) 
Net Capital Revenue ($17,030) $14,850 $15,790 $15,790 $15,790 $15,790 
Total Net Revenue ($385,480) ($184,910) $16,330 ($357,870) $50,530 $70,320 
(1) The 8-inch water main on West Valley Highway from 1st Avenue to 5th Avenue North was 

completed in fall 2013. 
 
FUTURE RESERVE BALANCES 
 
Utilizing the projected expenses and revenues as listed in Table 9-14 future operating 
reserve balances are projected in Table 9-15.  Start of year reserve balances for both 
funds are based on reserve balances as of the end of December 2012. 
 

TABLE 9-15 
 

Water Utility Reserve Balances 
 

Water Utility Reserves 2013 2014 2015 2016 2017 2018 
Start of Year Reserves $1,355,632 $970,152 $785,242 $801,572 $443,702 $494,232
(+) Net Operating Revenue ($368,450) ($199,760) $540 ($373,660) $34,740 $54,530 
(+) Net Capital Revenue ($17,030) $14,850 $15,790 $15,790 $15,790 $15,790 
End of Year Reserves $970,152 $785,242 $801,572 $433,702 $494,232 $564,552

  
RECOMMENDATIONS 
 
The water rates presented are set through 2014.  We recommend that the City continue 
with separating the Water and Sewer utility Funds and that it continue to monitor the 
reserve balances in the water fund.  Annual rate increases of 5 percent per year starting in 
January 2015 are assumed in the financial projections.  The City should be capable of 
maintaining the fund balances and completing a modest capital improvement program. 
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The CIP includes the acquisition of an addition 100,000 gallons of storage from Auburn 
to replace the City’s out of service reservoir, and a water main project along the south 
end of Seattle Boulevard, along 5th Avenue South and along Tacoma Boulevard.   
 
Finally, current system development fees should be periodically reviewed.  Even though 
the City does not produce their own water or provide storage, current system 
development fees are low when compared to fees paid in other cities. 
  
AVAILABLE CAPITAL PROJECT FUNDING SOURCES 
 
The following are funding sources available for financing construction of water utility 
facilities. 
 
 Grants: Community Development Block Grant (CDBG) 
  Community Investment Fund (CIF) 
  US Economic Development Administration (US EDA) 
  US EPA State and Tribal Assistance Grant (STAG) 
  USDA Forest Service, Rural Assistance Program 
  USDA Rural Development (RD) 
  
 Loans: Public Works Trust Fund (PWTF) 
  Community Economic Revitalization Board (CERB) 
  Drinking Water State Revolving Fund 
  USDA Rural Development (RD) 
 
 Bonds: Revenue Bonds 
  General Obligation Bonds 
 
 Other: Utility Local Improvement Districts (ULID) 
 
COMMUNITY DEVELOPMENT BLOCK GRANT (CDBG) 
 
The Community Development Block Grant program is a competitive source of federal 
funding for a broad range of community development projects.  A primary requirement of 
the CDBG program is that the project must principally benefit at least 51 percent of the 
low-to-moderate income residents of the project area.  The State typically receives about 
$7 million in federal funds per funding cycle.  CDBG has several grant programs 
including General Purpose, Community Investment Fund, Planning Only, and Imminent 
Threat.  The General Purpose program provides grant funds for the design, construction, 
or reconstruction of water and sewer systems up to $1,000,000.  The Community 
Investment Fund is similar to General Purpose, but the projects must be rated as one of 
the three top projects on the county’s WA-CERT list.  The Planning Only program 
includes projects such as comprehensive plans, community development plans, capital 
improvement plans, and other plans such as land use and urban environmental design, 
economic development, floodplain and wetlands management, transportation, and 
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utilities.  Planning Only grants are limited to $35,000 for a single applicant or $50,000 for 
a joint applicant.  The Imminent Threat program typically has $300,000 available for all 
applicants, is only provided on a one-time basis for minor mitigation projects, and the 
project is not eligible under the PWTF program. 
 
Eligible applicants for the CDBG programs include cities and towns with less than 
50,000 people or counties with populations less than 200,000.  Though port districts and 
economic development districts are not eligible to apply directly, a city or county can 
submit a joint application and include these entities as partners. 
 
COMMUNITY INVESTMENT FUND (CIF) 
 
The Community Investment Fund partners with CDBG to fund projects that benefit at 
least 51 percent low-to-moderate income residents.  The objective of the CIF fund is to 
provide an opportunity for eligible jurisdictions to access funds throughout the year on a 
funds available basis.  Grants are generally awarded to those projects that are high 
priority, ready to proceed, and serve a population with at least 51 percent low-to-
moderate income residents.  Grant funds can be obtained in the amount of approximately 
$1 million. 
 
To qualify for CIF, the project must be rated as one of the top three of the local WA-
CERT Priority Rating Process, serve a minimum of 51.5 percent low-to-moderate income 
residents, and receive at least 65 points on the application. 
 
PUBLIC WORKS TRUST FUND (PWTF) 
 
The Public Works Trust Fund is a revolving loan fund designed to help local 
governments finance 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 ranging up to 20 years.  To be 
eligible for the PWTF programs, an applicant must be a local government such as a city, 
county, or a special purpose utility district. 
 
The State Legislature has stopped contributing funds to this program.  Its future is 
uncertain. 
 
COMMUNITY ECONOMIC REVITALIZATION BOARD (CERB) 
 
The Community Economic Revitalization Board’s prime mission is to partner with 
business and industry and local governments to maintain and create jobs.  Established by 
the Legislature in 1982, CERB provides low-interest loans, and in unique circumstances, 
grants to help finance local public infrastructure necessary to develop or retain stable 
business and industrial activities.  Projects eligible for funding include roads, domestic 
and industrial water systems, sanitary and storm sewers, port facilities, and general 
purpose industrial buildings. 
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Typically, CERB provides loans in the amount of $1 million and, where applicable, 
grants in the amount of $300,000.  The interest rate is tied to the current cost of a 10-year 
bond and a local match of 10 percent is required. 
 
Eligible applicants include Washington State subdivisions in partnership with private 
enterprise.  If there is no economic partner, a local government can produce a feasibility 
study that documents realistic job retention or creation.  Applications must be submitted 
45 days prior to a regularly scheduled CERB Meeting, which typically meets in January, 
March, July, and November. 
 
DRINKING WATER STATE REVOLVING FUND (DWSRF) 
 
In 1996, Congress established the Drinking Water State Revolving Fund through the 
reauthorization of the federal Safe Drinking Water Act.  The program is managed by the 
Washington State Department of Health and the Washington State Public Works Board.  
The purpose of the program is to provide low-interest loans to assist publicly- and 
privately-owed water systems improve drinking water and protect public health. 
 
Eligible publicly owned water systems include city and county governments, public 
utility districts, and special purpose districts.  Privately-owned systems are eligible as 
long as they are a Group A system. 
 
Eligible projects include the following: 
 

 Water systems that exceed health standards; 
 Replacement of aging infrastructure; 
 Acquisition of real property; 
 Planning and design costs; 
 Water conservation projects; 
 Reservoirs (clear wells) that are part of a treatment process; 
 Distribution reservoirs (finished water); 
 Existing systems who elect to connect to a municipal system; 
 Upgrade to or creation of a Group A system. 

 
Maximum award per water system is $4,000,000 and for combining systems an award of 
$6,000,000 is available.  DWSRF requires a 1 percent loan fee, but no local match.  A 
summary of interest rates and loan terms follows: 
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TABLE 9-16 
 

DWSRF Loan Terms 
 

Interest 
Rate Repayment period 

1.4% Fixed 5 years 
2.5% Fixed 20 years or life of project, whichever is less 

 
USDA RURAL DEVELOPMENT, RURAL UTILITY SERVICES (RUS) 
 
The RD Rural Utility Service administers a loan and grant program to improve the 
quality of life and promote economic development in rural areas. 
 
Rural Development has a loan program that, under certain conditions, includes a limited 
grant program.  Grants may be awarded when the annual debt service portion of the 
utility rate exceeds 1.0 percent to 1.5 percent of the municipality’s median household 
income.  
 
In addition, RD has a loan program for needy communities that cannot obtain funding by 
commercial means through the sale of revenue bonds.  The loan program provides 30- to 
40-year loans at an interest rate that is based on federal rates and varies with the 
commercial market.  RD loans are revenue bonds with a 1.1 debt coverage factor. 
 
Eligible projects include the construction, expansion, extension or improvement of rural 
water, sanitary sewers, solid waste disposal, storm, and wastewater disposal facilities. 
 
Basic criteria for obtaining funds under the RUS program follows: 
 

 Dependent on inability to obtain funds from other sources at reasonable 
terms. 

 
 A 45 percent grant is available if the median household income of the 

service area exceeds 80 percent of the statewide non-metropolitan median 
household income. 

 
 A 75 percent grant is eligible if the service area is below the higher of the 

poverty line or 80 percent of the state non-metropolitan median household 
income, and the project is necessary to alleviate a health and safety issue.  
However, RD rarely awards this level of grant funding. 

 
Eligible applicants municipalities; counties; non-profit corporations, associations, or 
cooperatives; and federally-recognized Indian tribes in rural areas with populations of 
less than 10,000. 
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US ECONOMIC DEVELOPMENT ADMINISTRATION (US EDA) 
 
US EDA offers competitive grants up to $1 million for projects within Region 10.  
Projects are selected locally by an economic development district and submitted to 
Congress for competitive selection among other regions in the US.  Similar to CERB, 
applicants must have an industrial partner ready to proceed or a feasibility study that 
establishes realistic job creation.  
 
US EPA STATE AND TRIBAL ASSISTANCE GRANT 
 
Local jurisdictions within the State of Washington can apply to the State and Tribal 
Assistance Grant program through the office of their local Congressional representative.  
The Congressional representative will work to add the regional project as a line item to 
the VA/HUD Appropriations Bill.  Applicants can obtain grant funds up to approximately 
$2 million. 
 
US FOREST SERVICE – WATER AND WASTEWATER 
 
Forest Service grants are available through the Rural Community Assistance Program to 
rural communities that are dependent on natural resources.  Project proposals must show 
a broad community benefit that result in greater ability to improve economically, socially, 
or environmentally.  The project must have the potential for economic development 
and/or job creation/retention.  An application must be located within 100 miles of a 
Forest Service office and be able to document a history of at least 15 percent dependency 
on forest products.  Grant funds are available for components of planning and design and 
are limited to $50,000.  However, for year 2005 the Forest Service had no funds to 
distribute. 
 
REVENUE BONDS – WATER AND WASTEWTER 
 
The most common source of funds for construction of major utility improvements is the 
sale of revenue bonds.  Thessee are tax-free bonds issued by a city.  The major source of 
funds for debt service on revenue bonds is from monthly sewer service charges.  In order 
to make qualify to sell revenue bonds marketable to investors, the bonds typically have 
contractual provisions for the city to meet debt coverage requirements.  The City must 
show that its annual net operating income (gross income less operation and maintenance 
expenses) is must be 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. 
 
GENERAL OBLIGATION BONDS – WATER AND WASTEWATER 
 
By council action or special election, a city may issue general obligation bonds to finance 
most any project of general benefit to the city.  The bonds are repaid by tax assessments 
levied against all privately owned properties within the City.  Owners of vacant property 
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would be assessed because the property would not otherwise contribute to the cost of a 
specific improvement.  This type of bond issue is usually reserved for municipal 
improvements that are of general benefit to the public, such as arterial streets, bridges, 
lighting, municipal buildings, firefighting equipment, parks, community centers, and 
water and wastewater facilities.  General obligation bonds are the most attractive bonds to 
investors because they are backed by the municipality’s full taxing authority and carry 
the lowest rate of interest of any type of bond that a city may issue.  
 
Disadvantages of general obligation bonds include the following: 
 

 Voter approval is often required.  The City would incur the legal costs of 
drafting a ballot measure and pay for the cost of holding a special election.  
There is also the additional cost of investing staff time in public education 
for the need of the project, and there is always uncertainty as to the 
outcome of elections. 

 
 There are legal, as well as practical limits on the amount of general 

obligation debt a City can issue.  Financing capital improvements through 
general obligation debt reduces the ability of the City to issue additional 
general obligation debt, which is often the only source of outside financing 
for many general government facilities. 

 
UTILITY LOCAL IMPROVEMENT DISTRICTS 
 
Another potential source of funds for improvements can be obtained 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.  
 
Sewer system expansion is a frequent application of ULID financing.  Typically, a ULID 
is formed by the city at the written request (by petition) of the property owners within a 
specific section of the service area.  Upon receipt of a sufficient number of signatures or 
petitions, and acceptance by the City Council, the local improvement area is formed.  
Therefore, a sewer system is designed for that particular area in accordance with the 
City’s sewer comprehensive plan.  Each separate property in the ULID is assessed in 
accordance with the special benefits the property receives from the water or wastewater 
system improvements.  A citywide ULID could form part of a financing package for 
large-scale capital projects such as sewer line extensions or replacements that benefit all 
residents in the service area.  The 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. 
 
The advantages of ULID financing, as opposed to rate financing, to the property owner 
include: 
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 The ability to avoid interest costs by early payment of assessments. 

 
 If the ULID assessment is paid in installments, it may be eligible to be 

deducted from federal income taxes. 
 

 Low-income senior citizens may be able to defer assessment payments 
until the property is sold. 

 
 Some Community Block Grant funds are available to property owners 

with incomes near or below poverty level.  Funds are available only to 
reduce assessments. 

 
The major disadvantage to the ULID process is that it may be politically difficult to 
approve formation.  The ULID process may be stopped if 40 percent of the property 
owners protest its formation.  Also, there are significant legal and administrative costs 
associated with the ULID process, which increases total project costs by approximately 
30 percent over other financing options. 



APPENDIX A 
 

DOH PROJECT APPROVAL AND SUBMITTAL FORMS 
 

WATER FACILITY INVENTORY 
  



 

Water System Plan Submittal Form 
 

This form must be completed and submitted along with the Water System Plan (WSP). It will expedite review and approval of your WSP.  All water systems 

should contact their regional planner before developing any planning document for submittal.   
 

City of Algona 

 01450 V   

1. Water System Name   PWS ID# or Owner ID#   System Owner Name 

James M. Griess  (253) 833-2741  PW Supervisor 

 Contact Name for Utility   Phone Number   Title 

402 Warde ST  Algona  WA 98001 

 Contact Address   City   State Zip 

Warren Perkins, P.E.  (206) 284-0860  Project Manager 

2. Project Engineer   Phone Number   Title 

701 Dexter Avenue North, Suite 200  Seattle  WA 98009 

 Project Engineer Address   City   State Zip 

     

3. Billing Contact Name (required if not the same as #4)   Billing Phone Number   Billing Fax Number 

     

 Billing Address   City   State Zip 
 

4. How many services are presently connected to the system? ___1,026___________ 

5. Is the system expanding? (seeking to extend service area or increase number of approved connections)  Yes  No 

6. If number of services is expected to increase, how many new connections are proposed in the next six years? ________94______ 

7. If the system is private-for-profit, is it regulated by the State Utilities and Transportation Commission?  Yes  No 

8. Is the system located in a Critical Water Supply Service Area (i.e., have a Coordinated Water System Plan)?  Yes  No 

9. Is the system a customer of a wholesale water purveyor?  Yes  No 

10. Will the system be pursuing additional water rights from the State Department of Ecology in the next twenty years?  Yes  No 

11. Is the system proposing a new intertie?  Yes  No 

12. Do you have projects currently under review by the Department of Health?  Yes  No 

13. Are you requesting distribution main project report and construction document submittal exception, and if so, does the WSP 

contain standard construction specifications for distribution mains?  Yes  No 

14. Are you requesting distribution related project report and construction document submittal exception, and if so, does the WSP 

contain distribution facilities design and construction standards, including internal engineering review procedures?  Yes  No 

15. The purveyor is responsible for sending a copy of the WSP to adjacent utilities for review or a letter notifying them that a copy 

of the WSP is available for their review and where the review copy is located. Has this been completed?  Yes  No 

16. The purveyor is responsible for sending a copy of the WSP to all local governments within the service area.  (County and City 

Planning Departments, etc). Has this been completed?  Yes  No 

17.  Are you proposing a change in the place of use of your water right?  Yes  No 

If answer to questions 7,8, 11, 15and/or 16  is “yes,” list who you sent the WSP to: King County, Lakehaven Utility District, City of Pacific, City of Auburn  

  

Is this plan:  an Initial Submittal  a Revised Submittal  

Please enclose the following number of copies of the WSP:  

3 copies for Northwest and Southwest Regional Offices OR 2 copies for Eastern Regional Office (We will send one copy to Ecology) 

1 additional copy if you answered “yes” to question 7. _______ Total copies attached 

Please return completed form to the Office of Drinking Water regional office checked below. 

 Northwest Drinking Water Operations 

Department of Health 

20425 72nd Avenue South, Suite 310 

Kent, WA  98032-2358 

(253) 395-6750 

 Southwest Drinking Water Operations 

Department of Health 

PO Box 47823 

Olympia, WA  98504-7823 

(360) 236-3030 

 Eastern Drinking Water Operations 

Department of Health 

16201 East Indiana Avenue Suite 1500 

Spokane Valley, WA 99216 

(509) 329-2100 

If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD, call (800) 833-6388. 
 
DOH Form 331-397 (Revised 11/11) 



 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone:         (253) 833-2741 Owner Daytime Phone:            (253) 833-2897

Primary Contact Mobile/Cell Phone:    (253) 261-1580 Owner Mobile/Cell Phone:        (253) 261-1372

Primary Contact Evening Phone:             (xxx) xxx-xxxx Owner Evening Phone:             (xxx) xxx-xxxx

Fax:          | E-mail: XXXXXX Owner Fax Phone:                       | E-mail: XXXXXX

WAC 246-290-420(9) requires that water systems provide 24-hour contact information for emergencies.

6. PRIMARY CONTACT NAME & MAILING ADDRESS 7. OWNER NAME & MAILING ADDRESS 8. Owner Number 000078
JAMES M. GRIESS [PW SUPERVISOR]     ALGONA, CITY OF TITLE: MAYOR

                CITY OF ALGONA PUBLIC WORKS     DAVID HILL
                402 WARDE ST     402 WARDE ST
                ALGONA, WA 98001     ALGONA, WA 98001

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM 
ABOVEATTN         ATTN          

ADDRESS      ADDRESS  
CITY                           STATE     ZIP CITY           STATE     ZIP 

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)

Not applicable (Skip to #12)

Owned and Managed SMA NAME:  SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)

Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School
Day Care Licensed Residential Facility Temporary Farm Worker
Food Service/Food Permit Lodging Other (church, fire station, etc.):
1,000 or more person event for 2 or more days per year Recreational / RV Park ________________________________________

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State      0

1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

01450 V  ALGONA WATER DEPT  KING A Comm

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) FORM

Printed: 1/14/2013
Updated: 12/04/2012
Quarter: 1

Submission Reason: No Change
WFI Printed For: On-Demand

RETURN TO:  Northwest Regional Office, 20425 72nd Ave S  STE 310, Kent, WA, 98032

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
ource N

um
ber

LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM ID 
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WATER FACILITIES INVENTORY (WFI) FORM - Continued

 ALGONA WATER DEPT CommA  KING01450 V
5.  TYPE4.  GROUP 3.  COUNTY1.  SYSTEM ID 

NO.
 2.  SYSTEM NAME

3

33.  ROUTINE COLIFORM SCHEDULE                    
  
                                                                                      
 

3

A.  How many residents are served by this system 180 or more days per 
year?

29.  FULL-TIME RESIDENTIAL POPULATION

3000

DOH USE ONLY!
CALCULATED

ACTIVE  
CONNECTIONS

DATE:SIGNATURE
:

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

36. I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE: _________________________________________________________  
DATE:_________________________________________

PRINT NAME: _________________________________________________________ 
TITLE:_________________________________________

 35.  Reason for Submitting WFI:

3333333333

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

B.  How many days per month are they present?

A.  If you have schools, daycares, or businesses connected to 
your water system, how many students daycare children and/or 
employees are present each month?

B.  How many days per month is water accessible to the public?

A.  How many total visitors, attendees, travelers, campers, 
patients or customers have access to the water system each 
month?

31.  TEMPORARY & TRANSIENT USERS

B.  How many days per month are they present?

A.  How many part-time residents are present each month?

32.  REGULAR NON-RESIDENTIAL USERS

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN30.  PART-TIME RESIDENTIAL POPULATION

28.  TOTAL SERVICE CONNECTIONS

0
43B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc.
0A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units)

0
75

C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year

B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year
22A.  Apartment Buildings, condos, duplexes, barracks, dorms

0
1021

B.  Part Time Single Family Residences (Occupied less than 180 days per year)

A.  Full Time Single Family Residences (Occupied 180 days or more per year)
025.  SINGLE FAMILY RESIDENCES (How many of the following do you have?)

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

1096

43
1139

DOH USE ONLY!
APPROVED 

CONNECTIONS

Unspecified

ACTIVE SERVICE 
CONNECTIONS

OtherNew System  Name Change 
       

Inactivate   Update - No Change  
  

Update - Change   Re-Activate  

Page: 2DOH 331-011 (Rev. 06/03)



WS ID WS Name
ALGONA WATER DEPT01450

Total WFI Printed: 1

Page: 1DOH 331-011 (Rev. 06/03)



APPENDIX B 
 

AUBURN/ALGONA AGREEMENTS 
  



































































































APPENDIX C 
 

EXCERPTS FROM 2009 CITY OF AUBURN  
WATER SYSTEM PLAN 

 
AUBURN WELLHEAD PROTECTION PLAN 
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City of Auburn 

 

COMPREHENSIVE WATER PLAN 
 

 

 

December 2009 
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2.4 ADJACENT WATER PURVEYORS 

Several other water purveyors adjoin the City of Auburn RWSA. These include the cities of 

Algona, Bonney Lake, Kent, City of Pacific (Pacific) and City of Sumner (Sumner). Also 

included are the CWD, the LUD, WD#111, Highline Water District and the Muckleshoot 

Indian Tribe (MIT) Utility. Adjacent purveyors are shown on Figure 2.2 and described in the 

following paragraphs. Interties with these adjacent purveyors are discussed later in this 

Chapter. 

2.4.1 City of Algona 

Algona is located at the southwest corner of the City of Auburn’s RWSA. Until 1996, Algona 

provided water from a shallow well located at the intersection of 3rd Avenue South and 

Washington Boulevard. In 1996, the well failed and Algona entered into a water supply 

agreement with the City of Auburn (IA3, dated August 1996). The City of Algona and the 

City of Auburn superseded this agreement with a new agreement (IA3A October 2002) to 

reflect current status and update information and exhibits. The agreement calls for five 

meter stations between the two systems, a future reservoir in Lakeland Hills which will 

provide water to Algona, and Well 6 and Well 7 which also will provide water to Algona. 

Currently Algona is served through the metered Boeing Welded Duct Intertie (located west 

of Pacific Avenue off lst Avenue) and by two intertie meter stations located at Boundary 

Boulevard and Industry Drive North and at Boundary Boulevard and Milwaukee Avenue. 

Both new stations include 8-inch meters. Algona serves a population of about 2,900 and 

maintains a hydraulic grade line of 245 feet. Algona's water right for the failed well was 

transferred to the City of Auburn as a provision of the interlocal agreement. 

2.4.2 City of Bonney Lake 

Bonney Lake is located south and east of the City of Auburn RWSA in Pierce County. 

Bonney Lake serves a population of about 30,500 through a combination of two well fields 

and two spring sources. The Bonney Lake water system operates over a total of 8 pressure 

zones with its 748-foot hydraulic grade line pressure zone adjacent to the City of Auburn 

RWSA. 

In 1998, the City of Auburn and Bonney Lake entered into an agreement allowing Bonney 

Lake to provide interim water service to a portion of the City of Auburn’s PAA in Pierce 

County for a period of at least seven years after annexation by Auburn. At the end of the 

seven years, the City of Auburn has the option to serve the customers within the annexation 

area. Currently, Bonney Lake provides water service to approximately 1,773 City of Auburn 

customers. 
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Hazelwood Heights 

30224 – 108th Avenue SE 

Auburn, WA 98092 

South Auburn Water Association 

208 – 31st Street SE 

Auburn, WA 98002 

Logandale Water Association 

6430 S 287th Street 

Kent, WA 98032 

2.6 INTERTIES 

Under interlocal agreements water utilities use interties to move water between adjacent 

systems to meet supply needs, to increase reliability and to respond to emergencies. Cities 

water system interties are described in the sections that follow. The City has separated its 

interties into three groups: wholesale interties, emergency interties, and potential future 

interties. The Cities’ interties are shown on Figure 2.3. The City’s interlocal agreements are 

provided in Appendix E.  

2.6.1 Wholesale Interties 

The City of Auburn maintains wholesale supply interties with three adjacent water systems: 

Algona, CWD, and WD#111. The City of Auburn also has a supply contract with the 

Muckleshoot Indian Tribe and the Indian Health Service, dating from 1972, for services 

along a pipeline at 368th Street SE extending from the City Limits into the reservation. 

2.6.2 City of Algona 

The City of Auburn has supplied water to Algona on a regular basis since 1996. In 1996, 

Algona's well failed and Algona negotiated an interlocal agreement with the City of Auburn, 

IA3, to purchase specific quantities of water. A superseded agreement, IA3A October 2002, 

reflects the current status and updates information and exhibits. Currently, Algona is served 

through the metered Boeing Welded Duct intertie (located west of Pacific Avenue off lst 

Avenue) and by two 8-inch intertie meter stations located at Boundary Boulevard and 

Industry Drive North and at Boundary Boulevard and Milwaukee Avenue. The agreement 

anticipates 0.491 mgd average and 1.029 mgd peak by 2009 and 0.525 mgd average and 

1.114 mgd peak by 2014. In the event that the City of Auburn experiences any failure or 

decreased capacity, the supply of water to the Algona may be decreased by the same 

percentage that is experienced by the City of Auburn. 
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5.3.2 PRV System Analysis 

5.3.2.1 

Pressure-reducing valves in the Valley Service Area provide adequate pressure distribution 

and no modifications are recommended at this time. 

Valley Service Area 

5.3.2.2 

Three PRVs in the Lea Hill Service Area are recommended for upgrading or replacement to 

meet safety standards for ladder access and confined space entry, as their vaults are very 

small. These PRVs are located in the vicinity of SE 304th Street and 108th Avenue SE. A 

new 490 pressure zone and expanded booster zone may require additional PRVs when 

installed.  

Lea Hill Service Area 

5.3.2.3 

In the Academy Service Area, the small PRV from the 531 zone to the 445 zone could be 

adjusted to a slightly lower pressure in the northern section of the pressure zone. In 

addition to service improvements, the PRV on 35th Way SE in Janssen’s Addition should 

be upgraded or replaced to meet safety standards for ladder access and confined space 

entry. This PRV is extremely small to access and is located in the middle of the street 

requiring traffic control in half of the roadway during maintenance. 

Academy Service Area 

5.3.2.4 

As discussed in the Analysis of the Lakeland Hills Service Area, new pressure zones are 

recommended for the lower end of the 575 and 390 zones.  The PRV at 51st and Lakeland 

Hills Way SE should be reduced to 60 psi.  Valve 4299 should be opened and valve 5063 

should be closed to move the customers at the lower end of Francis CT SE from the 575 to 

the 390 pressure zone.  Similarly, valve 2167 on Mill Pond Loop SE should be opened and 

the valve at Mill pond Drive SE and 52 St SE should be closed to move all of Mill Pond 

Loop SE from the 575 to the 390 pressure zone.   

Lakeland Hills Service Area 

Additionally, the existing 697 boosted zone should be slightly expanded.  Valve 3554 at the 

north intersection of Elizabeth Ave SE and Elizabeth Loop SE should be closed, and valve 

3556 in the middle of Elizabeth Loop SE should be opened to move all of the customers on 

Elizabeth Loop SE to the 697 boosted pressure zone.   

5.4 WATER SUPPLY FACILITIES 

The City of Auburn uses a combination of springs and wells to supply the system. The 

City’s water supplies are summarized in Table 5.2. Each facility is described below. Further 

review of capacity of these sources is discussed in Chapter 6. 
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Table 5.2 Existing Water Supply Facilities 
Comprehensive Water Plan 
City of Auburn 

Well / Spring Capacity, gpm Date Constructed (1) 

Coal Creek 2,000 1964, 1998

West Hill 

(2) 

600 1960 

1 0 1960 

2 1,600 2000 

3A 0 1983 

3B 0 1984 

4 2,600 1985 

5 650 1983 

5A 180 1990 

5B 0 2005 

6 1,800 2000 

7 2,000 1997 

Notes

(1) Data provided by the City. 

: 

(2) Initial facility including the south and middle collectors were constructed in 1964 
while the north collector was constructed in 1998. 

5.4.1 Existing System 

5.4.1.1 

Coal Creek Springs is a primary water supply for the City due to its capacity and because it 

is more economical to operate than other sources. The spring’s collection system is located 

at the base of the Lake Tapps Upland at an elevation of approximately 190 feet. The 

system includes approximately 2,300 feet of collector pipe. Much of the system, including 

the south and middle collectors, was constructed in 1964. The south collector includes 

about 138 feet of 24-inch perforated concrete pipe connected to seven, 10-foot long, 8-inch 

well-screen laterals extending from the perforated concrete collection pipe into the foothill. 

The middle collector includes about 980 feet of 8-inch to 15-inch perforated concrete pipe 

and is located about 100 feet northeast of the south collector. The south and middle 

collectors are approximately five feet below the ground surface.  

Coal Creek Springs 

A third collector, the north collector, was added in 1998 to enhance system performance 

and to provide increased reliability. The third collector is about 15 feet below the ground 

surface and is located approximately 150 feet to the northeast of the middle collector. The 

24-inch north collector is about 1,100 feet long and is constructed of perforated PVC pipe. 

Currently, the flow from this collector is by gravity. A large manhole was installed in the line 

to provide for the possibility that a future pump station could increase the flow from the line.  



 

August 2009 5-21 
pw:\\oco-pw-app:Carollo\Documents\Client\WA\Auburn\7888A00\Deliverables\Chapter 05\Ch05 

Each of the collectors is connected to an overflow structure and is metered before 

connection to a 24-inch transmission line to the chlorination station. Currently, the overflow 

from each of the collectors flows into an overflow pond, which discharges into nearby Coal 

Creek. Water supplied from Coal Creek Springs is chlorinated as described in Section 5.8. 

From the Coal Creek Springs headworks, water flows by gravity through a 24-inch concrete 

pipe to the Howard Road Facility where it is pumped into Reservoir 1. Between the Coal 

Creek Springs headworks and the Howard Road Facility is a single connection that supplies 

potable water to Game Farm Wilderness Park.  

5.4.1.2 

West Hill Springs is located near the extension of 15th Street NW, at an elevation of 305 

feet. Water continuously flows into collection boxes, which are then piped through a 10-

inch, ductile-iron pipe that carries the supply to the West Hill Spring Chlorination Facility, 

where chlorine is continuously added. Water then flows by gravity into the Valley Service 

Area.  

West Hill Springs 

Although the use of West Hill Springs as a potable water supply dates from before 1907, 

most of the current facilities and equipment have been completed since 1960. The most 

recent improvements included replacement of the collection boxes, as recommended in the 

1995 Comprehensive Water Plan and a partial fencing of the watershed as recommended 

by the 2000 Water Comprehensive Plan. 

5.4.1.3 

Well 1 is located on M Street SE near 12th Street SE. Constructed in 1960, the well 

includes a masonry building and is equipped with a three-stage, centrifugal, turbine pump 

with a capacity of 2,100 gpm, driven by a 150-HP motor. Although the building and pump 

are now nearly 50-years old, routine maintenance and replacements occurred as needed. 

The pump is normally controlled by the water level in Reservoir 2, but can be controlled by 

Reservoir 1 as well.  

Well 1 

In 1998, the well output began to fall as a result of what appeared to be decreasing water 

levels. The pumping rate of the well was reduced from 2,100 gpm to 1,600 gpm. In the fall 

of 1998, the pump was removed from the well, and a video inspection of the well was 

completed. The video revealed no apparent problems with well construction. Subsequently, 

the pump was reinstalled; however water levels in the well continued to decline. The well 

was shut down. The cause of the water level decline in Well 1 is not yet known, and as a 

result, further investigations are planned. Replacement of the well may be needed to meet 

future water supply demands  

Chlorination is not normally done at Well 1. However, piping and equipment are available to 

allow portable chlorination equipment to be installed if required. On-site emergency power 

generation is not provided at Well 1; however, the facility is equipped with a manual transfer 
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switch that allows the City to use a mobile generator set to operate the system when 

necessary.  

5.4.1.4 

Wells 2 and 6 are located on the extension of K Street NE near 5th Street NE at Fulmer 

Field, a City park. Well 2 and the Well 2 house were replaced in 2000 with a new masonry 

building and pumping equipment as part of the City’s corrosion control strategy. The new 

facility houses a new 2-stage 2400-gpm pump powered by a 125-HP motor (Well 2) and a 

3,500 gpm, two-stage, vertical-turbine pump driven by a 200-HP motor (Well 6). Under the 

City’s corrosion control strategy, Well 2 and 6 pump to the Fulmer Field Corrosion Control 

Treatment Facility, an air-stripping tower, located near Wells 2 and 6.  

Wells 2 & 6 

Since, the Fulmer Field Corrosion Control Treatment Facility is required to re-pump the 

water from Wells 2 and 6 into the Valley Service Area and to Reservoir 2, Wells 2 and 6 are 

functional only with operation of the Fulmer Field Treatment Facility. Chlorination and 

emergency power for both Wells 2 and 6 are housed in the Fulmer Field Corrosion Control 

Facility. 

5.4.1.5 

Wells 3A and 3B are located on the same site, off 37th Street SE on the extension of E 

Street SE. The wells are about 50 feet apart and were constructed in 1983 and 1984, 

respectively. The wells pump into the Valley service area.  

Wells 3A & 3B 

Each well is equipped with a four-stage, centrifugal pump driven by a 125-HP motor, each 

with a capacity of about 1,650 gpm when pumping individually. Each well is enclosed in a 

manufactured metal building. A standby generator capable of running one pump at a time is 

available on site. The system is equipped with an automatic transfer switch.  

The chlorination facilities at Wells 3A and 3B have been removed. Currently, Wells 3A and 

Well 3B are not operated because they produce water that contains high concentrations of 

manganese and treatment facilities do not exist. 

5.4.1.6 

Well 4, located off 25th Street SE on the extension of K Street SE, was constructed in 1985. 

The well is equipped with a 2,800-gpm, four-stage, centrifugal, turbine pump driven by a 

300-HP motor. The well and equipment are housed in a masonry building. Well 4 may 

pump directly to Reservoir 1 or into the valley distribution system through a PRV. Well 4 

serves as a primary backup to the Coal Creek Springs supply and is an important supply to 

the south end of the City’s distribution system. The well is normally controlled by the water 

level in Reservoir 1. Gaseous chlorination is provided at this well.  

Well 4 
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5.4.1.7 

Well 5 is one of three City wells that were constructed to serve the Lakeland Hills 

Development within the City’s Lakeland Hills Service Area. Well 5 is located off Lakeland 

Hills Way SE and James Avenue SE and pumps into the Lakeland Hills distribution system 

and the Lakeland Hills Reservoir. The well was constructed in 1983 by the Lakeland Hills 

developer. It is equipped with a seven-stage submersible turbine pump, driven by a 125-HP 

motor. Although the pump was selected to deliver 1,000 gpm, pumping at that rate results 

in a large water level drawdown. Currently, Well 5 has a maximum production capability of 

650 gpm. The well and equipment are housed in a double-high concrete vault. Well 5 does 

not have the facilities to support an emergency power supply and is not chlorinated.  

Well 5 

5.4.1.8 

Well 5A, the second well serving the Lakeland Hills Service Area, was constructed in 1990 

to supplement Well 5. Well 5A, located in Lakeland Hills Park, also pumps into Lakeland 

Hills distribution system and the Lakeland Hills Reservoir. The well is equipped with a ten-

stage submersible turbine pump, driven by a 60-HP motor. The pump has a capacity of 

250 gpm. The Well 5A controls and ancillary equipment are located in a masonry building, 

which houses the park restrooms, about 100 feet from the well itself. 

Well 5A 

Well 5A is equipped with chlorination facilities. A manual transfer switch is provided to allow 

operation of Well 5A using a portable emergency generator. Since the Well 5A facilities are 

located in a public park, the facility is not secured. 

5.4.1.9 

Well 5B was constructed in 2005 and consists of a 600 gpm pump. The pumped water then 

proceeds through 4 Altec media filters to remove iron and manganese prior to disinfection. 

The treated water is then re-boosted with three small booster pumps with a total capacity of 

700 gpm and a firm capacity of 420 gpm. The boosted water is stored in a 27,000 gallon 

treated water storage tank. The Well 5B facility is equipped with a 500 kW generator that 

can power the facility if power were interrupted.  

Well 5B 

As soon as Well 5B came on line the City discovered that the aquifer was not recovering. 

Well 5B was operated intermittently in 2005 and 2006 but was not operated since 2006. 

5.4.1.10 

Well 7 is located at E Street NE and Park Avenue in a city park inside the Backyard Idea 

Garden. The well was constructed in 1997. The well is housed in a masonry building 

equipped with a 3,500-gpm variable-stage, vertical-turbine pump driven by a 500 HP motor.  

Well 7 

Well 7 pumps directly to the Fulmer Field Corrosion Control Treatment Facility. The treated 

water is re-pumped into the valley distribution system and Reservoir 2. If necessary, Well 7 
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can pump untreated directly to the Valley distribution system. Well 7 has elevated levels of 

manganese and is only operated in the summer when additional capacity is needed.  

5.4.1.11 

The Braunwood well serves a small satellite water system located south of the White River 

and east of Kersey Way. The City acquired the well in 1989. The well is located off 47th 

Street SE. The well is housed in a concrete block building with a wood roof and is equipped 

with a submersible 25-gpm pump, a hydro-pneumatic pressure system, and an emergency 

generator system that was added in 1998. 

Braunwood Well 

5.4.1.12 

In 1996, the City acquired title to Algona Well 1 as a condition of meeting Algona’s water 

supply needs. Because of pump operational problems the Algona Well was taken off line. 

The 500-gpm pump and associated piping have been removed from the well house, the 

building is demolished, but the well casing is still standing.  

Algona Well 

5.4.2 Supply Facilities Analysis 

Due to the decline in production of several supply facilities, the City will need to perform 

hydrogeologic investigations of the existing wells. An annual well inspection and 

redevelopment program is recommended. Additionally, several systems are in need of 

back-up power and improved chlorination facilities. The following provides a summary of 

noted deficiencies and recommendations for each source. 

5.4.2.1 

In general, the Coal Creek Springs collection system facility is in good condition, however 

the City is planning some additional cross connection security improvements to enhance 

operation. Improvements include new watertight manhole lids for the middle collector and 

installation of a new 24-inch overflow pipe for the South Collector that will discharge at the 

chlorination station overflow rather than at the pond. The City has noted a drop in capacity 

of the Spring since the max day reading of 3,500 gpm in 2001. 

Coal Creek Springs 

5.4.2.2 

The West Hills Spring system is in good condition. However, the watershed surrounding the 

spring is not completely fenced and further security improvements are planned. 

West Hill Springs 

5.4.2.3 

The City is planning further investigation of the production loss of Well 1. A potential 

solution for reestablishing well production would be to relocate and re-drill Well 1. The 

improvements could include re-drilling a replacement well to the production aquifer and 

construction of a new masonry building, production pump and associated piping. At this 

Well 1 
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time the City should consider installation of a permanent chlorination facility with on-site 

generation or hypochlorite. 

5.4.2.4 

The two well pumps at Wells 2 & 6 are relatively new and in good condition. By the end of 

the planning period, the pumps will be almost 30 years old. Once the pumps are 20 years 

old, it is recommended that the City test electrical and hydraulic systems of the motors 

every 5 years to ensure proper function.  

Wells 2 & 6 

The City is currently having problems with the Well 2 screens and impellers as they recently 

removed 2.5 yards of sand from the Well 2 clear well. The City believes that the aquifer is 

collapsing around the screen. Further investigation may be needed by the City’s 

hydrogeological consultant to understand this problem. The City has noted a drop in 

production from Wells 2 and 6 since the max day reading of 2,400 gpm for Well 2 in 2003 

and 3,500 gpm for Well 6 in 2002. 

5.4.2.5 

Recommended treatment improvements for these wells are discussed in Section 5.7. Both 

Wells 3A and 3B are in good condition. This site has the capacity for multiple service 

options including a continued use of the existing facility with treatment or a new facility and 

re-drilled wells.  

Wells 3A & 3B 

5.4.2.6 

Well 4 is not provided with an on-site engine-generator, nor is it equipped for operation from 

a portable engine-generator. The well should be modified to provide an on site generator 

system with an automatic transfer switch to allow operation of Well 4 during a power failure. 

Because the pump is currently 23 years old, testing the motor, electrical and hydraulics of 

the well pump is recommended to ensure adequate function. When the Well 4 facility is 

upgraded, evaluating alternative chlorination practices is recommended to improve safety, 

such as on-site generation or hypochlorite. The City has noted a slight drop in production 

from Well 4 since the max day reading of 2,800 gpm in 2003. 

Well 4 

5.4.2.7 

Well 5 design does not meet the standards of other City wells. Though it remains functional, 

moderate corrosion was evident on the mechanical parts within the well facility. Any 

modifications or enhancements would require a new well house. Upgrading Well 5 to meet 

City standards is recommended, including providing full back-up power and on-site 

chlorination. Further investigation will be needed to understand how these improvements 

can be incorporated onto the existing site. The City has noted a drop in production from 

Well 5 since the max day reading of 730 gpm in 2002. A hydrogeologic evaluation should 

be performed to evaluate the aquifer drawdown. 

Well 5 
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5.4.2.8 

The Well 5A facility is in good condition. Testing the motor, electrical and hydraulics of the 

well pump is recommended to ensure adequate function. Additionally, the City should 

evaluate alternatives to improve the security of the Well 5A site. 

Well 5A 

Well 5A production appears to have dropped since the max day reading of 240 gpm in 

2002. Additionally, the City has noticed that the aquifer is not recharging quickly around 

October. Further investigation may be needed by the City’s hydrogeological consultant to 

understand this problem within the Lakeland Hills service area. 

5.4.2.9 

The Well 5B facility is in good condition. The City has noted problems making hypochlorite 

and has noticed leaks in their instrumentation panel. However, the larger issue is with the 

aquifer regeneneration. A hydrogeologic evaluation should be performed to evaluate the 

aquifer drawdown. 

Well 5B 

5.4.2.10 

Recommended treatment improvements for these wells are discussed in Section 5.7. Aside 

from the high manganese issues, Well 7 is in good condition. However, backup power 

facilities should be considered. 

Well 7 

5.4.2.11 

The City is evaluating how to best use this supply in the future. 

Algona Well 

5.5 PUMP STATIONS 

The City of Auburn operates and maintains several pump stations to move water 

throughout the piping network and to provide water at the required service pressures. A 

summary of City booster pump stations is provided in Table 5.3, and locations are shown in 

Figure 5.1. As stated in Chapter 3, City pump stations are expected to meet the MDD with 

the largest pump out of service. The criteria also recommends an installed or portable 

generator. Table 5.3 also presents the firm pump station capacity assuming the largest 

pump is out of service.  

5.5.1 Existing System 

5.5.1.1 

The City maintains two pump stations that pump water from Reservoir 1 into the Academy 

Hill Pressure zone. Both of the Academy Pump Stations are located on the Reservoir 1 site. 

Academy Pump Stations 1 and 2 

The primary Academy Pump Station (Pump Station 2) was constructed in 1980 and houses 

Pumps 3 and 4. The station consists of a masonry block building, two can-type pumps, a 
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5.5.2.7 

The Lakeland Hills Booster Pump Station is generally in good condition and the site is 

secured. The impellers for the larger pumps (4 though 6) have been shaved down, 

decreasing the pump’s capacity. It is probable that the nameplate was not replaced when 

the impellers were shaved. If this is true, conducting a pump test to confirm the capacity of 

these pumps is recommended. All the pumps except for one were installed in 1990 and will 

be 20 years old in 2010. At this time, the motors, electrical equipment and hydraulics for 

each of the pumps should be tested to ensure that they are functioning adequately. 

Lakeland Hills Pump Station 

The Lakeland Hills Booster Pump Station is in need of new larger pumps, a back-up 

generator, and an expanded building. The new pumps are required for providing 

redundancy during peak demands with fire flow. The current reliable capacity with one 

pump out of service is 1,500 gpm. The station could be upgraded with new pumps or 

replaced in a new location, pending further analysis by the City. 

Additionally, the hydraulic model predicts that the Peak Hour Demand in the area will reach 

550 gpm in the boosted zone in 2014, and over 700 gpm in 2028, exceeding the existing 

skid package capacity. It is recommended that the pump station be upgraded to both meet 

PHD with the skid pump package, and have fire flow availability. 

5.6 STORAGE FACILITIES 

The City of Auburn currently maintains a total of 14.7 million gallons (MG) of water storage 

in seven water reservoirs located throughout the service area. Storage is provided in each 

of the City's major service areas. Figure 5.1 provides the location of each of the City 

storage reservoirs. A summary of the City storage reservoirs is provided in Table 5.4.  

5.6.1 Existing System 

5.6.1.1 

Reservoir 1, located in the southeast end of the Valley Service Area, is the primary storage 

location for water from the City's Coal Creek Springs supply. Constructed in 1975, this 

reservoir is a covered, pre-stressed concrete tank with a capacity of 5 MG. The reservoir 

serves as the water supply for the Academy Pump Stations and serves the Valley Service 

Area through Control Valve 1. Reservoir 1 is 184.6 feet in diameter and has an overflow 

elevation of 292.5 feet. The main purpose of Reservoir 1 is to provide storage for the Valley 

Service Area; therefore, Control Valve 1 is essential to limit the flow from the reservoir into 

the zone while still maintaining the essential supply into the south end of the Valley Service 

Area. In addition to water pumped from the Howard Road Treatment Facility, Reservoir 1 

can be filled by water from the City’ s Well 4. 

Reservoir 1 
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Table 5.4 Existing Storage Facilities 
Comprehensive Water Plan 
City of Auburn 

Reservoir 
Name Location 

Service 
Area 

Volume 
(MG) 

Height 
(ft) 

Volume 
per Foot 

Overflow 
Elevation 

Year 
Const 

Reservoir 1 
 

2004 Auburn 
Way S. 

Valley 5.0 25 200,000 292.5 1975 

Reservoir 2 
 

32115 105th 
Place S. 

Valley 3.6 29.72 120,100 249.2 1975 

Reservoir 8A 
 

5002 Auburn 
Way S. 

Academy 1.2 72 16,325 540.5 1973 

Reservoir 8B 
 

5002 Auburn 
Way S. 

Academy 1.5 72 21,125 540.5 1980 

Reservoir 4A 
 

30502 132nd 
Ave S. 

Lea Hill 1.0 77 12,425 575.5 1965 

Reservoir 4B  
 

30502 132nd 
Ave S. 

Lea Hill 1.4 77 19,750 575.5 1983 

Reservoir 5 
  

1118 57th 
Place SE 

Lakeland 
Hills 

1.0 60 19,650 635.0 1981 

Total Storage Volume 14.7     

5.6.1.2 

Reservoir 2, located on the northeast side of the Valley Service Area, also serves the Valley 

Service Area. Reservoir 2, a 3.6-MG, underground, pre-stressed concrete tank, has public 

tennis courts on the concrete roof. The reservoir, constructed in 1975, has a diameter of 

143 feet and an overflow elevation of 249.17 feet. Reservoir 2 "floats" on the system 

servicing the Valley Service Area. Reservoir 2 is filled by water from West Hill Springs or 

any of the City’s Valley well-field wells, and from Reservoir 1, through Control Valve 1.  

Reservoir 2 

5.6.1.3 

Two steel standpipes located just off Auburn Way South provide storage for the Academy 

Service Area. The reservoirs are normally operated in parallel. The Academy Reservoirs 

have an overflow elevation of 540.0 feet. The smaller reservoir, Academy Reservoir 8A, has 

a diameter of 60 feet and a total storage volume of 1.2 MG and was constructed in 1973. 

Academy Reservoir 8B has a diameter of 52.9 feet and a total storage volume of 1.5 MG 

and was constructed in 1973. Water is pumped to the Academy Reservoirs from City 

Reservoir 1 by the Academy Pump Stations.  

Academy Reservoirs 8A and 8B 

5.6.1.4 

Storage in the Lea Hill Service Area is provided in two steel standpipes located along 

132nd Avenue SE in the northeast corner of the City Water Service Area. The reservoirs, 

designated Reservoir 4A and Reservoir 4B, have capacities of 1 MG and 1.4 MG 

Lea Hill Reservoirs 4A and 4B 
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respectively. Both reservoirs have overflow elevations of 575 feet. Reservoir 4A, 

constructed in 1965, has a diameter of 46 feet. Reservoir 4B, constructed in 1983, has a 

diameter of 56 feet. Water is supplied to the Lea Hill reservoirs from the City’s Valley 

Pressure Zone through the Lea Hill Pump Station.  

5.6.1.5 

A single reservoir, designated Reservoir 5, provides storage for the Lakeland Hills Service 

Area. Reservoir 5 is a 53.25-foot diameter steel standpipe, with a total volume of 1.0 MG 

and an overflow elevation of 635 feet. Constructed in 1981, Reservoir 5 is located near the 

top of the Lakeland Hills development. Wells 5 and 5A supply the reservoir. 

Lakeland Hills Reservoir 

5.6.2 Storage Requirements 

The City of Auburn reservoir storage requirements are based on the water system 

configuration, seasonal and daily variation in water-use patterns, and the reliability of 

various water system components.  

Water storage volumes are comprised of five categories including Operational Storage, 

Equalizing Storage, Emergency Storage, Fire Flow Storage, and Dead Storage. These 

components of storage are shown schematically in Figure 5.8. The five components of 

distribution-system reservoir storage are defined below. 

5.6.2.1 

Operational storage is the volume used on a day-to-day basis to supply the water system 

while the sources of supply are in the “off” position. This volume is dependant on the 

sensitivity of the water level sensors controlling the pumps and is designed to prevent 

excessive cycling of the pump motors. Operational storage volume of at least 2 to 3 feet is 

typically provided. 

Operational Storage 

5.6.2.2 

Equalizing storage volume is the total volume needed to satisfy the Peak Hourly Demand 

(PHD) that exceeds the capacity of the supply system. The State of Washington 

Administrative Code (WAC) 246-290-253 requires that Equalizing storage be provided to 

provide peak demands and WAC 246-290-230 (5) states: 

Equalizing Storage 

New public water systems or additions to existing systems shall be designed 

with the capacity to deliver the design PHD quantity of water at 30 psi 

(210 kPa) under PHD flow conditions measured at all existing and proposed 

service water meters or along property lines adjacent to mains if no meter 

exists, and under the condition where all equalizing storage has been 

depleted. 

Equalizing volume requirements are greatest on the day of MDD and are typically 

calculated based on a percentage of the MDD. Equalizing requirements of 25 percent of 

MDD (see criteria in Chapter 3) are used to compute equalizing storage requirements. 
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The equalizing storage volume should be within the normal operating storage volume of the 

reservoir. The operating storage volume of a reservoir is the volume of water contained 

between the normal high water level and low operating water level for the reservoir. 

5.6.2.3 

Emergency storage volumes are required to supply reasonable system demands during a 

system emergency, such as the disruption of the water supply. Disruptions could be caused 

by transmission pipeline or equipment failure, power outage, valve failure, or other system 

interruptions, as discussed in Chapter 3. The computation of emergency storage 

requirements includes consideration of reasonable system disruptions that can be expected 

to occur within normal planning contingencies as discussed previously. Other major system 

emergencies, such as those created by an earthquake, are covered under emergency 

system operation planning.  

Emergency Storage  

The Water System Design Manual (August 2001, DOH) suggests that emergency storage 

be equal to two days of ADD with the largest source out of service. Additionally, the Water 

System Design Manual (August 2001, DOH) recommends that, at a minimum, the 

emergency storage not be less than 200 gal/ERU.  

In lieu of applying the DOH recommendations, Chapter 3 states that:  

The City should provide either sufficient water to meet two days of the 

maximum day demands with the largest supply facility or pump in each 

service area out of service or sufficient water to meet two days of MDD using 

only reliable sources and reliable pump stations in each service area. The 

emergency storage volume will be calculated as the more conservative of the 

two criteria. 

The City feels that this criteria is more conservative than the DOH recommendation of 

providing two days of ADD with the largest source out of service and that this analysis will 

better account for the unique aspects of the City’s water system than applying a constant 

200 gal/ERU for the emergency storage volume. 

5.6.2.4 

Since a fire can occur at any time during the day, the fire storage is required by the WAC 

(246-290-235). The City of Auburn provides fire storage in addition to emergency storage 

described above. WAC 246-290-230 (6) states that: 

Fire Storage  

If fire flow is to be provided, the distribution system shall also provide MDD 

plus the required fire flow at a pressure of at least 20 psi (140 kPa) at all 

points throughout the distribution system, and under the condition where the 

designed volume of fire suppression and equalizing storage has been 

depleted. 
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Fire flow demand is the quantity of water required for fire fighting as defined by applicable 

water system criteria and fire codes. Fighting fires often places the largest demands on a 

water system because a high volume of water must be supplied over a short time. Such 

demands require each component of the system to operate at its optimal condition. 

Consequently, the Washington State Insurance Service Office (ISO) recommends that 

water systems be designed to convey fire flows during a period of MDD with one major 

facility out of service. 

Fire flows required by existing structures vary within the water service area. The system-

wide requirement is 1,500 gpm for two hours for single-family residential units, while 2,500 

gpm is required for a duration of 3 hours for all non-residential units except City Parks and 

open areas. The current maximum fire demand for each major service area is shown in 

Table 5.5 

 

Table 5.5 Maximum Fire Flows 
Comprehensive Water Plan 
City of Auburn 

Service Area 
Flow 
gpm 

Duration 
hours 

Quantity 
mg Location 

Valley 4,000 4 0.96 Various 

Academy 4,000 4 0.96 Adventist Academy  

Lea Hill 4,000 4 0.96 Wesley Homes Sr. Housing (Main Lodge) 

Lakeland Hills 3,125 3 0.56 Auburn Elementary School at Lakeland 

5.6.2.5 

Dead storage volume is the volume at the bottom of the storage tank that cannot be used 

because it is physically too low to be withdrawn from the tank or, if withdrawn from the tank, 

would result in distribution system water pressures below the acceptable criteria of 20 psi 

during a fire. Storage volume is considered dead if it is located below the outlet pipe and 

cannot be used because of system hydraulic limitations, or it cannot be used because of 

water quality problems associated with the volume in this lowest portion of the tank. The 

dead volume calculations for each reservoir are summarized in Table 5.6. 

Dead Storage Volume  

.



 



 

 



 

August 2009 5-39 
pw:\\oco-pw-app:Carollo\Documents\Client\WA\Auburn\7888A00\Deliverables\Chapter 05\Ch05 

For the Lakeland Hill Reservoir 5, the pumps for the boosted zone can drain the reservoirs 

down to the elevation of the outlet. In the case of a fire, the high elevation houses, normally 

served by the reservoir, would be served by the boosted zone essentially eliminating the 

dead volume in these reservoirs. For the Lea Hill and Academy systems there are no PRVs 

connecting the boosted zones to the reservoir zones and thus the boosted zone cannot 

serve the reservoir zone during high flow events. However, the pumps serving the boosted 

zones can partially drain the dead volume, and thus the dead volume for the Lea Hill and 

Academy Reservoirs is actually slightly less than stated in Table 5.6. However, to be 

conservative, this reduction was ignored in this analysis.  

 

Table 5.6 Reservoir Dead Volume 
Comprehensive Water Plan 
City of Auburn 

Reservoir 
Base 

Elevation, ft 

Maximum 
elevation 

within zone, ft 

Required 
Tank 

Elevation(1)

Outlet 
Elevation, 

ft , ft 

Dead 
Volume, 

MG 

Valley 1 267.50 NA NA 268.50 0.20 

Valley 2 219.42 158.00 204.00 220.42 0.12 

Academy 
8A + 8B 

468.00 444.00 490.00 (2) 468.00 0.83 

Lea Hill 
4A + 4B 

498.00 468.00 514.00 499.00 0.50 

Lakeland 5 575.00 555.00 577.00 575.75(3) 0.03 (4) 

Notes: 

(1) Assumes a minimum static pressure of 20 psi. 

(2) Assumes fire flow delivered to the Janssen’s Addition area. 

(3) The boosted zone of Lakeland Hills can drain the tank down to the suction elevation of 
the booster pump (577.00 ft), thus providing fire flow service to elevated zones 
normally served by the reservoir. 

(4) Installation of a planned mixing unit in the future will raise the outlet elevation. 

5.6.3 Storage Analysis per Service Area 

The four service areas were evaluated as separate systems to ensure each are provided 

with the required usable operational, equalizing, fire, and standby storage volumes. 

Required emergency storage for each service area is dependent on the supply to the 

service area. If a system has multiple supplies, storage criteria only require that the 

demands must be met while the largest supply is out-of-service. However, if a service area 

is served by a single supply, then demands must be met by storage until the supply can be 

returned to service. A description of the supply requirements used to evaluate each service 

area is described below. 
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5.6.3.1 

Storage for the Valley Service Area is contained within Reservoir 1 and 2, which have a 

combined available storage volume of 8.26 MG (8.58 MG less the total dead volume of 

0.32 mg). Storage for the Valley Service Area must be sufficient to meet the demands 

within the service area as projected in Chapter 4. In addition, since the Academy and Lea 

Hill Service Areas are supplied from the Valley Service Area, the water available to offset 

the storage requirements for the Valley Service Area must be reduced by the MDD required 

by both Academy and Lea Hill as detailed in Table 5.7.  

Valley Service Area  

With the existing reliable sources and reservoirs, the Valley currently does not have 

sufficient storage. However, the service area will need 12.97 MG of additional storage by 

the year 2014, and 21.17 MG of additional storage by the year 2028. These storage needs 

can be met by a combination of rehabilitating Well 1 and Coal Creek Springs, adding 

backup power to Wells 4 and 7, constructing a new 2.0-MG Valley Reservoir, and 

purchasing additional water. 

5.6.3.2 

There is currently 1.89 MG of available storage provided in the two Lea Hill Reservoirs 

(2.39 MG total storage less 0.50 MG of dead volume). Storage for the Lea Hill Service Area 

must be sufficient to meet the demands for the service area, as projected in Chapter 4. The 

projected Lea Hill demands and storage requirements are shown in Table 5.8. 

Lea Hill Service Area  

Based on the current available sources, the Lea Hill service area will run out of storage 

between the years 2008 and 2014, and by the year 2028 will need a total of 2.28 MG of 

storage. However, if backup power were to be added to the Green River Pump Station, no 

additional storage would be needed by the year 2028. 
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Table 5.7 Valley Storage Analysis (Existing) 
Comprehensive Water Plan  
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  9.76 13.09 15.65 

Available Sources, mgd    

Coal Creek Springs 2.88 2.88 2.88 

West Hill Springs 0.86 0.86 0.86 

Well 1 0.00 (1) 0.00 0.00 

Well 2 2.30 2.30 2.30 

Well 3A 0.00 0.00 0.00 

Well 3B 0.00 0.00 0.00 

Well 4 3.74 (1) 3.74 3.74 

Well 6 2.59 2.59 2.59 

Well 7 2.88 (1) 2.88 2.88 

Total Source Capacity 15.26 15.26 15.26 

Reliable Source Capacity 8.64 (2) 8.64 8.64 

Redundant Source Capacity 11.52 (3) 11.52 11.52 

Controlling Source Capacity 8.64 8.64 8.64 

Offsite MDD, mgd    

Academy Service Area  1.21 1.60 2.02 

Lea Hill Service Area  1.87 2.13 2.93 

Total Offsite Demands 3.08 3.73 4.95 

Total Available Redundant Source Capacity, mgd 5.56 4.91 3.69 

Required Storage, MG    

Operational 0.64 0.64 0.64 

Equalizing 2.44 3.27 3.91 

Emergency 8.40 16.36 23.92 

Fire flow 0.96 0.96 0.96 

Total Required Storage 12.44 21.23 29.43 

Existing Storage, MG    

Reservoir 1 4.80 4.80 4.80 

Reservoir 2 3.45 3.45 3.45 

Total 8.26 8.26 8.26 

Excess (Deficit) Existing Storage, mg (4.18) (12.97) (21.17) 

Notes:  

(1) These wells do not have back-up power. 

(2) Reliable capacity is reduced due to lack of back-up power to Wells 1, 4, and 7. 

(3) Redundant capacity is capacity with largest source out of service (Well 4). 
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Table 5.8 Lea Hill Storage Analysis (Existing) 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  1.87 2.13 2.93 

Available Sources, mgd     

Green River Pump Station 5.04 (1) 5.04 5.04 

Lea Hill Pump Station 1.73 1.73 1.73 

Firm Source Capacity 6.77 6.77 6.77 

Reliable Source Capacity 1.73 1.73 1.73 

Required Storage, MG     

Operational 0.06 0.08 0.08 

Equalizing 0.47 0.53 0.73 

Emergency 0.28 0.80 2.40 

Fire flow 0.96 0.96 0.96 

Total Required Storage 1.77 2.37 4.17 

Existing Storage, MG       

Reservoir 4A 0.76 0.76 0.76 

Reservoir 4B 1.13 1.13 1.13 

Total 1.89 1.89 1.89 

Excess (Deficit) Existing Storage, mg 0.12 (0.48) (2.28) 

Notes:  

(1) The Green River Pump Station does not have back-up power, and is therefore not a reliable 
source. 

5.6.3.3 

There is currently 1.89 MG of available storage provided in the two Academy Reservoirs 

(2.73 MG total storage less 0.84 MG of dead volume). Storage for the Academy Service 

Area must be sufficient to meet the demands for the service area as projected in Chapter 4. 

The projected Academy demands and storage requirements are shown in Table 5.9. 

Academy Service Area  

Based on the current available sources, the Academy service area will run out of storage 

between the years 2014 and 2028 and will need an additional 0.66 mg of storage by the 

year 2028. However, if the capacity of the Academy Pump Stations were increased, no 

additional storage would be required.  

5.6.3.4 

The Lakeland Hills Reservoir currently has 0.97 MG of available storage (1.0 MG total 

storage less 0.03 MG of dead storage). 

Lakeland Hills Service Area 
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Table 5.9 Academy Storage Analysis (Existing) 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  1.21 1.60 2.02 

Available Sources, mgd     

Academy Pump Station 1 0.43 0.43 0.43 

Academy Pump Station 2 1.08 1.08 1.08 

Firm Source Capacity 1.51 1.51 1.51 

Reliable Firm Source Capacity 1.51 1.51 1.51 

Required Storage, MG     

Operational 0.08 0.08 0.08 

Equalizing 0.30 0.40 0.51 

Emergency 0.00 0.18 1.02 

Fire flow 0.96 0.96 0.96 

Total Required Storage 1.34 1.61 2.56 

Existing Storage, MG       

Reservoir 8A 0.83 0.83 0.83 

Reservoir 8B 1.06 1.06 1.06 

Total 1.89 1.89 1.89 

Excess (Deficit) Existing Storage, mg 0.55 0.28  (0.66) 

Storage for the Lakeland Hills Service Area must be sufficient to meet demands for the 

service area, as projected in Chapter 4. The projected Lakeland Hills demand and storage 

requirements are shown in Table 5.10. 

Reservoir redundancy is not a criterion of the City. However, where an area is served by a 

single reservoir, like the Lakeland Hills Service Area, supply capacity needs to be sufficient 

to meet PHD and fire demand during the duration that the reservoir is out-of-service. Table 

5.11 summarizes the capacity requirements for the Lakeland Hills Service Area.  

To meet the current PHD and fire demand, a total of 5.89 mgd of source capacity is 

required. This is 4.69 mgd in excess of the 1.20 mgd available from Wells 5 and 5A. An 

additional source, pump station, or an emergency intertie is required in the near future to 

pump the 4.69 mgd deficit. However, if an additional reservoir were provided for the 

Lakeland Hills system, the sources would not be required to pump the PHD and fire 

demand. Given the cost of providing up to 5.41 mgd of pumping capacity by the year 2028, 

it will likely be more cost effective to provide a redundant reservoir for the Lakeland Hills 

service area. 

Based on the current available sources and reservoirs, the Lakeland Hills service area is 

currently deficient in storage and will need an additional 1.76 MG of storage by 2028. 
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Table 5.10 Lakeland Hills Storage Analysis (Existing) 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  0.78 0.97 1.18 

Available Sources, mgd     

Well 5 0.94 (1) 0.94 0.94 

Well 5A 0.26 0.26 0.26 

Total Source Capacity 1.20 1.20 1.20 

Reliable/Redundant Source Capacity 0.26 0.26 0.26 

Required Storage, MG     

Operational 0.03 0.03 0.03 

Equalizing 0.20 0.24 0.30 

Emergency 1.04 1.42 1.84 

Fire flow 0.56 0.56 0.56 

Total Required Storage 1.83 2.26 2.73 

Existing Storage, Reservoir 5, MG 0.97 0.97 0.97 

Excess (Deficit) Existing Storage, MG (0.86) (1.29) (1.76) 

Notes: 

(1) Well 5 does not have back-up power and is therefore not a reliable source. 

 

Table 5.11 Lakeland Hills Source Capacity Requirements 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected Demands, mgd     

PHD 1.39 (1) 1.73 2.10 

Fire Demand 4.50 4.50 4.50 

Total 5.89 6.23 6.60 

Available Sources, mgd    

Well 5 0.94 (2) 0.94 0.94 

Well 5A 0.26 0.26 0.26 

Total Source Capacity 1.20 1.20 1.20 

Excess (Deficit) Source Capacity, mgd (4.69) (5.03) (5.41) 

Notes: 

(1) Since only one reservoir is provided for the Lakeland Wills service area, the available sources 
 need to be able to supply the PHD and fire demand. 

(2) Well 5 does not have back-up power and is therefore not a reliable source. 

 

 



 

August 2009 5-45 
pw:\\oco-pw-app:Carollo\Documents\Client\WA\Auburn\7888A00\Deliverables\Chapter 05\Ch05 

5.6.4 Summary of Current Storage Analysis 

The analysis of storage indicates that each of the service areas has sufficient storage for 

current conditions except for the Lakeland Hills and valley service areas, which are 

currently deficient. Additionally, all of the service areas will run out of storage within the next 

twenty years. 

5.6.5 Future Conditions 

To meet the future storage requirements, the following projects are recommended prior to 

the year 2014:  

 Rehabilitate Well 1, 

 Add backup power to Wells 4 and 7, 

 Purchase water for the Valley Service Area,  

 Add backup power to the Green River Pump Station, 

 Construct new Lakeland Hills Reservoir, and 

 Construct Terrace View Pump Station. 

Additionally, the following projects are recommended to be in place by the year 2028: 

 Rehabilitate Coal Creek Springs, 

 Replace the pumps in Academy Pump Station 1, and 

 Construct new Valley Service Area Reservoir. 

As shown in Tables 5.12 through 5.15, the storage requirements for each service area can 

be met through the year 2028 if these projects are implemented. 
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Table 5.12 Valley Storage Analysis (Future) 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  9.76 13.09 15.65 

Available Sources, mgd     

Coal Creek Springs 2.88 2.88 5.98 

West Hill Springs 0.86 0.86 0.86 

Well 1 0.00 3.20 3.20 

Well 2 2.30 2.30 2.30 

Well 3A 0.00 0.00 0.00 

Well 3B 0.00 0.00 0.00 

Well 4 3.74 3.74 3.74 

Well 6 2.59 2.59 2.59 

Well 7 2.88 2.88 2.88 

Buy Water  2.70 2.70 

Total Source Capacity 15.26 21.14 24.24 

Redundant Source Capacity 8.64 17.42 18.26 

Off Site MDD, mgd     

Academy Service Area  1.21 1.60 2.02 

Lea Hill Service Area  1.87 2.13 2.93 

Total Off Site Demands 3.08 3.73 4.95 

Total Available Redundant Source Capacity, mgd 5.56 13.69 13.31 

Required Storage, MG     

Operational 0.64 0.64 0.64 

Equalizing 2.44 3.27 3.91 

Emergency 8.40 0.00 4.67 

Fire flow 0.96 0.96 0.96 

Total Required Storage 12.44 4.87 10.19 

Existing Storage, MG     

Reservoir 1 4.80 4.80 4.80 

Reservoir 2 3.45 3.45 3.45 

New Valley Reservoir 0 0 2.00 

Total (MG) 8.26 8.26 8.26 

Excess (Deficit) Existing Storage, MG (4.18)  3.39  0.07 
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Table 5.13 Academy Storage Analysis (Future) 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  1.21 1.60 2.02 

Available Sources, mgd     

Academy Pump Station 1 0.43 0.43 1.08 

Academy Pump Station 2 1.08 1.08 1.08 

Firm Source Capacity 1.51 1.51 2.16 

Reliable Firm Source Capacity 1.51 1.51 2.16 

Required Storage, MG     

Operational 0.08 0.08 0.08 

Equalizing 0.30 0.40 0.51 

Emergency 0.00 0.18 0.00 

Fire flow 0.96 0.96 0.96 

Total Required Storage 1.34 1.61 1.54 

Existing Storage, MG       

Reservoir 8A 0.83 0.83 0.83 

Reservoir 8B 1.06 1.06 1.06 

Total 1.89 1.89 1.89 

Excess (Deficit) Existing Storage, MG 0.55 0.28  0.35  

 

Table 5.14 Lea Hill Storage Analysis (Future) 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  1.87 2.13 2.93 

Available Sources, mgd     

Green River Pump Station 5.04 5.04 5.04 

Lea Hill Pump Station 1.73 1.73 1.73 

Firm Source Capacity 6.77 6.77 6.77 

Reliable Source Capacity 1.73 6.77 6.77 

Required Storage, MG     

Operational 0.06 0.08 0.08 

Equalizing 0.47 0.53 0.73 

Emergency 0.28 0.00 0.00 

Fire flow 0.96 0.96 0.96 

Total Required Storage 1.77 1.57 1.77 

Existing Storage, MG       

Reservoir 4A 0.76 0.76 0.76 

Reservoir 4B 1.13 1.13 1.13 

Total 1.89 1.89 1.89 

Excess (Deficit) Existing Storage, MG 0.12 0.32  0.12  
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Table 5.15 Lakeland Hills Storage Analysis (Future) 
Comprehensive Water Plan 
City of Auburn 

 2008 2014 2028 

Projected MDD, mgd  0.78 0.97 1.18 

Available Sources, mgd    

Well 5 0.94 0.94 0.94 

Well 5A 0.26 0.26 0.26 

Terrace View Pump Station (firm)  1.44 1.44 

Total Source Capacity 1.20 2.64 2.64 

Reliable Source Capacity 0.26 1.70 1.70 

Required Storage, MG    

Operational 0.03 0.03 0.03 

Equalizing 0.20 0.24 0.30 

Emergency 1.04 0.00 0.00 

Fire flow 0.56 0.56 0.56 

Total Required Storage 1.83 0.84 0.89 

Existing Storage, MG     

Reservoir 5 0.97 0.97 0.97 

New Lakeland Reservoir  0.97 0.97 

Total Available Storage 0.97 1.93 1.93 

Excess (Deficit) Existing Storage, MG (0.86) 1.10 1.04 

5.7 WATER TREATMENT 

Water treatment in the City of Auburn includes chlorination, corrosion control and metals 

removal. All wells, except Well 5, are equipped with some level of treatment, as discussed 

in Section 5.4 and described further as follows. 

5.7.1 Existing System 

5.7.1.1 

One of the primary facilities for chlorination is the Coal Creek Springs chlorination station. 

The chlorination station is housed in a masonry building approximately 300 feet north from 

the collectors. As a major source of chlorinated water, Coal Creek Springs is used to 

maintain chlorine residuals in the Academy Service Area and south end of the Valley 

Service Area.  

Coal Creek Springs Chlorination 
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This chlorination station is equipped with two chlorinators. Gaseous chlorine is stored on 

site in a separate room. Alarms from the chlorination equipment are transmitted back to the 

Water Control Center in the Maintenance and Operation Facility. A chlorine residual 

analyzer is provided, providing high and low alarms to the Operations Center.  

5.7.1.2 

West Hill Springs is another source of continuous chlorination. At West Hill Springs, water 

continuously flows from the collection boxes to the on-site chlorination station, housed in a 

concrete block building. Chlorination at West Hill Springs, along with chlorination of Well 7, 

provides the majority of the chlorine residual in the north end of the Valley Service Area and 

in the Lea Hill Service Area.  

West Hill Springs Chlorination 

Control is manual based on the average flow from the springs and the desired chlorine 

dosage. From the chlorination station, the supply flows by gravity into the Valley Service 

Area. Gaseous chlorine is stored on site in a separate room. 

5.7.1.3 

Supply from Well 1 is not normally chlorinated. However, piping and equipment are 

available to allow portable chlorination equipment to be installed if required. 

Well 1 

5.7.1.4 

Pumped water from Wells 2 & 6 is treated and chlorinated at the Fulmer Field Corrosion 

Control Treatment Facility.  

Wells 2 & 6 

5.7.1.5 

The chlorination facilities at Wells 3A and 3B have been removed. Currently, Wells 3A and 

Well 3B are not operated because they produce water that contains high concentrations of 

manganese. 

Wells 3A & 3B 

5.7.1.6 

Well 4 is equipped with gaseous chlorination facilities that are operated whenever the well 

is in service. Chlorination injection is controlled with the well pump and is either on or off. 

Well 4 

5.7.1.7 

Pumped water from Well 5 is not chlorinated. 

Well 5 

5.7.1.8 

Well 5A is equipped with a chlorination system. 

Well 5A 

5.7.1.9 

Pumped water from Well 5B proceeds through four Altec media filters to remove iron and 

manganese prior to disinfection. 

Well 5B 
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5.7.1.10 

Pumped water from Well 7 is either treated at the Fulmer Field Facility or is chlorinated and 

directly pumped to the system. The chlorination system uses hypochlorite solution as a 

chlorine source. Due to high levels of Manganese, this well is used seasonally during high 

system demands. 

Well 7 

5.7.1.11 

The Fulmer Field Corrosion Control Treatment Facility was constructed in 2004 and is 

located adjacent to the Fulmer Field City Park and Wells 2 and 6. The Fulmer Field 

Treatment Facility is housed in a masonry building and treats the water from Wells 2, 6, and 

7. Chlorine is introduced into the system prior to the towers. The pH of the water from the 

wells is then adjusted by air-stripping in three 33,000 gallon air-stripping towers. Three 

10,000 CFM blowers provide air. As the carbon dioxide is stripped from the water, the pH 

increases, which reduces the solubility of copper, allowing the water to be in compliance 

with the Lead and Copper rule. The treated water is then stored in the clearwell and re-

boosted through four 3,200-gpm booster pumps back into the distribution system and 

Reservoir 2. Alternatively, chlorine can be manually introduced into the clearwell rather than 

prior to the towers. Chlorine is generated on site. 

Fulmer Field Corrosion Control Treatment Facility 

Also included is a 1,000 kW electric generator with a diesel fuel capacity of 2,000 gallons. 

This generator provides backup power for the treatment facility and Wells 2 and 6.  

5.7.1.12 

The Howard Road Corrosion Control Treatment Facility was constructed in 2004 and is 

located near the existing Coal Creek Springs Pump Station. This Treatment Facility is 

housed in a masonry building and treats the water from Coal Creek Springs and Well 4. 

Chlorine is introduced into the system prior to the towers. The pH of the water from the 

wells is then adjusted by air-stripping in two 33,000 gallon air-stripping towers. Two 9,300 

CFM blowers provide air. As the carbon dioxide is stripped from the water, the pH 

increases, which reduces the solubility of copper, allowing the water to be in compliance 

with the Lead and Copper rule. The treated water is then stored in the clearwell and re-

boosted through three 2,100 gpm booster pumps into Reservoir 1. Also included is a 600 

kW electric generator with a diesel fule capacity of 1,000 gallons. 

Howard Road Corrosion Control Treatment Facility 

5.7.1.13 

The Intertie Pump Station is equipped with a hypochlorite chlorination station.  

Intertie Pump Station 

5.7.2 Water Treatment Analysis 

5.7.2.1 

Recommended water quality improvements include converting the current chlorination 

systems to hypochlorite, at the West Hill Springs, Coal Creek Springs, and Well 4. 

Hypochlorite systems are a safer way to operate disinfection facilities.  

General Water Quality Improvements 
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5.7.2.2 

Manganese treatment is recommended for Well 7 to allow this well to be used year-round 

and to ensure better water quality.  

Well 7 Treatment  

5.7.2.3 

Manganese treatment is recommended to allow Wells 3A and 3B to be used. 

Wells 3A/3B Treatment 

5.8 DISTRIBUTION SYSTEM 

5.8.1 Existing System 

The City water transmission and distribution system includes nearly 250 miles of pipeline. 

Pipe size varies from 4 to 24 inches, with predominance of 8- and 12-inch diameter pipe. 

The information used for reviewing and analyzing the distribution system is based on a 

combination of limited mapping data and existing knowledge of facility conditions observed 

from previous field maintenance activities. The City continues to conduct field and records 

investigations to improve the accuracy and completeness of the system data regarding 

watermain size, type or age. The existing data show that over 90 percent of the distribution 

system is ductile-iron (DI) pipe. Pipes made of asbestos-cement, steel, and concrete 

cylinder pipe make up the remaining pipes in the system. Table 5.16 and Figure 5.9 provide 

a summary of the pipe sizes and materials within the Auburn system.  

Some areas within the City system have distribution piping made of old cast iron with lead 

joint connections. The majority of this pipe is 4 to 6-inch diameter and typically has a 

shallow bury (2 to 3-feet of cover). 
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has a Qi of 20 gpm (0.03 mgd) and a Qa of 6.5 ac-ft/year (0.01 mgd). The place of use for 

the water right is a forty-acre area around the well.  

6.2.4.2 

In 1996, the City acquired the title to Algona Well 1 as a condition of meeting Algona’s 

water supply needs on a firm, uninterruptible basis, as agreed upon in the Wholesale 

Supply Interlocal Agreement 3 (IA3). The “Algona” well consists of a 10-inch casing to 

approximately 65 feet below ground surface. The agreement between the City and Algona 

was necessitated due to well pump operational problems at Algona Well 1 that led to the 

well being taken off line. The 500-gpm pump and associated piping have been removed 

from the well house and the building demolished. The well casing is still standing. 

Algona Well 1 

Algona Well 1 is a certificated water right (Certificate No. G1-22769C) with a priority date of 

1976. This well has a Qi of 500 gpm (0.72 mgd) and a Qa of 175 ac-ft/year (0.16 mgd). 

6.3 WATER RIGHTS 

As described in the previous section, the City currently holds seven certificated 

groundwater rights, three supplemental groundwater rights, one certificated surface (spring) 

water right, and one claim (spring). Pursuant to a determination by the Ecology, Wells 1, 2, 

3A, 3B, 4, 6 and 7 are considered a well field. This designation allows the City substantial 

flexibility in its management and use of its Valley Well Field.  

The City’s largest single source of supply is its Coal Creek Springs source, which is 

certificated to provide Qi of 9.70 mgd and a Qa of 8.40 mgd. Coal Creek Springs is located 

near the Muckleshoot Reservation and the White River and provides water to the Valley 

Service Area. Also providing water to the Valley service area are the West Hill Springs and 

the Algona Well.  

In addition, the City holds groundwater rights for three wells (Wells 5, 5A and 5B) that are 

located within the Lakeland Hills Service Area. On November 13, 1995, the City submitted 

an application to Ecology (application number G1-27679) for the purpose of increasing the 

permitted rate of Qi for Well 5A by 83 gpm to a total Qi of 250 gpm. The City submitted the 

application of Qi increase in order to more fully meet its reliability criteria in the Lakeland 

Hills portion of the service area. In the course of submitting the application, the City made it 

clear that Well 5A, which operates as supplemental backup to Well 5, will operate only 

when Well 5 is not in operation or for purposes of periodic exercise to maintain readiness. If 

both wells are turned on simultaneously, the pumping of both sources would be throttled so 

as not to exceed the currently permitted combined instantaneous rates for both Wells 5 and 

5A. Additionally, on August 1, 1997, the City filed a supplemental right application 

(application number G1-27829) with Ecology for the purpose of adding an additional point 

of withdrawal for Well 5B to the existing primary groundwater Well 5 water right. As part of 

this application, the City was not seeking additional Qi or Qa from this supplemental source 
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and/or from its related primary source, Well 5. In 2004, Ecology issued a superseding 

certificate of water rights, combining the Upland Wells (current Wells 5, 5A and 5B and a 

future Well 5C) into one water right with a Qi of 1,000 gpm and a Qa of 720 ac-ft/year. This 

superseding water right resulted in a net decrease of 167 gpm of Qi for the Upland Wells.  

The City currently holds certificated, primary water rights and/or claims with a total Qi of 

26.7 mgd and a Qa of 23,300 ac-ft/year (20.8 mgd). This total does not include the Algona 

water right or the Braunwood water right, which are currently not available to serve the 

multi-source municipal water system. The addition of the Algona water right increases the 

City’s Qi water right to 19,055 gpm (27.4 mgd) and their Qa water right to 23,475 ac-ft/year 

(21.0 mgd). A summary of the City’s water rights is shown in Table 6.1. 

 

Table 6.1 Water Rights Summary 
Comprehensive Water Plan 
City of Auburn 

Source 
Instantaneous (Qi) Annual (Qa) 

gpm mgd ac-ft/year mgd 

West Hill Springs 625 0.9 1,010 0.9 

Coal Creek Springs 6,730 9.7 9,410 8.4 

Valley Well Field     

Well 1 2,200 3.2 1,120 1.0 

Well 2 2,400 3.5 3,840 3.4 

Well 3A and 3B 2,800 4.0 3,600 3.2 

Well 4 2,800 4.0 3,600 3.2 

Well 6 (3,500) (1) (5.0)   

Well 7 (3,500) (1) (5.0)   

Total 10,200 14.7(2) 12,160 (2) 10.7 

Upland Well Field (Wells 5, 5A, 5B) 1,000 1.4 720 0.6 

Total 18,555 26.7 23,300 20.8 

Total + Algona 19,055 (3) 27.4 23,475 21.0 

Notes: 

(1) Wells 6 and 7 are supplemental to the Valley Well Field. 

(2) The total does not include the Qi water rights for the supplemental Wells 6 and 7. 

(3) Based on the wholesale water agreement with the City of Algona (IA3), the City acquired the 
500 gpm, 175 ac-ft/year water right for the Algona Well 1. 

6.4 PENDING WATER RIGHT APPLICATIONS 

In 1996, Covington Water District (CWD) and King County Water District #111 (WD#111) 

executed the IA2 with the City of Auburn that included the development of primary water 
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6.8 GROUNDWATER MANAGEMENT 

Section 1428 of the 1986 Amendments to the Federal Safe Drinking Water Act (SDWA) 

mandates that each state develop a wellhead protection program and that all federally 

defined public water systems (in Washington, Group A systems) using groundwater as its 

source implement a wellhead protection plan. In July 1994, the Washington Administrative 

Code (WAC) addressed requirements for Group A public water systems (WAC 246-290) 

and was modified to include mandatory wellhead protection measures. The legislative 

authority to require wellhead protection (WHP) planning can be found in the Revised Code 

of Washington (RCW) Chapters 43.20.050, 70.119A.060, and 70.119A.080.  

The overall goal of the state WHP program is to prevent the contamination of groundwater 

used by Group A public water systems. This is to be accomplished by providing 

management zones around public wells, identifying existing groundwater contamination 

sources, and managing potential sources of groundwater contamination prior to their entry 

into the drinking water system. Under the WAC, local public water systems have the 

primary responsibility for developing and implementing local wellhead protection plans 

(WHPPs). However, due to the limited jurisdictional and regulatory authority afforded most 

purveyors, coordination with other local, State, and Federal agencies is essential to the 

successful implementation of a WHPP. 

The DOH has developed regulations that require Group A water systems using 

groundwater sources to develop and implement the WHPP (WAC 246-290-135). The 

objective is to prevent releases of contaminants to groundwater in areas that contribute 

water to the public supply systems. 

The basic elements of a WHPP include:  

 Assessment of initial groundwater susceptibility for each water supply source. 

 Delineation of the wellhead protection area (WHPA) that directly contributes 

groundwater to each water supply well. 

 Inventory of land uses and identification of potential sources of contamination within 

each WHPA. 

 Documentation of notification to owner/operators of known or potential hazards.  

 Development of spill prevention plans and water contingency plans that minimize or 

eliminate the possibility of contamination to the groundwater supply and also 

development of options for maintaining water supply in the event the aquifer 

contributing to a source is contaminated. 

The State of Washington WHPP applies to the City’s wells. 
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6.8.1 Wellhead Protection Program 

Pacific Groundwater Group (PGG) initially delineated the City of Auburn wellhead protection 

areas in 1997, and later updated them in 2000. As part of this plan, Robinson, Noble, & 

Saltbush Inc. used the modeled capture zones to perform a hazard assessment within the 

wellhead protection area. A detailed Well Head Protection Report is included in Appendix K. 

6.8.2 Existing and Potential Contamination Hazard Identification 

The inventory of potential contamination sources within the WHPA was performed 

according to the DOH publication: “Inventory of Potential Contaminant Sources in 

Washington’s Wellhead Protection Areas (1993).” Parcel Insight (PI), an environmental 

database research company, reviewed 27 federal and state databases for any known or 

potential contaminant sites within a 4.5-mile radius of the center of the City of Auburn’s 

service area. The sites in this radial search were narrowed further by their location in 

relation to WHPAs. An evaluation of various land-use categories and activities was also 

performed. The results of the contamination source inventory include a list of potential and 

known environmental hazards in proximity to the Auburn water system. From this process, 

352 sites or categories of land-use activities were identified as known or potential hazards 

to the City’s wells. These were prioritized and ranked such that the WHP implementation 

process can address each site or land use in a systematic manner (Appendix K). Each site 

was ranked according to four factors which include proximity of potential hazard to the 

WHPA; type of contamination; straight-line distance from the wells to the potential hazard; 

and type of contaminated media, whether potential or actual. 

6.8.3 Protection Strategies and Implementation Tasks 

The completion of wellhead protection planning provides no safeguards unless effective 

management strategies are implemented to prevent potential contamination of groundwater 

sources. With the hazards identified, the WHPP provides 26 specific tasks for the City to 

undertake to complete the process of implementing this wellhead protection program. 

These tasks include placing proper signage throughout the WHPA, education of the public, 

proper zoning within the WHPA, annual review of environmental databases, and the 

cooperation between the City and appropriate enforcement and emergency response 

agencies. These tasks are presented in a general order of importance and are expected to 

require implementation by City staff.  

The strategic goals and implementation tasks provided in the WHP plan are typically work 

that is completed by internal City staff as a part of their on-going education/awareness 

efforts directed at their customer base. However, it is not uncommon that the full list of 

goals or tasks cannot be immediately adopted because there is insufficient staff time 

available.  

Therefore, the City’s first responsibility will be to prioritize its WHP goals and select which 

tasks to implement in order to achieve those goals. The City should pick the strategic goals 
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that are most important to its overall goal of groundwater protection. The City will then 

define which implementation tasks will be needed to meet the defined goals. In both cases, 

prioritization is done using the criteria of: time to complete, staff availability, cost, immediacy 

or importance, practicality to complete given the City’s current resources, or the necessary 

order of completion (some goals or tasks will logically precede others).  





























APPENDIX D 
 

CONSTRUCTION STANDARDS 
  



City of Algona 1 

Water System Construction Standards December 2013 

CITY OF ALGONA 

WATER SYSTEM CONSTRUCTION STANDARDS 
 

1. GENERAL 
 

The standards established by this chapter are intended to represent the minimum 

standards for the design and construction of water system facilities.  Greater or 

lesser requirements may be mandated by the City due to localized conditions.  

Extensions, connections or modifications to the existing system shall be in 

compliance with the State Department of Health.   

 

Off-site improvements to the existing system may be warranted based on (1) the 

condition and capacity of the existing water system and (2) impacts caused by the 

proposed development.  These off-site improvements (in addition to “on-site 

improvements) shall be completed as determined by the City Engineer to mitigate 

impacts caused by the development. 

 

The following minimum design, manufacturing and construction standards shall 

apply:  

 

(a) American Water Works Association Standards. 

(b) Water System Design Manual, Washington Department of Health (2009). 

(c) Design criteria of federal agencies including the Federal Housing 

Administration, Department of Housing and Urban Development, the 

Federal Highway Administration, Department of Transportation and the 

Environmental Protection Agency. 

(d) The WSDOT/APWA Standard Plans for Road and Bridge Construction, to 

be referred to as the “Standard Plans or Standard Details,” current edition 

as amended. 

(e) NSF/ANSI 61 

 

2. GENERAL REQUIREMENTS 

 

A. Prior to construction, the Contractor shall notify the City for a 

preconstruction meeting. 

 

B. Prior to any work being performed, the Contractor shall contact the Public 

Works Supervisor or City Engineer to set forth his proposed work 

schedule. 

 

C. Work shall be performed only by contractors experienced in laying public 

water mains. 
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D. Contractor shall obtain approval of materials to be used from City’s Public 

Works Supervisor and/or City Engineer prior to ordering of materials. 

 

E. Water mains shall be laid only in dedicated, or to be dedicated, streets, 

rights-of-ways or easements shown on preliminary plats or which have 

been granted to the City.   

 

F. The location of the water mains, valves, hydrants, and principal fittings 

including modifications shall be staked by the Developer.  No deviation 

shall be made from the required line or grade.  The Contractor shall verify 

and protect all underground and surface utilities encountered during the 

progress of this work. 

 

G. All water services shall end within road right-of-way or easements. 

 

H. All meters shall be installed by the City, and the Developer shall pay the 

current meter installation charge. 

 

I. One sample station is required for development in size of 1 to 10 lots.  

One additional station is required for each additional 50 lots or portions 

thereof. 

 

J. All new buildings and residences shall include in their water service a 

suitable pressure reducing valve to protect the plumbing from excessive 

pressures, unless waived in writing by the City. 
 

K. All new construction shall comply with the current Cross-Connection 

Control requirements. 
 

L. Cut in connections shall not be made on Fridays, holidays or weekends.  

All tapping sleeves and tapping valves shall be pressure tested prior to 

making connection to existing mains. 

 

M. Contractor shall notify the Public Works Supervisor and obtain approval 

from him prior to any water shut-off or turn-on, affecting the water system, 

a minimum of 48 hours in advance. 

 

N. Except as otherwise noted herein, all work shall be accomplished as 

recommended in applicable American Water Works Association 

(AWWA) Standards, and according to the recommendations of the 

manufacturer of the material or equipment concerned. 
 

O. The pipe and fittings shall be inspected for defects before installation.  All 

lumps, blisters and excess coal tar coating shall be removed from the bell 

and spigot end of each pipe, and the outside of the spigot and the inside of 



Gray & Osborne, Inc., Consulting Engineers 

City of Algona 3 

Water System Construction Standards December 2013 

the bell shall be wire-brushed and wiped clean and dry, and free from oil 

and grease before the pipe is laid. 

 

P. Every precaution shall be taken to prevent foreign material from entering 

the pipe while it is being placed in the line.  After placing a length of pipe 

in the trench, the spigot end shall be centered in the bell and pipe forced 

home and brought to correct line and grade.  The pipe shall be secured in 

place with select backfill tamped under it.  Precaution shall be taken to 

prevent dirt from entering the joint space.  At times when pipe laying is 

not in progress, the open ends of pipe shall be closed by a water-tight plug.  

If water is in the trench when work resumes, the seal shall remain in place 

until the trench is pumped completely dry.  No pipe shall be laid in water 

or when trench conditions are unsuitable. 
 

Q. The cutting of pipe for inserting fittings or closure pieces shall be done in 

a neat and workmanlike manner, without damage to the pipe or cement 

lining, and so as to leave a smooth end at right angles to the axis of the 

pipe.  When pipe lengths are cut, the outer edge shall be beveled to prevent 

damage to the gasket during jointing of pipes. 
 

R. Pipe shall be laid with bell ends facing in the direction of the laying, 

unless directed otherwise by the City.  Wherever it is necessary to deflect 

pipe from a straight line, the amount of deflection allowed shall not exceed 

pipe manufacturer's recommendations. 

 

S. For connection of mechanical joints, the socket, plain end of each pipe and 

gasket shall be cleaned of dirt before jointing, and shall be jointed 

according to manufacturer’s directions.  Bolts shall be tightened alternately 

at top, bottom and sides, so pressure on gasket is even. 

 

T. For connection of push-on joints, the jointing shall be done according to 

manufacturer’s recommendations, with special care used in cleaning 

gasket seat to prevent any dirt or sand from getting between the gasket and 

pipe.  Lubricant to be used on the gasket shall be non-toxic and free from 

contamination.  When a pipe length is cut, the outer edge of the cut shall 

be beveled with a file to prevent injury to the gasket during jointing. 

 

U. Valves, fittings, plugs and caps shall be set and jointed to pipe in the 

manner as required.  All dead ends on new mains shall be closed with dead 

end M.J. caps. 

 

V. Fittings shall be “blocked” with poured-in-place concrete, with a firm 

minimum bearing against an undisturbed earth wall.  Timber blocking will 

not be permitted.  Thrust blocks shall be poured as soon as possible after 
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setting the fittings in place to allow the concrete to “set” before applying 

the pressure test.  The concrete thrust blocks shall be in place before 

beginning the pressure test.  Anchor blocks shall be allowed to set 

sufficiently to develop the necessary bond strength between the reinforcing 

rods and the concrete anchor before beginning the pressure test. 

 

W. Meter services and meter boxes shall be set to final grade and all 

adjustments shall be made prior to final pressure testing of the system.  

Service inlet shall be centered at inlet end of box and faced toward outlet 

end of box parallel with long sides. 

 

X. Road restoration shall be per City design and construction standards.  

Developer and Contractor shall become familiar with all City conditions of 

required permits, and shall adhere to all conditions and requirements. 

 

Y. Prior to final inspection, all pipelines shall be pressure tested and 

disinfected. 

 

Z. Final bacteriological and pressure testing of the water main shall only be 

accomplished after, at a minimum, the first lift of asphalt is placed. 

 

AA. The Developer shall be required, upon completion of the work and prior to 

acceptance by the City, to furnish the City with a written guarantee 

covering all material and workmanship for a period of two years after the 

date of final acceptance and he shall make all necessary repairs during that 

period at his own expense, if such repairs are necessitated as the result of 

furnishing poor materials and/or workmanship.  The Developer shall 

obtain warranties from the contractors, subcontractors and suppliers of 

material or equipment where such warranties are required and shall deliver 

copies to the City upon completion of the work. 

 

3. DESIGN STANDARDS 

 

The design of water system improvements shall depend on their type and local site 

conditions.  The design elements of water system improvements shall conform to 

City Standards as set forth herein. 

 

A. Detailed plans shall be submitted for the City’s review which provide the 

locations, size, and type of the proposed water system and points of 

connection.   

 

B. Project plans shall have a horizontal scale of not more than 50 feet to the 

inch.  Plans shall show: 
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1. Locations of streets, right-of-ways, existing utilities and water 

system facilities. 

 

2. Ground surface, pipe type and size, and water valves and hydrants 

stationing. 

 

3. All known existing structures, both above and below ground, 

which might interfere with the proposed construction, particularly 

sewer lines, gas mains, storm drains, overhead and underground 

power lines, and telephone lines and television cables. 
 

 4. All utility easements, and applicable County recording number(s). 
 

C. Computations and other data used for design of the water system shall be 

submitted to the City for approval. 

 

D. The water system facilities shall be designed and constructed in 

conformance with the Current version of the Standard Specifications for 

Road, Bridge, & Municipal Construction and current amendments thereto, 

State of Washington Department of Transportation, revised as to form to 

make reference to Local Governments and as modified by the City's 

requirements and standards. 

 

E. All water main distribution pipeline construction shall have a minimum 

36" cover from finished grade and 42-inch cover over transmission mains.  

Mains shall generally be located parallel to and 6 feet northerly or easterly 

of street centerline.  Water mains shall be extended to the far property 

line(s) of the property being served.  Off-site extensions may be required 

to hydraulically loop existing and new systems.  Oversizing of water mains 

may be required to be installed per City’s current Water System Plan. 

 

F. Fire hydrants are generally required approximately every 600 feet in 

residential areas, and every 300 feet in commercial areas.  However, fire 

hydrants shall be furnished and installed at all locations as specifically 

mandated by the local fire marshal and/or per the International Building 

Code and the International Residential Code. 

 

G. Fire hydrants on dead end streets and roads shall be located within 

approximately 300 feet from the frontage center of the farthest lot.  

Distances required herein shall be measured linearly along street or road. 

 

H. Valves shall be installed at not more than 1,000-foot spacing.  Valves shall 

be installed on all legs of all tees and crossed except fire hydrant tees. 
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I. Pipes connecting hydrants to mains shall be at least 6 inch in diameter and 

be less than 50 feet in length. 

 

J. Dead end lines are not permitted except where the Developer can 

demonstrate to the City’s satisfaction that it would be impractical to 

extend the line at a future date.  Water mains on platted cul-de-sacs shall 

extend to the plat line beyond the cul-de-sac to neighboring property for a 

convenient future connection, and extended off-site to create a hydraulic 

loop, or, as minimum, have a 4-inch blow off assembly installed at the 

termination point. 
 

K. Bends shall be included in the design as needed to maintain proper depth 

and spacing from other utilities.  Bends shall be utilized so as not to 

exceed allowable deflection at pipe joints in accordance with pipe 

manufacturer’s recommendations. 

 

L. Provide thrust blocking and/or restrained joints at all fittings and bends in 

accordance with the City standards and conditions. 

 

M. Provide anchor blocking at all up-thrust vertical bends in accordance with 

City standards.   

 

N. Minimum size service lines between the water main and the water meter 

shall be 3/4 inch unless otherwise specified.  All service lines shall be the 

minimum size specified by the Uniform Plumbing Code in accordance 

with fixture units.  Single service connections are required unless a double 

service is specifically approved by the City. 

 

4. MATERIALS 

 

Materials and installation shall conform with requirements that have been 

established by the industry in its technical publications, such as ASTM, AWWA, 

WPCF, NSF/ANSI and APWA standards.   

 

A. Water Mains & Fittings: 

1. All materials shall be new and undamaged. 
 

2. Unless otherwise approved or required by the City Engineer, the 

water main shall be ductile iron pipe class as shown below.  The 

minimum nominal size for water mains shall be 8 inches, unless 

otherwise approved/required by City Engineer. 
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Class Pipe Diameter  
 
Class 52 ...................... 4" through 14"  
16" and larger .................. Class 50 
 

EXCEPTION:  6-inch hydrant spools and pipelines located beneath 

rock or retaining walls shall be Class 53. 
 

3. All fittings shall be cement-lined ductile iron. 

 

4. The ductile iron pipe shall conform to ANSI/AWWA 

C151/A21.51-91 Standards, and current amendments thereto, 

except the ductile iron pipe shall be thickness Class 52 for 4-inch 

through 14-inch-diameter pipe (except for 6-inch hydrant spools 

which shall be Cl. 53) and Class 50 for 16" and larger.  Grade of 

iron shall be a minimum of 60-42-10.  The pipe shall be cement 

lined to a minimum thickness of 1/16", and the exterior shall be 

coated with an asphaltic coating.  Each length shall be plainly 

marked with the manufacturer’s identification, year case, thickness, 

class of pipe and weight.   

 

5. Joints shall be mechanical joint or push-on type, employing a 

single gasket, such as “Tyton,” except where otherwise calling for 

flanged ends.  Bolts furnished for mechanical joint pipe and fittings 

shall be high strength ductile iron, with a minimum tensile strength 

of 50,000 psi. 

 

6. Restrained joint pipe, where shown on the Plans shall be push-on 

joint pipe with “Fast Tight” gaskets as furnished by U.S. Pipe or 

equal for 12-inch diameter and smaller pipe and “TR FLEX” as 

furnished by U.S. Pipe or equal for 16-inch and 24-inch-diameter 

pipes.  The restrained joint pipe shall meet all other requirements 

of the non-restrained pipe. 

 

7. All pipe shall be jointed by the manufacturer’s standard coupling, 

be all of one manufacturer, be carefully installed in complete 

compliance with the manufacturer’s recommendations. 

 

8. Joints shall be “made up” in accordance with the manufacturer’s 

recommendations.  Standard joint materials, including rubber ring 

gaskets, shall be furnished with the pipe.  Material shall be suitable 

for the specified pipe size and pressures. 

 

9. All fittings shall be short-bodied, ductile iron complying with 

applicable ANSI/AWWA C110 or C153 Standards for 350 psi 
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pressure rating for mechanical joint fittings and 250 psi pressure 

rating for flanged fittings.  All fittings shall be cement lined and 

either mechanical joint or flanged, as indicated on the Plans. 

 

10. Fittings in areas shown on the Plans for restrained joints shall be 

mechanical joint fittings with a mechanical joint restraint device.  

The mechanical joint restraint device shall have a working pressure 

of at least 250 psi with a minimum safety factor of 2:1 and shall be 

EBAA Iron, Inc., MEGALUG, Star Pipe Products, or approved 

equal. 

 

11. All couplings shall be ductile iron mechanical joint sleeves. 

 

12. All of the new piping, valves and blocking shall have been 

installed, disinfected and tested up to the point of cutting into 

existing lines before the crossover is made.  The crossover to the 

existing system shall be in full readiness, including the cut and 

sized specials.  Forty-eight-hour notice shall be given the City in 

advance of the planned “cut-ins.”  All sleeves shall be ductile iron. 

 

B. Valves: 

 

All valves 14 inch and larger shall generally be furnished and installed as 

butterfly valves.  All valves 12 inch and smaller shall generally be 

furnished and installed as resilient seat gate valves. 

 

1. Resilient-Seated Gate Valves 

 

The gate valves shall be ductile iron body valves, iron disk 

completely encapsulated with polyurethane rubber and bronze, 

non-rising stem with “O” ring seals conforming to AWWA C509 

or C515.  The valves shall open counter-clockwise and be 

furnished with 2-inch square operating nuts except valves in vaults 

shall be furnished with handwheels.  All surfaces, interior and 

exterior shall be fusion bonded epoxy coated, acceptable for 

potable water. 

 

For applications with working pressure above 175 psi, a valve 

rated as 250 psi or higher shall be used. 

 

Gate valves shall be Mueller A-2360 Series , or approved equal. 
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2. Butterfly Valves 
 

Butterfly valves shall be ductile iron body of the tight closing 

rubber seat type with rubber seat either bonded to the body or 

mechanically retained in the body with no fasteners or retaining 

hardware in the flowstream.  The valves shall meet the full 

requirements of AWWA C504, Class 150B except the valves shall 

be able to withstand 200 psi differential pressure without leakage.  

The valves may have rubber seats mechanically affixed to the valve 

vane.  Where threaded fasteners are used, the fasteners shall be 

retained with a locking wire or equivalent provision to prevent 

loosening.  Rubber seats attached to the valve vane shall be 

equipped with stainless steel seat ring integral with the body, and 

the body internal surfaces shall be epoxy coated to prevent 

tuberculations buildup, which might damage the disc-mounted 

rubber seat. 

 

No metal-to-metal sealing surfaces shall be permitted.  The valves 

shall be bubble-tight at rated pressures with flow in either 

direction, and shall be satisfactory for applications involving valve  

 

operations after long periods of inactivity.  Valve discs shall rotate 

90 degrees from the full open position to the tight shut position.  

 

Butterfly valves shall be Henry Pratt Company “Groundhog,” or 

Mueller “Lineseal III.” 

  

3. Tapping Sleeves & Tapping Valves 
 

The tapping sleeves shall be rated for a working pressure of 250 psi 

minimum and furnished complete with joint accessories.  Tapping 

sleeves shall be constructed in two sections for ease of installation 

and shall be assembled around the main without interrupting 

service. 

 

Mechanical joint style sleeves shall be ductile iron and comply 

with AWWA C110.  Mechanical joint sleeves shall be cast by 

Clow, Dresser, Mueller, Tyler, U.S. Pipe or approved equal. 

 

Tapping valves shall be provided with a standard mechanical joint 

outlet for use with ductile iron pipe and shall have oversized seat 

rings to permit entry of the tapping machine cutters.  In all other 

respects, the tapping valves shall conform to the resilient seat gate 

valves herein specified with regards to operation and materials.   
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The tapping sleeve and valve shall be tested to 100 psi (air) prior to 

tapping the main. 

 

The installation contractor for the tapping sleeves and valves shall 

be approved by the City. 

 

The valves shall be set with stems vertical.  The axis of the valve 

box shall be common with the axis projected off the valve stem.  

The tops of the adjustable valve boxes shall be set to the existing 

or established grade, whichever is applicable. 

 

All valves with operating nuts located more than 4'-0" below 

finished grade shall be equipped with extension stems to bring the 

operating nut to within 18 inches of the finished grade. 

 

At the top of the extension stem, there shall be a 2-inch standard 

operating nut, complete with a centering flange that closely fits the 

5-inch pipe encasement of the extension stem.  The valve box shall 

be set in a telescoping fashion around the 5-inch pipe cut to the 

correct length to allow future adjustment up or down. 

 

Each valve shall be provided with an adjustable two-piece cast iron 

valve box of 5-inches minimum inside diameter.  Valve boxes 

shall have a top section with an 18-inch minimum length.  The 

valve boxes and covers shall be Olympic Foundry No. 940 or 

equal.  

 

Valves located in easements or outside of paved areas shall have 

concrete collars with a minimum size of 2'-0" diameter by 4-inches 

thick. 

 

4. Valve Markers 

 

Provide a blue Carsonite valve marker post for each valve outside 

of asphalt. 

 

Markers shall be placed at the edge of the right-of-way opposite the 

valve and set so as to leave 2'-0" of the post exposed above grade.  

The distance in feet and inches to the valve shall be clearly 

stenciled on the side facing the valve in black numerals 2-inches in 

height. 
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5. Pressure Reducing and Relief Valves 
 

When street main pressure exceeds 80 psi, an approved pressure 

reducing valve with an approved pressure relief device shall be 

installed in the water service pipe near its entrance to the building 

to reduce the pressure to 80 psi or lower.  Pressure at any fixture 

shall be limited to no more than 80 psi under no-flow conditions. 

 

C. Fire Hydrants: 

 

All fire hydrants shall be approved by the National Board of Fire 

Underwriters and conform to AWWA Specification C502, break-away 

type, in which the valve will remain closed if the barrel is broken.  The 

hydrant barrel shall have a diameter of not less than 8-1/2 inches, and the 

valve diameter shall be not less than 5-1/4 inches. Each hydrant shall be 

equipped with two 2-1/2-inch hose ports (National Standard Thread), and 

one 4-1/2-inch pumper connection (National Standard Thread), with 

permanent Storz hydrant adaptor and Storz blind cap.  Each hydrant shall 

be equipped with a suitable positive acting drain valve and 1-1/4-inch 

pentagonal operating nut (counter-clockwise opening).  The fire hydrants 

shall be Waterous Pacer, M&H 929, or City approved equal.  A blue 

pavement marker shall be furnished and installed in the pavement in front 

of each hydrant. 

 

The holding spools between the gate valve and fire hydrant shall be made 

from 6-inch Class 53 ductile iron pipe, 0.34-inch wall thickness.  The 

hydrant and gate valve shall be anchored in place using holding spools and 

mechanical joint restraint device.  Holding spools with length in excess of 

17 feet shall be supplied with an M. J. sleeve and mechanical joint 

restraint device. 

 

The fire hydrants shall be painted per local fire marshal requirements with 

two coats of Preservative Brand caterpillar or international yellow paint.  

After installation, they shall be wire brushed and field painted with two 

additional coats of similar yellow enamel paint.  Distance to the hydrant 

valve shall be clearly stenciled in black numerals 2 inches in height on the 

fire hydrant below the pumper port. 

 

Between the time that the fire hydrant is installed and the completed 

facility is placed in operation, the fire hydrant shall at all times be wrapped 

in burlap, or covered in some other suitable manner to clearly indicate that 

the fire hydrant is not in service. 
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D. Blow-offs & Air Relief Assemblies: 
 

Two-inch or 4-inch blowoff assemblies shall be installed at the terminus of 

all dead end water mains.  Blowoffs utilized by the Contractor for flushing 

the water main shall be sufficient size to obtain 2.5 feet per second 

velocity in the main.  Temporary blow-offs shall be removed and replaced 

with a suitably sized watertight brass plug. 

 

Two-inch air and vacuum release valves shall be installed at principal high 

points in the system.  See detail. 

 

The installation of these items shall include connection piping, gate valve, 

valve box, and all accessories.  Valve markers shall be optional with City. 

 

E. Residential water service pipe shall be ¾-inch high plastic “Poly” pipe (no 

joints beneath pavement areas), meeting or exceed ASTM D2239, SDR-7 

as manufactured by Driscopipe (CL 200), or City approved equal.   

 

5. WATER PIPE TESTING & DISINFECTING 

 

All pipelines shall be tested and disinfected prior to acceptance of work.  The City 

will flush the waterline at the Developer’s expense.  All pumps, gauges, plugs, 

saddles, corporation stops, miscellaneous hose and piping, and measuring 

equipment necessary for performing the test shall be furnished, installed and 

operated by the Contractor.  Feed for the pump shall be from a barrel or other 

container within the actual amount of “makeup” water, so that it can be measured 

periodically during the test period. 

 

The pipeline shall be backfilled sufficiently to prevent movement of the pipe 

under pressure.  All thrust blocks shall be in place and time allowed for the 

concrete to cure before testing. Where permanent blocking is not required, the 

Contractor shall furnish and install temporary blocking. 

 

As soon as pipe is secured against movement under pressure, it may be filled with 

water.  Satisfactory performance of all valves shall be checked while the line is 

filling.   

 

Contractor shall preflush all water mains after water has remained in the main for 

24 hours and before pressure testing the main. 

 

After the pipe is filled and all air expelled, it shall be pumped to a test pressure of 

250 psi, and this pressure shall be maintained for a period of not less than 

30 minutes to insure the integrity of the thrust and anchor blocks.  The 

contractor/developer is cautioned regarding pressure limitations on butterfly 
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valves.  All tests shall be made with the hydrant auxiliary gate valves open and 

pressure against the hydrant valve.  Hydrostatic tests shall be performed on every 

complete section of water main between two valves, and each valve shall 

withstand the same test pressure as the pipe with no pressure active in the section 

of pipe beyond the closed valve. 

 

In addition to the hydrostatic pressure test, a leakage test shall be conducted on the 

pipeline.  The leakage test shall be conducted at 150 psi for a period of not less 

than 1 hour.  The quantity of water lost from the main shall not exceed the number 

of gallons per hour determined by the formula: 

 

L = S*D*(√P)  
266,400 

 
in which 

 
L = Allowable leakage, gallons/hour 
S = Gross length of pipe tested (feet) 
D = Nominal diameter of the pipe (inches) 
P = Average test pressure during the leakage test (psi) 

 

Defective materials or workmanship, discovered as a result of the tests, shall be 

replaced by the Contractor at the Contractor’s expense.  Whenever it is necessary 

to replace defective material or correct the workmanship, the tests shall be rerun at 

the Contractor’s expense until a satisfactory test is obtained. 

 

As sections of pipe are constructed and before pipelines are placed in service, they 

shall be sterilized in conformance with the requirements of the State of 

Washington Department of Health Services. 

 

The Contractor shall be responsible for flushing all water mains prior to water 

samples being acquired.  The water mains shall be flushed at a rate to provide a 

minimum 2.5 feet per second velocity in the main.   

 

In all disinfection processes, the Contractor shall take particular care in flushing 

and wasting the chlorinated water from the mains to assure that the flushed and 

chlorinated water does no physical or environmental damage to property, streams, 

storm sewers or any waterways.  The Contractor shall chemically or otherwise 

treat the chlorinated water to prevent damage to the affected environment, 

particularly aquatic and fish life of receiving streams. 

 

Chlorine shall be applied in one of the following manners, listed in order of 

preference, to secure a concentration in the pipe of at least 50 ppm. 
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1. Injection of chlorine-water mixture from chlorinating apparatus through 

corporation cock at beginning of section after pipe has been filled, and 

with water exhausting at end of section at a rate controlled to produce the 

desired chlorine concentration; 
 

2. Injection similarly of a hypochlorite solution; 
 

3. Other City preapproved method(s) selected by Developer/Contractor. 
 

After the desired chlorine concentration has been obtained throughout the section 

of line, the water in the line shall be left standing for a period of 24 hours.  

Following this, the line shall be thoroughly flushed and a water sample collected.  

The line shall not be placed in service until a satisfactory bacteriological report 

has been received. 
 

City forces only will be allowed to operate existing and new tie-in valves.  The 

Contractor’s forces are expressly forbidden to operate any valve on any section of 

line, which has been accepted by the City. 
 

6. BACKFLOW PREVENTION 

 

All water systems connected to the public water system shall have backflow 

prevention as required by WAC 246-290-490. 

 

All services other than single family residential shall be provided with 

Washington State-approved backflow prevention located immediately behind and 

on the property side of the water service box.  Irrigation, residential single-family 

fire meters, duplex, and multi-family residential connections shall require double 

check valve assemblies (DCVA).  All other connections shall require reduced 

pressure backflow assemblies (RPBA).  Commercial fire sprinkler system, if 

unmetered shall require reduced pressure detector assemblies (RPDA). 

 

All irrigation using chemical feed, or water features, including decorative ponds, 

pools and fountains requiring make-up water shall be protected from backflow 

into the public water supply by a minimum of an approved air-gap to be located 

at the fill point of the pond or water feature.  This “air-gap” shall be inspected by 

the City prior to filling.  In all instances, the water supply used for filling purposes 

shall be protected by a double check valve assembly (DCVA) installed behind the 

meter for new construction or retrofitted as close as practical on modified systems. 

 

7. SERVICE CONNECTIONS 

 

Individual services to each property shall be installed and connected to the new 

water mains.  New services from existing mains will be installed by the City.  The 

Developer shall be responsible for permitting, traffic control, excavation to expose 
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main, shoring to protect City employees, backfilling trench, and completion of all 

restoration. 

 

Upon completion of the installation of the water main (before testing and 

disinfection) services shall be installed by connecting to the water main and 

extending the service line to the property line as shown on the Standard Details or 

approved equal.  Larger service lines shall be of the type and style as designated in 

the Standard Details and shown on the Plans. 

 

Corporation stops and the single meter shut-off valves shall be Mueller, Ford, or 

A.Y. McDonald with the type and style noted on the Standard Details or approved 

equal.  Included as a part of the service connection shall be the furnishing and 

installation of the meter box complete with lid, set flush with the proposed 

finished grade of the lot in the designated location near the property line, all as 

shown on the Standard Details.  The angle type of shut-off valve and angle type 

dual check valve shall be set inside the meter box in a proper position for 

installation of a future meter by the City. 

 

Service lines between the main and the property line shall be placed at a trench 

depth sufficient to maintain a 3'-0" cover over the top of the service line for its full 

length, taking into consideration the final finished grade of the proposed street and 

the final finished grade of any storm ditches. 

 

Upon completion of each service line as indicated herein, the Developer shall 

flush the service line to remove the debris that may interfere with the future meter 

installation, and further verify that the service line has full pressure and flow to 

the meter box. 

 

1-1/2-inch and Larger Meters 

 

If extensions require water meters 1-1/2 inches or larger, then such entire meter 

installation, including valves, piping, vaults or meter boxes, drain lines and meters 

shall be furnished and installed by the Developer conforming to City standards.  

Activation of meter is subject to conformance with City requirements and 

payment of connection fees. 
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Algona Water Utility - 2012 Water Quality Report 
 

Este reporte examina la calidad del agua de la ciudad.  En resumen, el agua de la ciudad es segura. 
 

The Algona Water Utility is providing you with our 2012 Water Quality Report.  This report is a summary of 
information about drinking water quality.  Included are details about where Algona water comes from, what it 
contains, and how it compares to standards set by Environmental Protection Agency. 

Since 1996 the City of Algona has purchased its water from the City of Auburn.  Auburn’s water comes from a 
combination of deep wells and springs.  Coal Creek Springs, Auburn’s largest and second oldest supply 
source, developed for water supply in 1925.  The springs are located south of the White River and are 
surrounded by a 220-acre resource protection area.   West Hill Springs, Auburn’s oldest supply, is located in 
the West Hill of Auburn and was purchased by the City in 1907.  Although West Hill Springs is one of the 
smallest sources, it remains an important economical source of supply, which does not require pumping for 
use by customers.  Auburn has sufficient supply sources to meet Algona’s demands, even if any one well or 
spring is out of service for maintenance or repair.  Currently the only treatment provided to the water supply is 
chlorination.  Chlorine is added to the water supply to minimize the potential for any microbial growth within the 
water supply system. 
 

Required Health Information From The EPA 

Health Issues 
Some people may be more vulnerable to contaminants in drinking water than the general population 
(contaminants are something in drinking water other than water).  Immune-compromised persons such as 
persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with 
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from 
infections.  These people should seek advice about drinking water from their health care providers. 
Environmental Protection Agency (EPA)/Centers for Disease Control (CDC) guidelines on appropriate means 
to lessen the risk of infection by Cryptosporidium and other microbial contaminants are available from the 
EPA's Safe Water Drinking Hotline (800-426-4791). 
 

Contaminants and Regulations 
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some 
contaminants. The presence of contaminants does not mean the water poses a health risk.  More information 
about contaminants and potential health effects can be obtained by calling the EPA Safe Drinking Water 
Hotline (800-426-4791). 

The sources of drinking water for both tap water and bottled water include rivers, lakes, streams, ponds, 
reservoirs, springs, and wells.  As water travels over the surface of the land or through the ground, it dissolves 
minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of 
animal or from human activity.  Microbial contaminants, such as viruses and bacteria, may come from septic 
systems, livestock, and wildlife.  Inorganic contaminants, such as salts and metals, can be naturally occurring 
or result from urban stormwater runoff, septic systems, or fertilizer use.  Pesticides and herbicides may come 
from a variety of sources such as agriculture, urban stormwater runoff, and residential uses.  Organic chemical 
contaminants, including synthetic and volatile organic chemicals, are by-products of industrial processes and 
petroleum production, and can also come from gas stations, urban stormwater runoff, and septic systems.  
Radioactive contaminants can be naturally occurring or be the result of oil and gas production and mining 
activities.   

 

In order to ensure that tap water is safe to drink, EPA prescribes regulations that limit the amount of certain 

contaminants in water provided by public water systems.  Food and Drug Administration regulations set limits 

for contaminants in bottled water that are intended to provide similar protection for public health. 

Conserving Our Valuable Water Resource 
In cooperation with all the other water utilities in the region, we encourage our customers to use water wisely. 
 

 



Cross Connection Control Program - Protecting Our Water System From Contamination 
 
A cross connection is a connection between water pipes and a source of contamination.  Examples of cross 
connections include hose ends submerged in pools, hot tubs or buckets, irrigation systems and most hose-end 
spray applicators.  Although the conditions are rare cross connections can be dangerous because they provide 
opportunities for contaminated fluids to be pulled back into the water system.  To protect our water supply, avoid 
using hose-end sprayers, maintain an air gap by keeping the hose end above the water surface when filling 
containers, and install a backflow assembly on irrigation systems.  Backflow assemblies require a plumbing 
permit, must be inspected by a cross connection specialist, and must be tested by a certified tester when 
installed, and yearly thereafter.  For more information or a list of certified testers, call the Public Works at 253-
833-2741. 

Water Quality Data Table 
 

The table below lists all of the drinking water contaminants that were detected during 2012 (unless otherwise 
noted).  The presence of contaminants in the water does not necessarily indicate that the water poses a health 
risk 
 
Important Drinking Water Definitions: 

MCLG:  Maximum Contaminant Level Goal:  The level of a contaminant in drinking water below which there is no known or expected 
risk to health. MCLGs allow for a margin of safety. 
MCL:  Maximum Contaminant Level:  The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to the 
MCLGs as feasible using the best available treatment technology. 
AL:  Action Level:  The concentration of a contaminant which, when exceeded, triggers treatment or other requirements which a water 
system must follow. 
 

Parameter Standards Sample Results Additional Information 

 MCLG MCL Valley 
Wells and 
Springs 

  Typical Source/Comments 

Inorganics Testing 

Arsenic (ppb) None 10 ND –2 
 

  Erosion of natural deposits; run off from orchards; run off from glass and 
electronics production wastes. 

Nitrate (ppm) 10 10 ND-3.4   Natural deposits, fertilizer, septic tanks. 

Lead**      

Volatile Organics Test Results 

Haloacetic Acids (ppb) NA 60 ND – 10.7   By-product of drinking water disinfection. 

Total Trihalomethanes 

(ppb) 

NA 80 ND- 16.3   By-product of drinking water disinfection. 

Unregulated Contaminant and Chlorine Residual Test Results 

Sulfate (ppm) None 250 6 – 15   Naturally present in the environment.  

Chlorine Residual 

(ppm) 

4.0 

(MRDL) 

4 

(MRDLG) 

ND-0.10-
1.44 

 Average 
0.71 

  Measure of disinfectant added to water. 

Units Description: 

ND: Not detected 

ppm: parts per million, or milligrams per liter (mg/l) 

ppb: parts per billion, or micrograms per liter (µg/l) 

NA: Not applicable 

 

 
MFL: million fibers per liter, used to measure asbestos concentration 

% Positive samples / month: Percent of samples taken monthly that were 

positive

Table Notes: 

* Copper.  The water from Auburn’s sources does not contain measurable levels of copper.  However, copper can leach into the water from plumbing 
systems.  In 2002 Auburn completed construction of two corrosion control facilities to adjust the pH of Auburn’s water and minimize leaching of copper 
from our customer’s plumbing.  Monitoring in 2012 indicated that Auburn’s water was in compliance with State and Federal regulations. 
**Lead. The water from Auburn does not contain measurable levels of lead.  However, lead can leach into the water from plumbing systems. Algona’s testing 

showed that the 90th percentile was .40. One samples in ten exceeded the action level. This means the city will need to continue to do monitoring and testing.  

 

For additional information contact Jimmy Griess, Public Works Supervisor at 253-833-2741.   



CITY OF ALGONA 
COLIFORM MONITORING PLAN 

 
 
 

 
 
 
 
A. System Information 

Water System Name 

City of Algona 

County 

King 

System I.D. Number 

01450V 

Sources: Auburn Wells, Tacoma Intertie with Auburn 

Treatment: Chlorination, pH adjustment.  Treatment by Auburn 
and Tacoma.  

Storage: Provided by Auburn 

Population  3000 

Number of Routine Samples Required 
Monthly by Regulation: 3 

Number of Sample Sites Needed to Represent the 
Distribution System: 12 

 

B. Routine and Repeat Sample Locations 

Location/Address for  

Routine Sample Sites 

Location/Address for 

Repeat Sample Sites 

X1.    405 4th Avenue South  1-1. Same 

   1-2. 401 4th Avenue South 

   1-3. 415 4th Avenue South 

    

X2.    112 3rd Avenue South  2-1. Same 

   2-2. 104 3rd Avenue South 

   2-3. 116 3rd Avenue South 

    

X3.    402 Warde Street  3-1. Same 

   3-2. 407 Warde Street 

   3-3. 415 Warde Street 

    

 

In the event of the detection of coliform, WDOH & Auburn must be notified 

as soon as possible and in not less than 24-hours. 

 

Main Numbers      After Hours  

WDOH 253-395-6750     WDOH 877-481-4901 

Auburn 253-931-3048     Auburn  253-931-3048 



B. - Continued 

Location/Address for  

Routine Sample Sites 

Location/Address for 

Repeat Sample Sites 

X4.    113 1st Avenue   1-1. Same 

   1-2. 111 1st Avenue  

   1-3. 115 1st Avenue  

    

X5.    121 3rd Avenue North  2-1. Same 

   2-2. 150 3rd Avenue North 

   2-3. 201 3rd Avenue North 

    

X6.    229 5th Avenue North  3-1. Same 

   3-2. 296 5th Avenue North 

   3-3. 225 5th Avenue North 

    

X7.    313 8th Avenue North  3-1. Same 

   3-2. 309 8th Avenue North 

   3-3. 315 8th Avenue North 

    

X8.    914 Celery Street  3-1. Same 

   3-2. 1032 Celery Street 

   3-3. 901 Celery Street 

    

 

 



B. Continued 

Location/Address for  

Routine Sample Sites 

Location/Address for 

Repeat Sample Sites 

X9.    315 2nd Avenue North  2-1. Same 

   2-2. 321 2nd  Avenue North 

   2-3. 309 2nd  Avenue North 

    

X10.    205  Stanley Court  3-1. Same 

   3-2. 201 Stanley Court 

   3-3. 209 Stanley Court 

    

X11.    36042 West Valley Highway   3-1. Same 

   3-2. 36102 West Valley Highway 

   3-3. 36031 West Valley Highway 

    

X12.    405 Seattle Boulevard South  3-1. Same 

   3-2. 329 Seattle Boulevard South 

   3-3. 407 Seattle Boulevard South 

    

 

Total Number of Monthly Samples – 3 

 

If a routine sample is total coliform positive, the City will collect repeat samples as 

shown, three samples within 24 hours.  One sample will be from the location that 

tested positive, one within 5 services downstream and one from within five services 

upstream.  If one of the repeat samples is positive then an additional set of repeat 

samples must be collected.  This process will continue until no coliforms are 

detected. 



C. Routine Sample Rotation Schedule 

 Month  Routine Site(s)  Month  Routine Site(s) 

 January 7,8,9  July 1,2,3 

 February 10,11,12  August 4,5,6 

 March 1,2,3  September 7,8,9 

 April 4,5,6  October 10,11,12 

 May 7,8,9  November 1,2,3 

 June 10,11,12  December 4,5,6 

 

D. Month Following Unsatisfactory Samples 

Description of Sample Collection Locations 

for Month Following Unsatisfactory Samples 

If an unsatisfactory sample is collected then five routine samples will be collected the 
following month.  The site that the unsatisfactory sample was taken from the three 
prescribed repeat sample locations, and the closest downstream routine sample 
location.  

 

E. Sampling procedure 

Water samples for bacteriological analysis are collected the 1st Tuesday of every 
month from three designated sites.  All samples are collected from sampling 
stations. Prior to sampling the hose bibb is sprayed down with a 50/50 mix of 
water and 5% chlorine solution.  The hose bibb is turned on for about a minute 
while washing it. 
 
The chlorine residual concentration is recorded and then the water sample is 
collected into bottle prepared at the laboratory.  When finished the samples are 
put in the refrigerator at city hall for same day pick up by Water Management 
Laboratory.  
 

F. Notification 

If any routine sample is found to have coliform present, the City of Auburn as 

source provider to Algona, shall be notified as soon as possible and within no more 

than 24-hours.  WDOH shall also be notified as soon as possible and within no 

more than 24-hours. 

 



G. Preparation Information 

System Name 

City of Algona 

Date Plan Completed 

June 15, 2006 

Dates Modified 

December 18, 2013 

Name of Plan Preparer                              Position 

Jimmy Griess                                          Water Distribution Manager 

Daytime Phone # 

(253) 261-1580 

State Reviewer                                                          Date Last Review 
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Chapter 7 

WATER QUALITY 

7.1 INTRODUCTION 

The purpose of this chapter is to review current and upcoming regulations relevant to the 

City of Auburn (City) and to review the City’s Water Quality Monitoring Plan (WQMP). This 

chapter includes the following: 

 Review of current and upcoming regulations 

 Summary of the City’s water quality monitoring programs  

 Summary of recent water quality testing results 

 Review of the City’s WQMP  

 Recommendations 

7.2 WATER QUALITY REGULATIONS 

The Safe Drinking Water Act (SDWA) of 1974 established primary drinking water 

regulations designed to ensure the distribution of safe drinking water. These regulations 

were the first to be implemented at all public water systems in the U.S., covering both 

chemical and microbial contaminants. These regulations consisted of standards for 

18 parameters, referred to as the National Interim Primary Drinking Water Regulations. 

They remained in place for over 10 years with minor revisions, including a revised fluoride 

standard, addition of a total trihalomethanes standard, and interim regulations for 

radionuclides in potable water. 

In 1986, Congress passed widespread amendments to the SDWA, which significantly 

altered the rate at which the United States Environmental Protection Agency (USEPA) was 

to set drinking water standards. These amendments resulted in a three-fold increase in the 

number of contaminants regulated. Also at that time, the National Interim and revised 

Primary Drinking Water Regulations promulgated prior to 1986 were redefined as National 

Primary Drinking Water Regulations. 

The 1996 amendments to the SDWA greatly enhanced the existing law by recognizing 

source water protection, operator training, funding for water system improvements, and 

public information as important components of safe drinking water. Among others, the 

1996 amendments required the USEPA to develop rules to balance risks between microbial 

pathogens and disinfection by-products (DBP), named the Microbial/Disinfection By-

Product (M/DBP) Rules. Several rules emerged from this requirement, including the 

Stage 1 and Stage 2 Disinfectants and Disinfection By-Products Rules, and the Interim, 

Long Term 1 and Long Term 2 Enhanced Surface Water Treatment Rules. 
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The SDWA gives the USEPA authority to delegate primary enforcement responsibilities, or 

primacy, to individual states. Within the state of Washington, the Washington State 

Department of Health (DOH) was given authority to enforce drinking water regulations. To 

maintain authority to enforce drinking water regulations under the SDWA, a state must 

adopt drinking water regulations at least as stringent as the federal standards. The 

Washington regulations are contained in Title 246 of the Washington Administrative Code 

(WAC). The most recent revision of the WAC became effective February 14, 2008. 

The City of Auburn’s water system is classified as a Group A - Community Water System 

by the DOH. As a Group A system, the City is responsible for monitoring and complying 

with all applicable SDWA and WAC regulations pertaining to source water and distribution 

system water quality. USEPA regulations and accompanying state codes that pertain to the 

City are described herein. The regulations are divided into three categories: source water 

quality, distribution system water quality, and water quality programs.  

The City of Auburn also owns and operates a smaller system located in southeast Auburn 

in the Hidden Valley Acres development. This system is classified as a Group A - 

Community Water System by the DOH. This system is not included in this plan.  

7.2.1 Source Water Quality 

Regulations that address source water quality for groundwater systems are described 

herein. The City does not have any supplies that are either surface water or groundwater 

under the direct influence (GWI) of surface waters. The 2001 Comprehensive Water Plan 

noted that a study was being conducted to determine whether the City’s Coal Creek 

Springs is influenced by surface waters (GWI). In a letter dated February 6, 2004, the DOH 

documented its determination that the Coal Creek Springs source is not GWI and is 

classified as a groundwater source. As the City does not have any surface water or GWI 

supplies, regulations relevant to surface water supplies are not discussed herein. These 

regulations include: the Surface Water Treatment Rule; the Interim, Long Term 2 and Long 

Term 2 Enhanced Surface Water Treatment Rules; and the Filter Backwash Recycling 

Rule. 

7.2.1.1 

National Primary Drinking Water Regulations are currently set for 92 contaminants. 

Maximum contaminant levels (MCLs) and maximum contaminant level goals (MCLGs) have 

been established for 83 contaminants, while the remaining nine have treatment technique 

requirements. It was assumed for this evaluation that all treatment technique requirements 

are being addressed. A constituent’s MCL is generally based on its public health goal 

(PHG), which is the level of a contaminant in drinking water below which there is no known 

or expected health risk. Monitoring of constituents with primary standards is addressed 

under WAC 246-290-300, with MCLs defined under WAC 246-290-310 and required 

follow-up actions for MCL violations addressed under WAC 246-290-320. 

Primary and Secondary Drinking Water Regulations 
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The USEPA has also established secondary standards for 15 contaminants to address the 

aesthetic quality of drinking water. Because the federal standards primarily address taste 

and odor, rather than health issues, they are often used only as a guideline. Monitoring of 

constituents with secondary standards is addressed under WAC 246-290-300, with 

secondary MCLs defined under WAC 246-290-310. For new community water systems, 

treatment for secondary contaminant MCL exceedences is required under 

WAC 246-290-320 (3)(d). For other public water systems, the WAC stipulates that the 

required follow-up action be determined by the DOH based on the degree of consumer 

acceptance of the water quality and their willingness to bear the costs of meeting the 

secondary standard. 

7.2.1.2 

In January 2001, the USEPA promulgated a new standard that requires public water 

systems to reduce arsenic levels in drinking water. The final rule became effective in 

January 2006 and applies to all community water systems and non-transient, non-

community water systems, regardless of size. The rule not only establishes an MCL for 

arsenic (0.010 mg/L), based on a running annual average (RAA) of quarterly results and an 

MCLG for arsenic (zero), but also lists feasible technologies and affordable technologies for 

small systems that can be used to comply with the MCL. However, systems are not 

required to use the listed technologies in order to meet the MCL. The arsenic rule has been 

adopted by the Washington DOH as a revision to the arsenic MCL under 

WAC 249-290-310.  

Arsenic Rule (2001) 

7.2.1.3 

On December 7, 2000, the USEPA announced updated standards for radionuclides. This 

rule became effective on December 8, 2003. All community water systems are required to 

meet the MCLs, presented in Table 7.1, and requirements for monitoring and reporting. All 

systems were required to complete initial monitoring and phase in the monitoring 

requirements, between December 8, 2003 and December 30, 2007. Initially, utilities were 

required to undergo four consecutive quarters of monitoring for gross alpha, combined 

radium-225/-228, and uranium. Only systems considered “vulnerable” were required to 

monitor for gross beta (quarterly samples), tritium, and strontium-90 (annual samples). The 

initial monitoring was used to determine if a system would have to perform reduced or 

increased monitoring. The Radionuclide Rule has been adopted by the Washington DOH; 

monitoring is addressed under WAC 246-290-300, the MCLs are defined under 

WAC 246-290-310 and required follow-up actions for MCL violations are addressed under 

WAC 246-290-320. 

Radionuclide Rule (2000) 
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Table 7.1 Radionuclide Regulation 
Comprehensive Water Plan 
City of Auburn 

Constituent MCL 

Combined Radium-226 and Radium-228 5 pCi/L 

Gross Alpha Particle Activity (including Radium-226, but excluding radon and 
uranium) 

15 pCi/L 

Tritium 20,000 pCi/L 

Strontium-90 8 pCi/L 

Gross Beta Particle Activity 50 pCi/L 

Uranium 30 g/L 

7.2.1.4 

The USEPA enacted the final Groundwater Rule (GWR) January 8, 2007, for the purpose 

of providing increased protection against microbial pathogens in public water systems that 

use untreated groundwater. The GWR applies to public water systems that serve 

groundwater as well as to any system that mixes surface and groundwater, if the 

groundwater is added directly to the distribution system and is provided to customers 

without treatment.  

Groundwater Rule (2007) 

To implement the GWR, the USEPA is taking a risk-based approach to protect drinking 

water from groundwater sources that have been identified as being at the greatest risk of 

fecal contamination. This strategy includes four primary components: 

1. Periodic sanitary surveys that require the evaluation of eight critical elements of a 

public water system and the identification of significant deficiencies (such as a well 

located near a leaking septic system). 

2. Triggered source water monitoring when a system does not sufficiently disinfect 

drinking water to achieve 4-log (99.99 percent) virus removal and identifies a positive 

sample during its Total Coliform Rule monitoring and assessment monitoring (at state 

discretion) targeted at high-risk systems. 

3. Corrective action required for any system with a significant deficiency or evidence of 

source water fecal contamination. 

4. Compliance monitoring to ensure that treatment technology installed to treat drinking 

water reliably achieves 4-log virus inactivation. 

The compliance date for triggered source water monitoring and the associated corrective 

actions, as well as compliance monitoring, is December 1, 2009. Because assessment 

monitoring is at the discretion of the state, there is no timeframe associated with 

assessment monitoring. Initial sanitary surveys must be completed by December 31, 2012. 
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However, for community water systems that have been identified by the state as 

outstanding performers (generally those that have treatment that provides 4 log virus 

inactivation or removal at all sources), the initial sanitary survey must be completed by 

December 31, 2014.  

Many of the requirements of the GWR will be determined by the individual state agencies. 

The requirements of the GWR have not yet been adopted by the Washington DOH. 

However, the DOH has provided a Fact Sheet for Group A utilities with recommended 

actions to prepare for the GWR. These actions include the following: 

 Correct deficiencies from the last sanitary survey. 

 Install a sample tap at each wellhead. 

 Know specifically where each well’s water goes. Triggered source water monitoring 

will require monitoring of all sources, unless it can be shown that the area of concern 

in the distribution system is only served by a limited number of sources.  

 Update your emergency response plan, to be ready to provide alternate water, if 

needed. 

 If you currently treat groundwater from a well, contact your regional office engineer to 

confirm whether you currently achieve 4-log virus inactivation. Systems that treat to 

this level will not be required to conduct triggered source water monitoring, but will 

instead be required to meet treatment technique monitoring requirements. 

The DOH has also indicated that they are not planning to require systems to perform 

assessment monitoring and that the sanitary surveys completed under the GWR will not 

differ significantly from those currently required. 

7.2.1.5 

There are two programs that address contaminants for which future regulatory 

requirements are being considered. The first is the USEPA Unregulated Contaminant 

Monitoring (UCM) Program, which is used to collect occurrence data for contaminants 

suspected to be present in drinking water, but that do not have health-based standards. 

Depending on their size, utilities are required to monitor for a select list of contaminants, 

which is reviewed every 5 years. 

Unregulated Contaminants 

The second is the Contaminant Candidate List (CCL). The USEPA is required to establish a 

list of contaminants that aid in priority setting for the drinking water program. The USEPA 

conducts research on health, analytical methods, treatment technologies, effectiveness, 

costs, and occurrence for drinking water contaminants on the CCL. The second CCL 

(CCL2) included 51 contaminants; a regulatory determination on these contaminants is 

expected in 2009. The third CCL (CCL3) is scheduled for publication in 2009. 

7.2.2 Distribution System Water Quality 

Regulations that address distribution system water quality are described herein. 
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7.2.2.1 

The Total Coliform Rule (TCR) was promulgated in 1989, and established an MCLG of zero 

for total and fecal coliforms. The rule requires that less than 5 percent of distribution system 

samples collected each month be positive for the presence of total coliform bacteria. 

Positive samples must be further analyzed for Escherichia coli (E. coli) and fecal coliform. If 

two consecutive samples in the system are total coliform positive and one is also positive 

for fecal coliform or E. coli, it is considered an acute MCL violation, resulting in notification 

and further monitoring requirements.  

Total Coliform Rule (1989) 

Secondary disinfection is required under the TCR in accordance with the following: 

 A minimum disinfectant residual of 0.2 mg/L free chlorine or 0.5 mg/L chloramines 

measured as total chlorine must be continually present at the entrance of the 

distribution system, with a detectable chlorine residual maintained throughout the 

distribution system. 

 A sample with heterotrophic plate counts (HPCs) less than 500 cfu/100 mL is 

assumed to carry the required minimum residual. 

The TCR has been adopted by the Washington DOH; monitoring requirements are defined 

under WAC 246-290-300, acute and nonacute MCL violations are defined under 

WAC 246-290-310 (2), and required follow-up actions are specified under 

WAC 246-290-320. 

The TCR is currently under review by the USEPA to initiate possible revisions. In parallel 

with the review of the TCR, the USEPA is also considering a possible Distribution System 

Rule to address distribution system issues that have the potential to impact public health 

risk. 

7.2.2.2 

The federal Lead and Copper Rule was finalized in June 1991. In lieu of MCLs, this rule 

established an action level for lead of 0.015 mg/L and for copper of 1.3 mg/L, and MCLGs 

of 0 mg/L for lead and 1.3 mg/L for copper. Exceeding the action level is not a violation, but 

triggers additional action including water quality parameter monitoring, corrosion control 

treatment, source water monitoring/treatment, public education, and lead service line 

replacement. 

Lead and Copper Rule (1991/2000) 

On January 12, 2000, the USEPA promulgated the Lead and Copper Rule Minor Revisions 

(LCRMR) to streamline requirements, promote consistent national implementation, and in 

many cases, reduce the burden on water systems. The LCRMR does not change the action 

levels or the rule's basic requirements to optimize corrosion control. The modified rule 

addresses seven broad categories: 

1. Demonstration of optimal corrosion control. 

2. Lead service line replacement requirements. 
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3. Public education requirements. 

4. Monitoring requirements. 

5. Analytical methods. 

6. Reporting and record-keeping requirements. 

7. Special primacy considerations. 

State regulations for lead and copper monitoring are outlined in detail in 

WAC 246-290-300 (5).  

7.2.2.3 

The Stage 1 Disinfectants and Disinfection By-Products Rule (DBPR) was promulgated in 

December 1998. The portions of the Stage 1 DBPR relevant to the City are the MCLs for 

trihalomethanes (THMs) and haloacetic acids (HAAs) of 0.080 and 0.060 mg/L, 

respectively. Compliance with the THM and HAA MCLs is based on a system-wide RAA of 

quarterly samples taken in the distribution system. The Stage 1 DBPR also introduced a 

maximum residual disinfectant level (MRDLs) of 4 mg/L for free chlorine, based on an RAA 

of samples collected concurrent with TCR monitoring.  

Stage 1 Disinfectants and Disinfection By-Products (1998) 

The Stage 1 DBPR requires the development of a monitoring plan, as described in 

WAC 246-290-300. The MCLs are defined in WAC 246-290-310 and the required follow-up 

actions in WAC 246-290-320. 

7.2.2.4 

The Stage 2 DBPR was promulgated by the USEPA on January 4, 2006. The key 

provisions of the Stage 2 DBPR consist of: 

Stage 2 Disinfectants and Disinfection By-Products Rule (2006) 

 An Initial Distribution System Evaluation (IDSE) to identify distribution system 

locations with high DBP concentrations. Further information is provided below. 

 Site-specific locational running annual averages (LRAAs) instead of system-wide 

RAAs to calculate compliance data. LRAAs will strengthen public health protection by 

eliminating the potential for groups of customers to receive elevated levels of DBPs 

on a consistent basis. 

The MCLs for THM4 and HAA5 remain unchanged from the Stage 1 DBPR at 0.080 and 

0.060 mg/L, respectively, although they will now be calculated as LRAAs.  

The IDSE is the first step in Stage 2 DBPR compliance. It intends to identify sampling 

locations for Stage 2 DBPR compliance monitoring that represent distribution system sites 

with high THM and HAA levels. For systems serving more than 500 people, three options 

are available for the IDSE: 

 40/30 Waiver, which allows systems with no samples exceeding THM and HAA 

concentrations of 40 and 30 g/L, respectively, during 8 consecutive quarters to apply 

to waive the IDSE requirements. 
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 Standard Monitoring Program (SMP), which involves a 1-year distribution system 

monitoring effort to determine locations that routinely show high THM4 and HAA5 

concentrations. 

 System-Specific Study (SSS), based on historical data and a system model. 

The Washington DOH has not yet adopted the Stage 2 DBPR; IDSE Plans are being 

submitted directly to the USEPA. 

7.2.3 Water Quality Programs 

Required water quality programs are described herein. 

7.2.3.1 

Under the 1996 amendments to the SDWA, community water systems are required to 

provide an annual Consumer Confidence Report (CCR). The annual reports must be 

distributed to customers and include information on the following: 

Consumer Confidence Reports 

 Drinking water sources.  

 Definition of terms. 

 Concentrations of any regulated constituents detected in the water, along with their 

respective maximum contaminant levels and maximum contaminant level goals. 

 Information on health effects for any constituents at concentrations that exceed their 

respective MCLs. 

 Concentrations of unregulated constituents, as required by the USEPA. 

7.2.3.2 

The Public Notification Rule (PNR) requires that public water systems notify their customers 

when they violate USEPA or State regulations (including monitoring requirements) or 

otherwise provide drinking water that may pose a risk to consumer’s health. The original 

public notification requirements were established in the SDWA; the revised PNR was 

promulgated in 2000 as required by the 1996 SDWA amendments. 

Public Notification Rule 

The PNR establishes three notification levels: 

 Immediate Notice (Tier 1): In a situation where there is the potential for human health 

to be immediately impacted, notification is required within 24 hours. 

 Notice As Soon As Possible (Tier 2): In a situation where an MCL is exceeded or 

water has not been treated properly, but there is no immediate threat to human 

health, notification is required as soon as possible and within 30 days. 

 Annual Notice (Tier 3): In a situation where a standard is violated that does not 

directly impact human health, notice must be provided within one year, likely within 

the system’s CCR.  
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Public notification requirements are addressed as part of the follow-up actions in 

WAC 246-290-320. 

7.3 MONITORING PRACTICES 

The City is primarily responsible for monitoring source and distribution system water quality, 

based on the monitoring programs described herein. This section documents current 

monitoring practices; recommended changes to those monitoring practices are discussed 

below in the review of the City’s WQMP. 

National Primary and Secondary Drinking Water Regulations. Compliance with primary 

and secondary MCLs is determined through the following monitoring programs: 

 Inorganic Chemical and Physical Parameter Monitoring. This includes monitoring of 

the following primary constituents: antimony, barium, beryllium, cadmium, chromium, 

cyanide, fluoride, mercury, nickel, selenium, sodium, and thallium. The following 

constituents and physical parameters with secondary MCLs are also monitored: 

chloride, color, hardness, iron, manganese, specific conductivity, silver, sulfate, 

turbidity, total dissolved solids, and zinc. Monitoring of these constituents is only 

required once every 36-month compliance period; the current compliance period is 

from January 2008 through December 2010. However, the City typically monitors 

these constituents every 12 months, during the month of July. Samples are collected 

at each source, at the entry point following treatment. Additional testing for 

manganese is conducted at Well 5B when the source is in use. This source is treated 

with pressure filtration to remove manganese and iron and manganese samples are 

collected both before and after treatment. 

 Asbestos Monitoring. Asbestos sampling is usually required once every 36-month 

compliance period. However, the City has a waiver that requires sampling only once 

every nine years at three distribution system sample sites. The current waiver lasts 

through 2010. 

 Nitrate and Nitrite Monitoring. Nitrate (N) and nitrite (as N) are monitored once every 

12 months, during the month of July. This reduced monitoring frequency is granted by 

the State after determining concentrations in the system are reliably and consistently 

less than the MCL. Samples are collected at all sources, at the entry point following 

treatment. 

 Volatile Organic Chemical (VOC) Monitoring. At the majority of the City’s sources, 

sampling is conducted for VOCs once during each 36-month compliance period; the 

current compliance period is from January 2008 through December 2010. This 

reduced sampling frequency is granted by the State to sources with no previous 

detection of any VOC in any collected sample. More frequent, annual, sampling is 

required for Wells 2 and 6, which are both currently represented by the corrosion 

control treatment facility at Fulmer Field Park. Sampling is conducted at all sources, 

at the entry point following treatment. 
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 Synthetic Organic Chemical (SOC) Monitoring. Sampling for SOCs is conducted for 

two consecutive quarters every 36 months. This reduced monitoring frequency is 

granted to systems that did not detect a contaminant during an initial compliance 

period. Sampling is conducted at all sources, at the entry point following treatment. 

There are a number of SOCs that have statewide waivers, including dioxin, endothall, 

glyphosphate, and ethylene dibromide and other soil fumigants. Monitoring of these 

constituents is waived through December 2010. 

 Radionuclide Monitoring. Radionuclide monitoring currently consists of Radium-228 

monitoring twice each 36-month compliance period at all entry points following 

treatment.  

The City may be eligible to apply for waivers from the DOH that would reduce or eliminate 

sampling requirements for some of the above constituents during the January 2008 to 

December 2010 compliance period. In 2009, the DOH will notify the City of waiver options 

for this compliance period. However, City staff have indicated they do not intend to apply for 

the waivers, as sampling may need to be conducted to meet the requirements of the 

UCMR. 

Total Coliform Rule. The City currently conducts monitoring at 52 TCR sites for total and 

fecal coliform. Sampling is conducted at one quarter of the routine sample locations each 

week during the first four weeks of a month. The City also monitors weekly for total and 

fecal coliform at Coal Creek Springs and West Hill Springs at their respective collector 

vaults as well as after treatment at West Hill Springs, Coal Creak Springs and at the 

corrosion control treatment facility at Fulmer Field Park and at four wholesale intertie sites 

on a weekly basis.  

Residual Disinfectant Concentration Monitoring. Chlorine dosing and concentration 

levels are sampled daily at the system’s chlorination sites. In addition, free chlorine 

concentrations are monitored concurrent with TCR monitoring. 

Stage 1 DBPR. The City conducts annual monitoring of seven distribution system sample 

sites for THMs and HAAs. Monitoring is conducted during the month of peak temperature 

(assumed to be August).  

Lead and Copper Rule. The City collects tap water samples from 30 distribution system 

sites once during each 36-month compliance period for lead and copper monitoring. The 

current compliance period is from January 2007 through December 2009.  
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7.4 WATER QUALITY EVALUATION 

This section documents the City’s past and projected future compliance with the water 

quality regulations discussed above. 

7.4.1 Source Water Quality 

Monitoring data for 2003 through 2007 for inorganic constituents, physical parameters, 

SOCs, and VOCs were reviewed. All constituents are currently below their respective MCLs 

and future compliance is anticipated. 

Table 7.2 summarizes the inorganic chemical and physical constituents identified in the 

City’s wells based on data provided by City staff. With the exception of one secondary 

contaminant, all regulated primary or secondary contaminants are well below their 

respective MCLs. Concentrations of manganese in Well 7 exceeded the secondary MCL in 

2003, however levels have been below the MCL since 2003. Since 2007, Wells 2, 6 and 7 

are represented by samples collected from the Fulmer Field Corrosion Control Treatment 

Facility (CCTF). 

Separate monitoring for manganese was conducted at Well 5B during 2006. Well 5B is 

treated by pressure filtration to remove iron and manganese. When it is in operation, 

manganese samples are collected both before and after treatment. During operation in 

2006, the concentration before treatment was 0.03 mg/L, which is below the secondary 

MCL; concentrations after treatment were below the detection limit. 

Synthetic organic compounds were monitored in all of the City’s sources in 2003; all 

constituents were below the detection limit. The City was granted a waiver for monitoring 

during the January 2005 through December 2007 compliance period and no SOC 

monitoring was conducted.  

Volatile organic compound (VOC) were monitored in all the City’s active sources in 2003 

and 2007. In addition, annual sampling was conducted at Wells 2 and 6; these wells were 

represented by samples collected from the Fulmer Field CCTF starting in 2005.  

Well 5B was also monitored in 2005, when it was restarted as an active source. The only 

VOCs detected during the sampling period were trichloroethylene and tetrachloroethylene 

detected in Wells 2 and 6. Detected concentrations are summarized in Table 7.3 and were 

well below their respective primary MCLs. Sample concentrations in all other years were 

below their respective detection limits. No VOCs were detected in the other sources. 
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Table 7.3 Detected Volatile and Synthetic Organic Compounds 
Comprehensive Water Plan 
City of Auburn 

Constituent  Source, Year Concentration (ug/L) MCL (ug/L) 

Trichloroethylene Well 2, 2003 

Well 6, 2004 

1.2 ug/L 

1.5 ug/L 

5 ug/L 

Tetrachloroethylene Well 2, 2003 

Well 6, 2004 

0.7 ug/L 

1.6 ug/L 

5 ug/L 

Radionuclide monitoring of all sources was conducted in 2002; levels in all sources were 

below their respective detection limits. Sampling for Gross Alpha Particle Activity and 

Radium-228 was conducted at the Fulmer Field CCTF and at Well 5B in 2006; levels in 

both sources were again below their respective detection limits.  

7.4.1.1 

As noted above, specific requirements under the GWR have not yet been established by 

the DOH. However, the City should take the actions recommended by the DOH to prepare 

for the GWR. These include: 

Groundwater Rule 

 Correct deficiencies from the last sanitary survey. The last sanitary survey was 

completed by DOH in August 2008 in and found only minor deficiencies. The City 

should correct these deficiencies and respond to the DOH in writing, as 

requested.The issues identified in the survey and required actions are summarized in 

Table 7.4 below. 

 Install a sample tap at each wellhead. The City already has the ability to sample each 

well; no action under this item is required. 

 Know specifically where each well’s water goes in your distribution system. The City’s 

WQMP specifies the service area for each of the City’s sources. The sources serve 

either Lakeland Hills or the remainder of the system. The City may want to better 

delineate the area of the distribution system affected by each well to limit the number 

of wells that must be sampled during triggered source water monitoring. This will not 

be necessary if the City is exempted from triggered source water monitoring by 

meeting disinfection requirements, as discussed below.  

 Update your emergency response plan to be ready to provide alternate water, if 

necessary. It is not anticipated that the City’s next sanitary survey will find significant 

deficiencies, nor that fecal indicators will be found in the City’s sources. However, it is 

prudent to regularly review the City’s emergency response plan for a source outage. 

This could be completed in conjunction with the recommended review of the City’s 

Water Resource Protection Program, which includes water supply contingency plans. 
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Table 7.4 Summary of Issues Identified in 2008 Sanitary Survey 
Comprehensive Water Plan 
City of Auburn 

 Issues/Recommended Improvements Required Action (if any) 

Sources and Treatment 

Coal Creek 
Springs 

Need to route access hatch drains to 
discharge outside of vaults. Seal the hole 
in valve access cover on main/last vault. 
Address vault access cover security 
concerns. Verify how overflow system 
ties in with supply system. Clear overflow 
area so overflow can be routinely visually 
inspected. 

Provide written status to DOH once 
openings are sealed and hatch 
drains are rerouted on Coal Creek 
collector vaults. 

West Hill 
Springs 

As telemetry controls are updated, it is 
recommended to add an automatic 
shutdown/diversion if disinfection fails. 

 

Howard Road 
and Fulmer 
Field 
Treatment 
Plants 

Verify if the clearwell has an overflow 
and if so, that the overflow is 
appropriately screened and discharges 
to daylight. 

Provide written notice to DOH of 
overflow design or alternative for 
treatment clearwells. 

Storage 

Reservoir 2 For hatch, be sure to clean out gutter 
drain as needed to prevent trapped 
stormwater from entering tank. 

 

Lea Hill 
Reservoirs 

When reasonable, evaluate 
modifications to inlet piping to promote 
adequate mixing and improved water 
quality. 

 

Management and Operations 

Water System 
Plan (WSP) 

Submit plan to avoid losing distribution 
design exemption and green (in 
compliance) operating permit status. 

Provide written notice to DOH when 
WSP is submitted. 

Water 
Facilities 
Inventory 

Emergency intertie with adjacent water 
systems will be added to the City’s Water 
Facilities Inventory. 

 

Total Coliform 
Rule 

Include updated Coliform Monitoring 
Plan with the WSP. Update sample 
locations as needed to best represent 
distribution system. 

Provide updated Coliform 
Monitoring Plan with WSP. 
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 If you currently treat groundwater from a well, contact your regional engineer to 

determine if you are providing 4-log virus inactivation or removal. Chlorination is 

added at the majority of the City’s wells. The exceptions are Wells 1, 3A, and 3B, 

which are currently not in service, and Well 5, which serves the Lakeland Hills area. 

The City should contact its regional engineer to determine whether chlorination at the 

remaining wells is sufficient to provide 4-log virus inactivation or removal. If so, 

triggered source water monitoring may not be required. 

Additional actions under the GWR may be required; it is anticipated that such requirements 

will be communicated to the City by the DOH as they are adopted. 

7.4.2 Distribution System Water Quality 

The City has no current or anticipated challenges meeting distribution system water quality 

requirements, based on data provided by the City and input from City staff. The water 

quality data relevant to each regulation are summarized herein. 

7.4.2.1 

Auburn prepared its original Coliform Monitoring Plan (CMP) in 1991 in accordance with the 

TCR and makes modifications as needed to continue compliance. The City has been in 

violation of the TCR once since the previous 2001 Comprehensive Plan during which 

greater than five percent of monthly distribution system samples collected tested positive 

for the presence of total coliform bacteria. Coliform bacteria were detected in 12 of the 120 

samples collected during the month of June in 2001. From these samples, fecal coliform 

were detected in one sample. However, repeat samples at that site indicated no coliform 

present and no E. coli bacteria were reported in any of the samples. Although no source of 

contamination was determined, the City increased system flushing and the chlorination 

level to correct the problem.  

Total Coliform Rule 

Additional TCR testing results were reviewed for 2003 through 2007. Over this period, total 

coliforms were detected in only a single sample in October 2005 but did not result in a TCR 

violation. 

The monitoring frequency under the TCR for total coliforms is based on the population 

served by the system. Previously, the City has served a population between 40,001 and 

50,000 customers and compliance with the TCR required the City to collect 50 

representative samples every month. However, this current Comprehensive Water Plan has 

estimated the current served population to be 50,900, as discussed in Chapter 4. In 

accordance with the TRC, systems that serve between 50,001 - 60,000 people are required 

to collect 60 representative samples every month. The City has the option of either 

identifying additional sample sites, or increasing the frequency of sampling at the existing 

sites. 
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The City uses two types of disinfectant for treatment, chlorine gas and sodium hypochlorite, 

which both produce free chlorine residuals in the distribution system. Monthly average 

chlorine residuals throughout the distribution system ranged from 0.64 to 0.67 mg/L over 

the period from 2004 to 2007, as summarized in Table 7.5. Although the range of chlorine 

residuals appears to vary throughout the year, the levels appear consistent from year to 

year. 

 

Table 7.5 Total Chlorine Residuals 
Comprehensive Water Plan 
City of Auburn 

 Sample Results (mg/L) 

Year Average Range 

2004 0.64 0.23 - 1.25 

2005 0.67 ND - 1.29 

2006 0.67 0.03 - 1.41 

2007 0.65 0.030 - 1.09 

Chlorine residuals at the 52 individual sites were also evaluated for the period from January 

through December 2007. Six of the 52 sites had average chlorine residuals less than 

0.5 mg/L; average and minimum chlorine residuals for those six sites are presented in 

Table 7.6. Three of the sites had minimum residuals less than 0.05 mg/L, which is very 

close to the detection limit for free chlorine. The City may wish to evaluate and address the 

cause of the low chlorine residuals at these sites. This is consistent with the City’s 2003 

Sanitary Survey, which noted that there were a couple areas where the City should “keep 

an eye on” low chlorine residuals. 

 

Table 7.6 Sample Sites with Low Chlorine Residuals 
Comprehensive Water Plan 
City of Auburn 

Site 
Number Address 

Average Residual  
(mg/L)

Minimum Residual  
(mg/L)(1) 

A-5 

(1) 

710 47 St SE 0.32 0.04 

A-6 5110 Mill Pond Dr SE 0.45 0.03 

A-7 Elizabeth Ave SE 0.25 0.03 

A-8 4431 47 St SE 0.41 0.21 

A-9 2001 36 St SE 0.44 0.23 

A-13 5208 Nathan Loop SE 0.44 0.10 

Note
(1) Based on chlorine residual data collected between January and December 2007. 

: 
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7.4.2.2 

The City is easily meeting the requirements of the Stage 1 DBPR and is anticipated to meet 

the requirements of the Stage 2 DBPR. THM and HAA data collected under the Stage 1 

DBPR are summarized in Table 7.7. Sample results from 2004 were well below the 

concentrations that the DOH uses to determine whether a water system qualifies for 

reduced monitoring (0.040 mg/L THMs; 0.030 mg/L HAAs). Therefore, starting in 2005, the 

City’s THM and HAA monitoring has been conducted once per year during the month with 

the warmest water temperature (assumed to be August).  

Stage 1 and 2 Disinfectants/Disinfection By-products Rules 

Table 7.7 Historical Trihalomethane and Haloacetic Acid Concentrations 
Comprehensive Water Plan 
City of Auburn 

Sample Site 

Trihalomethane 
Concentration 

g/L) 

Haloacetic Acid 
Concentration 

g/L) 

 Average Max (1) Average Max 1 

3615 Orchard St SE 3.6 6.4 0.6 2.1 

3705 West Valley Hwy N 6.1 11.5 1.7 3.5 

31512 115th Pl SE 2.3 3.8 0.6 1.4 

2001 36th St SE 5.6 10.0 0.9 4.0 

710 47th St SE ND (2) ND ND ND 

5208 Nathan Loop 2.0 (2) 6.1 ND ND 

Notes

(1) Average concentrations calculated assuming a concentration of 0 g/L for all non-detect samples. 

: 

(2) 47th and Nathan Loop monitoring results from 2005 - 2007 only. 

In 2006, the USEPA approved the City’s 40/30 certification, which meets the initial IDSE 

requirement of the Stage 2 DBPR without requiring additional sampling. A monitoring plan 

for the Stage 2 DBPR must be completed before the City is required to begin Stage 2 

DBPR compliance monitoring starting in April of 2012. Since the last Comprehensive Plan 

was conducted in 2001, the City’s current served population has exceeded 50,000 people 

and thus, monitoring will be required at eight Stage 2 sample sites. Until Stage 2 DBPR 

compliance monitoring begins, the City must continue to conduct Stage 1 DBPR monitoring. 

7.4.2.3 

Copper levels exceeded the action levels in samples collected in 1993. Based on these 

results, the City and the DOH entered into a Bilateral Compliance Agreement in 1996 that 

identified treatment options and schedules for the implementation of corrosion control 

facilities. New corrosion facilities at the Coal Creek Springs Pump Station and Fulmer Field 

Park were completed in 2002. The treatment systems use air stripping towers to remove 

naturally occurring carbon dioxide, increasing the pH. The systems treat water from Coal 

Creek Springs and Wells 2, 6, and 7, respectfully. 

Lead and Copper Monitoring 
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The Bilateral Compliance Agreement included requirements for increased monitoring 

following completion of the corrosion control facilities. The increased monitoring consisted 

of collecting at least 30 water samples in each 6-month period. Results from 2003 to 2006 

are summarized in Table 7.8. Since the corrosion control facilities were constructed, the 

copper levels have been well below the action level.  

Table 7.8 Lead and Copper Concentrations 
Comprehensive Water Plan 
City of Auburn 

Constituent 

Sampling Year 

2003 2004 2005 2006 

 Round 1 Round 2   

Copper Concentrations (mg/L)      

 Copper range 
<0.02 - 

2.55 

<0.02 - 

2.55 
<0.02 - 3.07 <0.02-1.03 

<0.02 - 

0.64 

 Copper 90th percentile 0.24 0.24 1.05 0.64 0.46 

Lead Concentrations (mg/L)      

 Lead range 
<0.002 - 

0.090 

<0.002 - 

0.090 
<0.002 

<0.002-

0.004 

<0.002 -

0.005 

 Lead 90th percentile <0.002 <0.002 0.005 <0.002 0.002 

The City resumed lead and copper sampling on the regular schedule required under the 

LCR, starting in 2007. For the City, the LCR requires that at least 30 water samples be 

collected each 36-month compliance period. The current compliance period is from 

January 2007 through December 2010. 

7.4.3 Water Quality Programs 

The City’s compliance with the water quality programs is as follows: 

7.4.3.1 

The City’s first CCR was distributed in October 1999, as required by DOH. Subsequent 

annual reports have been distributed in 2000 through 2008, as required. 

Consumer Confidence Reports 

7.4.3.2 

The public notification requirements have been revised since the previous Comprehensive 

Water Plan. The new requirements reduce the period of time water suppliers have to inform 

customers of any situation that may immediately pose a health risk from 72 to 24 hours. For 

less serious problems, the City can combine notices and make them shorter and easier to 

understand. Additionally, the new requirements make the standard health effects language 

more concise, thus making it easier for the City to issue notices. The full public notification 

Public Notification Rule 
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requirements can be found in 40 CFR 141.201 - 208, and in WAC 246 - 290 - 320. The City 

should review the new regulations to ensure City procedures are in compliance, if such a 

review has not yet been completed. 

7.5 WATER QUALITY MONITORING PLAN REVIEW 

The City’s WQMP was reviewed for compliance with Washington DOH requirements. The 

most recent WQMP was revised on March 4, 2008; a copy of the WQMP is provided in 

Appendix L. Overall, the WQMP generally complies with all requirements, with the few 

exceptions noted below. Recommended changes are summarized in Table 7.9. In addition, 

the City is required to develop a monitoring plan for the Stage 2 DBPR by 2012; this plan 

should be included as an attachment to the WQMP. 

 

Table 7.9 Recommended Changes to the City’s Water Quality Monitoring Plan 
Comprehensive Water Plan 
City of Auburn 

Section Recommended Change 

4. Monitoring Waivers  The text states that the City has “applied for waivers during the  
2005 - 2007 compliance cycle.” Text should be amended to indicate 
that  

 The City was granted waivers for the 2005 - 2007 compliance 
period 

 It is the City’s intention to not apply for waivers during the 2008 - 
2010 compliance period. 

6. Monitoring Schedule  The text notes that annual VOC testing is required for Wells 2 and 6. 
It would clarify to note that both wells are represented by the sample 
from the Fulmer Field CCTF. 

 The text notes that Radium-228 monitoring is conducted during two 
consecutive quarters in each 36-month compliance period. 
According to discussion with the DOH, this should be replaced by 
monitoring for both Radium-228 and Gross Alpha Particle Activity, 
once each 36-month compliance period. 

Coliform Monitoring Plan  Based on the estimated current population served and anticipated 
increases in that population, the City will need to increase the 
number of coliform samples collected each month from 50 to 60 (in 
addition to the Hidden Valley system samples). The Coliform 
Monitoring Plan should be amended to indicate this increase, either 
be increasing the number of sample sites, or increasing the 
frequency of monitoring. 

Inorganic Chemical and 
Physical Parameter 
Monitoring Plan 

 The sampling schedule section indicates sampling is conducted 
every 12 months. For consistency, the City may want to amend the 
schedule to note sampling is required once each 36-month 
compliance period, but may be conducted annually. 
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Table 7.9 Recommended Changes to the City’s Water Quality Monitoring Plan 
Comprehensive Water Plan 
City of Auburn 

Section Recommended Change 

Asbestos Monitoring 
Plan 

 The sampling schedule section indicates sampling is conducted 
every 36 months. For consistency, the City may want to amend the 
schedule to note sampling is only required every 9 years if a waiver 
is granted, and is otherwise required once each 36-month 
compliance period. 

Volatile Organic 
Chemical Monitoring 
Plan 

 The analysis section indicates that trihalomethane monitoring is not 
included in this monitoring program and is addressed in the 
Trihalomethane Monitoring Procedure. This should instead refer to 
trihalomethane and haloacetic acid monitoring, and the Stage 1 
DBPR monitoring plan. 

 The sampling schedule section indicates that samples are collected 
every 36 months. The section should be revised to indicate that 
samples are required every 12 months from the Fulmer Field CCTF 
(Wells 2 and 6). 

Radionuclide Monitoring 
Plan 

 The analysis section indicates samples are monitored for Radium-
226, Radium-228 and Gross Alpha Particle activity. Monitoring for 
Radium-226 is not required. 

 The sampling location section indicates that samples are to be 
collected prior to treatment. Samples should instead be collected at 
each entry point to the system, downstream of treatment. 

 The sampling schedule section indicates samples are to be collected 
twice every 36 months. Based on discussions with the DOH, 
sampling is required only once each 36-month compliance period.  

Residual Disinfection 
Concentration Monitoring 
Plan 

 In the City’s 2003 sanitary survey, the DOH requested that the Game 
Farm Wilderness Park be added to the chlorine monitoring schedule, 
or used as a substitute for an existing site, as it is a compliance point 
for chlorination of the Coal Creek Springs source.  

7.6 RECOMMENDATIONS 

The City is in compliance with all current regulatory requirements, including monitoring 

requirements. The following actions are recommended to maintain future compliance: 

1. Take actions recommended by the DOH to prepare for the upcoming Groundwater 

Rule requirements, including: 

a. Correcting deficiencies identified in the 2008 Sanitary Survey. 

b. Updating the City’s emergency response plan; and 

c. Contacting the City’s regional office engineer to determine whether treatment 

provided at the City’s wells is sufficient to provide 4-log virus inactivation or 

removal. 
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2. Prepare a monitoring plan for the Stage 2 DBPR prior to 2012, for inclusion in the 

City’s WQMP. 

3. Amend the City’s Coliform Monitoring Plan to increase the number of samples 

collected per month to at least 60, in response to the City’s population exceeding 

50,000 people. 

4. Review the City’s public notification procedures to confirm they are in compliance with 

the 2000 revisions to the Public Notification Rule. 

5. Complete the additional minor amendments to the City’s WQMP, as noted above in 

Table 7.9. 
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Fire Flow 2018 with Existing System

Fire Flow Design

ID

Total 

Demand 

(gpm)

Critical Fire 

Node ID

Critical Fire 

Node 

Pressure 

(psi)

Critical Fire 

Node Head 

(ft)

Adjusted 

Fire-Flow 

(gpm)

Available 

Flow at 

Hydrant 

(gpm)

Critical 

Available 

Node ID

Critical 

Available 

Node 

Pressure 

(psi)

Critical 

Available 

Node 

Head (ft)

Adjusted 

Available 

Flow 

(gpm)

Design 

Flow 

(gpm)

J-10 1,004.24 J-10 62.23 218.62 3,094.49 3,094.50 J-10 20 121.16 3,094.50 3,094.49

J-100 1,004.24 J-100 65.75 224.93 3,721.65 3,721.65 J-100 20 119.36 3,721.65 3,721.65

J-12 1,004.24 J-12 61.46 216.85 2,893.96 2,893.96 J-12 20 121.16 2,893.96 2,893.96

J-120 1,004.24 J-120 59.59 222.12 3,153.17 3,153.29 J-120 20 130.76 3,153.29 3,153.17

J-121 1,004.24 J-121 61.38 224.95 3,773.82 3,773.82 J-121 20 129.46 3,773.82 3,773.82

J-122 1,004.24 J-122 59.68 221.54 3,185.29 3,185.29 J-122 20 129.96 3,185.30 3,185.29

J-123 1,004.24 J-123 67.72 229.08 5,514.32 5,514.36 J-123 20 118.96 5,514.36 5,514.32

J-124 1,004.24 J-124 67.09 229.23 5,375.41 5,375.42 J-124 20 120.56 5,375.42 5,375.41

J-125 1,004.24 J-125 66.67 228.87 5,091.29 5,091.29 J-125 20 121.16 5,091.30 5,091.28

J-126 1,004.24 J-126 65.65 226.52 4,356.81 4,356.81 J-126 20 121.16 4,356.82 4,356.81

J-127 1,004.24 J-127 63.45 220.54 3,168.35 3,168.35 J-127 20 120.26 3,168.35 3,168.35

J-128 1,004.24 J-128 66.28 226.97 4,631.90 4,631.92 J-128 20 120.16 4,631.93 4,631.90

J-129 1,004.24 J-129 47.37 181.13 1,536.98 1,536.98 J-129 20 117.96 1,536.98 1,536.98

J-130 1,004.24 J-130 47.27 182.5 1,557.79 1,557.84 J-130 20 119.56 1,557.84 1,557.79

J-132 1,004.24 J-132 65.4 224.73 4,091.15 4,091.17 J-132 20 119.96 4,091.17 4,091.15

J-133 1,004.24 J-133 64.35 222.11 3,604.14 3,604.15 J-133 20 119.76 3,604.15 3,604.14

J-135 1,004.24 J-135 54.14 198.84 1,926.24 1,926.24 J-135 20 120.06 1,926.24 1,926.24

J-136 1,004.24 J-137 63.96 220.91 3,436.71 3,440.36 J-137 19.91 119.24 3,436.73 3,436.71

J-137 1,004.24 J-137 -126.87 -219.5 477.78 477.78 J-137 20 119.46 477.78 477.78

J-138 1,004.24 J20 62.1 217.33 2,958.80 2,967.44 J20 19.74 119.56 2,958.81 2,958.80

J-139 1,004.24 J-139 62.04 220.88 3,423.43 3,423.45 J-139 20 123.86 3,423.46 3,423.43

J-14 1,004.24 J-14 62.19 216.92 2,923.44 2,923.44 J-14 20 119.56 2,923.45 2,923.44

J-140 1,004.24 J-139 62.11 221.05 3,452.25 3,497.99 J-139 18.87 121.25 3,452.28 3,452.25

J-141 1,004.24 J-145 60.43 221.47 3,456.21 3,547.63 J-145 17.83 123.14 3,456.25 3,456.21

J-142 1,004.24 J-143 59.69 221.56 3,417.54 3,541.34 J-143 17.05 123.16 3,417.57 3,417.54

J-143 1,004.24 J-143 58.86 219.63 3,111.00 3,111.01 J-143 20 129.96 3,111.01 3,111.00

J-144 1,004.24 J-145 41.16 176.98 1,417.40 1,424.91 J-145 19.57 127.16 1,417.50 1,417.40

J-145 1,004.24 J-145 40.64 175.8 1,401.03 1,401.13 J-145 20 128.16 1,401.13 1,401.03

J-146 1,004.24 J-146 50.33 184.86 1,647.46 1,647.46 J-146 20 114.86 1,647.46 1,647.46

J-147 1,004.24 J-147 -64.99 -84.5 597.5 597.51 J-147 20 111.66 597.51 597.5

J-148 1,004.24 J-148 45.67 173.2 1,465.46 1,465.55 J-148 20 113.96 1,465.55 1,465.46

J-149 1,004.24 J-149 58.19 202.4 2,126.53 2,126.53 J-149 20 114.26 2,126.53 2,126.53

J-150 1,004.24 J-150 58.87 204.06 2,198.27 2,198.27 J-150 20 114.36 2,198.27 2,198.27

J-151 1,004.24 J-151 59.01 205.3 2,237.65 2,237.65 J-151 20 115.26 2,237.65 2,237.65

J-152 1,004.24 J-152 55.47 196.22 1,915.34 1,915.34 J-152 20 114.36 1,915.34 1,915.34

J-153 1,004.24 J-153 -61.11 -73.14 603.17 603.18 J-153 20 114.06 603.18 603.17

J-154 1,004.24 J-154 56.44 198.77 1,991.54 1,991.54 J-154 20 114.66 1,991.54 1,991.54

J-155 1,004.24 J-155 57.24 208 2,299.26 2,299.27 J-155 20 122.05 2,299.26 2,299.26

J-156 1,004.24 J-170 58.28 210.71 2,450.87 2,489.87 J-170 18.61 119.16 2,450.87 2,450.87

J-158 1,004.24 J-158 50.78 189.59 1,712.04 1,712.04 J-158 20 118.56 1,712.04 1,712.04

J-159 1,004.24 J-159 54.76 202.57 2,048.41 2,048.41 J-159 20 122.36 2,048.41 2,048.41

J-16 1,004.24 J-18 61.91 218.89 3,103.25 3,134.90 J-18 19.11 120.09 3,103.25 3,103.25

J-160 1,004.24 J-160 60.78 213.27 2,667.16 2,667.17 J-160 20 119.16 2,667.17 2,667.16

J-161 1,004.24 J-161 56.71 207.97 2,274.37 2,274.37 J-161 20 123.26 2,274.37 2,274.37

J-162 1,004.24 J-162 59.85 214.92 2,738.50 2,738.50 J-162 20 122.96 2,738.50 2,738.50

J-163 1,004.24 J-163 61.02 217.63 3,005.68 3,005.69 J-163 20 122.96 3,005.69 3,005.68

J-164 1,004.24 J-170 61.36 217.81 3,059.76 3,066.52 J-170 19.81 121.92 3,059.77 3,059.76

J-166 1,004.24 J-166 61.97 219.81 3,276.29 3,276.31 J-166 20 122.96 3,276.31 3,276.29

J-168 1,004.24 J-168 41.92 170.15 1,381.97 1,381.99 J-168 20 119.56 1,381.99 1,381.97

J-169 1,004.24 J-169 64.82 224.6 3,951.50 3,951.51 J-169 20 121.16 3,951.51 3,951.50

J-170 1,004.24 J-170 54.55 202.09 2,031.25 2,031.25 J-170 20 122.36 2,031.25 2,031.25

J-171 1,004.24 J-170 61.95 219.16 3,223.64 3,271.01 J-170 18.73 119.43 3,223.66 3,223.64

J-172 1,004.24 J-172 69.64 231.72 6,994.46 6,994.47 J-172 20 117.16 6,994.47 6,994.46

J-174 1,004.24 J-174 62.81 215.95 2,691.73 2,691.57 J-174 20 117.16 2,691.57 2,691.57

J-176 1,004.24 J-176 69.24 230.71 6,001.68 6,001.68 J-176 20 117.06 6,001.69 6,001.68

J-178 1,004.24 J-178 69.15 229.59 5,327.53 5,327.53 J-178 20 116.16 5,327.53 5,327.53

J-18 1,004.24 J-18 60.43 215.46 2,746.73 2,746.74 J-18 20 122.16 2,746.74 2,746.73

J-180 1,004.24 J-180 65.91 227.1 4,303.47 4,303.90 J-180 20 121.16 4,303.90 4,303.47

J-182 1,004.24 J-224 66.62 228.75 4,807.63 4,807.74 J-224 20 121.16 4,807.74 4,807.63

J-184 1,004.24 J-184 62.13 213.38 2,524.46 2,524.33 J-184 20 116.16 2,524.33 2,524.33

J-186 1,004.24 J-186 70.13 231.85 7,141.15 7,141.16 J-186 20 116.16 7,141.17 7,141.15
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J-188 1,004.24 J-188 69.5 230.89 6,122.06 6,122.06 J-188 20 116.66 6,122.07 6,122.06

J-190 1,004.24 J-190 63.88 220.22 3,042.68 3,042.68 J-190 20 118.96 3,042.68 3,042.68

J-192 1,004.24 J-192 69.39 230.14 5,650.99 5,650.99 J-192 20 116.16 5,650.99 5,650.99

J-194 1,004.24 J-194 69.54 230.48 5,856.90 5,856.90 J-194 20 116.16 5,856.90 5,856.90

J-196 1,004.24 J-196 66.21 221.8 3,302.61 3,302.71 J-196 20 115.16 3,302.70 3,302.61

J-198 1,004.24 J-198 70.71 231.98 7,282.99 7,283.00 J-198 20 114.96 7,283.01 7,282.99

J-20 1,004.24 J-20 61.16 221.15 3,282.43 3,282.43 J-20 20 126.16 3,282.43 3,282.43

J-200 1,004.24 J-210 69.26 232.04 7,149.82 7,269.19 J-210 18.44 114.76 7,149.84 7,149.82

J-202 1,004.24 J-202 69.73 231.83 6,803.27 6,803.27 J-202 20 117.06 6,803.28 6,803.27

J-204 1,004.24 J-204 63.6 217.79 2,828.55 2,828.55 J-204 20 117.16 2,828.55 2,828.55

J-206 1,004.24 J-206 66.15 225.66 3,916.03 3,916.13 J-206 20 119.16 3,916.13 3,916.03

J-208 1,004.24 J-208 65.5 221.46 3,242.25 3,242.33 J-208 20 116.46 3,242.33 3,242.25

J-210 1,004.24 J-210 66.05 224.63 3,685.20 3,685.21 J-210 20 118.36 3,685.20 3,685.20

J-212 1,004.24 J-212 66.85 224.28 3,639.84 3,639.84 J-212 20 116.16 3,639.84 3,639.84

J-214 1,004.24 J-214 69.23 231.78 6,432.43 6,432.42 J-214 20 118.16 6,432.43 6,432.43

J-216 1,004.24 J-216 65.46 233.07 7,173.56 7,173.55 J-216 20 128.16 7,173.56 7,173.56

J-218 1,004.24 J-218 62.12 212.36 2,468.42 2,468.45 J-218 20 115.16 2,468.45 2,468.42

J-220 1,004.24 J-220 60.88 213.5 2,493.60 2,493.62 J-220 20 119.16 2,493.62 2,493.60

J-222 1,004.24 J-222 69.14 234.57 18,676.23 18,674.91 J-222 20 121.16 18,675.06 18,675.06

J-224 1,004.24 J-224 64.55 223.97 3,536.97 3,537.02 J-224 20 121.16 3,537.01 3,536.97

J-226 1,004.24 J-226 70.72 236.22 13,000.38 12,999.99 J-226 20 119.16 12,999.96 12,999.96

J-228 1,004.24 J-232 66.49 235.44 12,220.27 12,220.12 J-232 20 128.16 12,220.15 12,220.15

J-23 1,004.24 J-23 67.78 227.42 4,654.34 4,654.34 J-23 20 117.16 4,654.35 4,654.34

J-230 1,004.24 J-232 65.97 234.25 8,144.68 8,144.62 J-232 20 128.16 8,144.63 8,144.63

J-232 1,004.24 J-232 65.56 233.3 6,734.20 6,734.17 J-232 20 128.16 6,734.18 6,734.18

J-234 1,004.24 J-234 66.3 235.02 12,243.77 12,243.94 J-234 20 128.16 12,243.98 12,243.77

J-236 1,004.24 J-236 66.35 235.12 12,313.34 12,313.46 J-236 20 128.16 12,313.51 12,313.34

J-238 1,004.24 J-238 68.34 234.71 12,660.84 12,660.88 J-238 20 123.16 12,660.84 12,660.84

J-24 1,004.24 J-24 66.53 224.54 3,801.23 3,801.22 J-24 20 117.16 3,801.23 3,801.22

J-240 1,004.24 J-240 67.92 234.74 12,097.70 12,097.67 J-240 20 124.16 12,097.71 12,097.70

J-242 1,004.24 J-242 67.94 234.8 12,017.76 12,017.75 J-242 20 124.16 12,017.79 12,017.76

J-244 1,004.24 J-244 67.97 234.87 12,094.90 12,094.92 J-244 20 124.16 12,094.96 12,094.90

J-246 1,004.24 J-246 68.37 234.78 11,081.06 11,081.08 J-246 20 123.16 11,081.11 11,081.06

J-248 1,004.24 J-248 69.65 234.74 11,907.22 11,907.37 J-248 20 120.16 11,907.41 11,907.22

J-25 1,004.24 J-25 68.32 228.67 5,048.11 5,048.11 J-25 20 117.16 5,048.11 5,048.11

J-250 1,004.24 J-250 69.6 234.63 11,451.93 11,452.05 J-250 20 120.16 11,452.08 11,451.93

J-252 1,004.24 J-252 70.29 234.22 10,001.64 10,001.67 J-252 20 118.16 10,001.69 10,001.64

J-254 1,004.24 J-254 71.07 234.03 9,557.88 9,557.89 J-254 20 116.16 9,557.91 9,557.88

J-256 1,004.24 J-256 71.02 233.91 9,258.30 9,258.31 J-256 20 116.16 9,258.32 9,258.30

J-258 1,004.24 J-258 69.28 233.89 9,076.98 9,076.98 J-258 20 120.16 9,077.00 9,076.98

J-26 1,004.24 J-26 69.31 230.96 6,515.42 6,515.45 J-26 20 117.16 6,515.46 6,515.42

J-260 1,004.24 J-260 69.75 233.98 9,394.04 9,394.05 J-260 20 119.16 9,394.07 9,394.04

J-262 1,004.24 J-262 69.42 234.21 10,112.03 10,112.07 J-262 20 120.16 10,112.09 10,112.03

J-264 1,004.24 J-264 69.5 234.41 10,971.18 10,971.29 J-264 20 120.16 10,971.32 10,971.18

J-266 1,004.24 J-266 69.56 234.53 11,220.61 11,220.71 J-266 20 120.16 11,220.75 11,220.61

J-268 1,004.24 J-268 69.57 234.56 11,328.70 11,328.81 J-268 20 120.16 11,328.84 11,328.70

J-27 1,004.24 J-27 68.49 233.08 8,687.02 8,687.12 J-27 20 121.16 8,687.14 8,687.02

J-270 1,004.24 J-94 67.76 234.38 11,079.71 11,101.46 J-94 19.83 123.76 11,079.93 11,079.71

J-272 1,004.24 J-272 69.52 234.44 11,074.10 11,074.20 J-272 20 120.16 11,074.23 11,074.10

J-274 1,004.24 J-274 68.54 234.19 9,773.98 9,774.00 J-274 20 122.16 9,774.02 9,773.98

J-276 1,004.24 J-276 68.11 234.19 9,670.89 9,670.90 J-276 20 123.16 9,670.92 9,670.89

J-278 1,004.24 J-278 68.61 234.35 10,122.07 10,122.09 J-278 20 122.16 10,122.12 10,122.07

J-28 1,004.24 J-28 44.55 173.83 1,451.37 1,451.45 J-28 20 117.16 1,451.45 1,451.37

J-280 1,004.24 J-280 68.7 234.55 10,805.54 10,805.59 J-280 20 122.16 10,805.62 10,805.54

J-282 1,004.24 J-282 69.6 234.63 11,395.36 11,395.46 J-282 20 120.16 11,395.50 11,395.36

J-284 1,004.24 J-284 67.82 234.52 10,431.31 10,431.33 J-284 20 124.16 10,431.36 10,431.31

J-286 1,004.24 J-286 66.98 234.57 10,473.46 10,473.46 J-286 20 126.16 10,473.49 10,473.46

J-288 1,004.24 J-288 49.8 182.94 1,615.18 1,615.34 J-288 20 114.16 1,615.34 1,615.18

J-29 1,004.24 J-29 42.18 166.35 1,371.86 1,371.92 J-29 20 115.16 1,371.92 1,371.86

J-290 1,004.24 J-290 61.2 218.23 3,073.53 3,073.54 J-290 20 123.16 3,073.55 3,073.53

J-292 1,004.24 J-292 55.92 203.52 2,107.28 2,107.29 J-292 20 120.64 2,107.29 2,107.28



Fire Flow 2018 with Existing System

Fire Flow Design

ID

Total 

Demand 

(gpm)

Critical Fire 

Node ID

Critical Fire 

Node 

Pressure 

(psi)

Critical Fire 

Node Head 

(ft)
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Fire-Flow 

(gpm)

Available 

Flow at 

Hydrant 

(gpm)
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Available 

Node ID

Critical 

Available 

Node 

Pressure 
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Available 

Node 

Head (ft)
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Available 

Flow 

(gpm)

Design 

Flow 

(gpm)

J-30 1,004.24 J-30 50.35 197.2 1,811.56 1,811.56 J-30 20 127.16 1,811.56 1,811.56

J-31 1,004.24 J-31 47.73 190.16 1,650.03 1,650.13 J-31 20 126.16 1,650.13 1,650.03

J-32 1,004.24 J-32 45.45 172.89 1,459.90 1,459.99 J-32 20 114.16 1,459.99 1,459.90

J-36 1,004.24 J-143 59.03 220.04 3,169.21 3,402.83 J-143 13.88 115.84 3,169.22 3,169.21

J-37 1,004.24 J-37 46.87 175.17 1,499.00 1,499.11 J-37 20 113.16 1,499.11 1,499.00

J-4 1,000.00 J-4 63.39 219.29 3,174.45 3,174.45 J-4 20 119.16 3,174.45 3,174.45

J-40 1,004.24 J-18 61.62 218.21 3,022.68 3,037.63 J-18 19.57 121.16 3,022.68 3,022.68

J-42 1,004.24 J-42 66.03 222.29 3,430.64 3,430.86 J-42 20 116.06 3,430.86 3,430.64

J-66 1,004.24 J-66 68.03 233 8,425.26 8,425.33 J-66 20 122.16 8,425.35 8,425.26

J-72 1,004.24 J-72 67.59 227.49 4,679.56 4,679.57 J-72 20 117.66 4,679.57 4,679.56

J-74 1,004.24 J12 61.67 214.32 2,601.04 2,601.10 J12 20 118.15 2,601.06 2,601.04

J-78 1,004.24 J-78 69.72 231.01 6,375.51 6,375.51 J-78 20 116.26 6,375.52 6,375.51

J-80 1,004.24 J-80 69.19 231.48 6,742.43 6,742.44 J-80 20 117.96 6,742.45 6,742.43

J-82 1,004.24 J12 55.59 200.29 1,951.73 1,951.74 J12 20 118.16 1,951.73 1,951.73

J-84 1,004.24 J-84 69.54 229.88 5,570.27 5,570.27 J-84 20 115.56 5,570.27 5,570.27

J-86 1,004.24 J-86 68.75 230.46 5,848.17 5,848.17 J-86 20 117.96 5,848.18 5,848.17

J-88 1,004.24 J-88 68.62 233.36 9,000.67 9,000.76 J-88 20 121.16 9,000.78 9,000.67

J-90 1,004.24 J-90 67.55 232.9 8,081.26 8,081.30 J-90 20 123.16 8,081.31 8,081.26

J-92 1,004.24 J-92 67.12 232.91 7,913.41 7,913.43 J-92 20 124.16 7,913.45 7,913.41

J-94 1,004.24 J-94 67.22 233.14 8,223.02 8,223.04 J-94 20 124.16 8,223.06 8,223.01

J-96 1,004.24 J-94 67.5 233.77 9,695.80 9,794.76 J-94 19.1 122.08 9,695.96 9,695.80

J-98 1,004.24 J-98 67.1 228.86 4,793.02 4,793.15 J-98 20 120.16 4,793.15 4,793.02

J10 1,004.24 J10 68.58 229.28 5,165.17 5,165.17 J10 20 117.16 5,165.17 5,165.17

J12 1,004.24 J12 45.14 176.17 1,459.90 1,459.92 J12 20 118.16 1,459.92 1,459.90

J16 1,004.24 J16 41.32 176.35 1,416.07 1,416.17 J16 20 127.16 1,416.17 1,416.07

J18 1,004.24 J18 57.36 216.18 2,678.43 2,678.43 J18 20 129.96 2,678.43 2,678.43

J20 1,004.24 J20 60.01 212.49 2,544.96 2,544.96 J20 20 120.16 2,544.96 2,544.96



Fire Flow 2018 with Existing System

Fire Flow

ID

Static 

Demand 

(gpm)

Static 

Pressure 

(psi)

Static 

Head (ft)

Fire-Flow 

Demand 

(gpm)

Residual 

Pressure (psi)

Available Flow at 

Hydrant (gpm)

Available Flow 

Pressure (psi)

J-10 4.24 69.57 235.57 1,000.00 62.23 3,094.50 20

J-100 4.24 70.69 236.35 1,000.00 65.75 3,721.65 20

J-12 4.24 69.58 235.58 1,000.00 61.46 2,893.96 20

J-120 4.24 65.45 235.65 1,000.00 59.59 3,153.29 20

J-121 4.24 66.03 235.7 1,000.00 61.38 3,773.82 20

J-122 4.24 65.81 235.67 1,000.00 59.68 3,185.29 20

J-123 4.24 70.65 235.86 1,000.00 67.72 5,514.36 20

J-124 4.24 70.01 235.97 1,000.00 67.09 5,375.42 20

J-125 4.24 69.83 236.16 1,000.00 66.67 5,091.29 20

J-126 4.24 69.75 235.97 1,000.00 65.65 4,356.81 20

J-127 4.24 70.11 235.9 1,000.00 63.45 3,168.35 20

J-128 4.24 70.12 235.82 1,000.00 66.28 4,631.92 20

J-129 4.24 71.07 235.82 1,000.00 47.37 1,536.98 20

J-130 4.24 70.27 235.58 1,000.00 47.27 1,557.84 20

J-132 4.24 70.16 235.73 1,000.00 65.4 4,091.17 20

J-133 4.24 70.2 235.62 1,000.00 64.35 3,604.15 20

J-135 4.24 70.03 235.52 1,000.00 54.14 1,926.24 20

J-136 4.24 70.4 235.58 1,000.00 64.05 3,440.36 20

J-137 4.24 70.31 235.56 1,000.00 -126.87 477.78 20

J-138 4.24 70.27 235.58 1,000.00 62.37 2,967.44 20

J-139 4.24 68.38 235.51 1,000.00 62.04 3,423.45 20

J-14 4.24 70.27 235.58 1,000.00 62.19 2,923.44 20

J-140 4.24 69.72 235.51 1,000.00 63.44 3,497.99 20

J-141 4.24 70.03 235.51 1,000.00 63.84 3,547.63 20

J-142 4.24 70.59 235.51 1,000.00 64.34 3,541.34 20

J-143 4.24 65.74 235.51 1,000.00 58.86 3,111.01 20

J-144 4.24 66.92 235.44 1,000.00 41.59 1,424.91 20

J-145 4.24 66.49 235.44 1,000.00 40.64 1,401.13 20

J-146 4.24 72.25 235.44 1,000.00 50.33 1,647.46 20

J-147 4.24 73.63 235.42 1,000.00 -64.99 597.51 20

J-148 4.24 72.64 235.44 1,000.00 45.67 1,465.55 20

J-149 4.24 72.51 235.45 1,000.00 58.19 2,126.53 20

J-150 4.24 72.47 235.44 1,000.00 58.87 2,198.27 20

J-151 4.24 72.08 235.44 1,000.00 59.01 2,237.65 20

J-152 4.24 72.47 235.44 1,000.00 55.47 1,915.34 20

J-153 4.24 72.59 235.43 1,000.00 -61.11 603.18 20

J-154 4.24 72.34 235.45 1,000.00 56.44 1,991.54 20

J-155 4.24 69.14 235.45 1,000.00 57.24 2,299.27 20

J-156 4.24 70.39 235.45 1,000.00 59.67 2,489.87 20

J-158 4.24 70.65 235.45 1,000.00 50.78 1,712.04 20

J-159 4.24 69.01 235.46 1,000.00 54.76 2,048.41 20

J-16 4.24 70.45 235.6 1,000.00 63.17 3,134.90 20

J-160 4.24 70.39 235.46 1,000.00 60.78 2,667.17 20

J-161 4.24 68.62 235.47 1,000.00 56.71 2,274.37 20

J-162 4.24 68.76 235.48 1,000.00 59.85 2,738.50 20

J-163 4.24 68.76 235.49 1,000.00 61.02 3,005.69 20

J-164 4.24 70.62 235.48 1,000.00 62.83 3,066.52 20

J-166 4.24 68.77 235.5 1,000.00 61.97 3,276.31 20

J-168 4.24 70.29 235.61 1,000.00 41.92 1,381.99 20

J-169 4.24 69.68 235.82 1,000.00 64.82 3,951.51 20

J-170 4.24 69 235.45 1,000.00 54.55 2,031.25 20

J-171 4.24 71.32 235.49 1,000.00 64.17 3,271.01 20

J-172 4.24 71.52 236.06 1,000.00 69.64 6,994.47 20

J-174 4.24 71.52 236.06 1,000.00 62.81 2,691.57 20

J-176 4.24 71.59 236.12 1,000.00 69.24 6,001.68 20

J-178 4.24 71.96 236.07 1,000.00 69.15 5,327.53 20

J-18 4.24 69.15 235.59 1,000.00 60.43 2,746.74 20

J-180 4.24 69.6 235.63 1,000.00 65.91 4,303.90 20

J-182 4.24 69.4 235.16 1,000.00 66.62 4,807.74 20

J-184 4.24 71.96 236.07 1,000.00 62.13 2,524.33 20

J-186 4.24 71.96 236.08 1,000.00 70.13 7,141.16 20



Fire Flow 2018 with Existing System

Fire Flow

ID

Static 

Demand 
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Static 
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Fire-Flow 
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Available Flow at 

Hydrant (gpm)
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J-188 4.24 71.77 236.13 1,000.00 69.5 6,122.06 20

J-190 4.24 70.86 236.34 1,000.00 63.88 3,042.68 20

J-192 4.24 71.96 236.07 1,000.00 69.39 5,650.99 20

J-194 4.24 71.96 236.08 1,000.00 69.54 5,856.90 20

J-196 4.24 72.08 235.34 1,000.00 66.21 3,302.71 20

J-198 4.24 72.49 236.09 1,000.00 70.71 7,283.00 20

J-20 4.24 67.47 235.72 1,000.00 61.16 3,282.43 20

J-200 4.24 72.6 236.16 1,000.00 70.82 7,269.19 20

J-202 4.24 71.66 236.27 1,000.00 69.73 6,803.27 20

J-204 4.24 71.64 236.34 1,000.00 63.6 2,828.55 20

J-206 4.24 70.26 235.16 1,000.00 66.15 3,916.13 20

J-208 4.24 71.45 235.2 1,000.00 65.5 3,242.33 20

J-210 4.24 71.04 236.16 1,000.00 66.05 3,685.21 20

J-212 4.24 72.05 236.27 1,000.00 66.85 3,639.84 20

J-214 4.24 71.33 236.61 1,000.00 69.23 6,432.42 20

J-216 4.24 67.2 237.1 1,000.00 65.46 7,173.55 20

J-218 4.24 72.05 235.29 1,000.00 62.12 2,468.45 20

J-220 4.24 70.28 235.19 1,000.00 60.88 2,493.62 20

J-222 4.24 69.34 235.02 1,000.00 69.14 18,674.91 20

J-224 4.24 69.4 235.16 1,000.00 64.55 3,537.02 20

J-226 4.24 72.2 239.62 1,000.00 70.72 12,999.99 20

J-228 4.24 67.72 238.29 1,000.00 66.49 12,220.12 20

J-23 4.24 71.45 235.9 1,000.00 67.78 4,654.34 20

J-230 4.24 67.72 238.29 1,000.00 65.97 8,144.62 20

J-232 4.24 67.72 238.29 1,000.00 65.56 6,734.17 20

J-234 4.24 67.18 237.05 1,000.00 66.3 12,243.94 20

J-236 4.24 67.33 237.39 1,000.00 66.35 12,313.46 20

J-238 4.24 68.86 235.93 1,000.00 68.34 12,660.88 20

J-24 4.24 71.51 236.04 1,000.00 66.53 3,801.22 20

J-240 4.24 68.55 236.21 1,000.00 67.92 12,097.67 20

J-242 4.24 68.64 236.42 1,000.00 67.94 12,017.75 20

J-244 4.24 68.71 236.57 1,000.00 67.97 12,094.92 20

J-246 4.24 69.24 236.79 1,000.00 68.37 11,081.08 20

J-248 4.24 70.55 236.82 1,000.00 69.65 11,907.37 20

J-25 4.24 71.53 236.08 1,000.00 68.32 5,048.11 20

J-250 4.24 70.54 236.79 1,000.00 69.6 11,452.05 20

J-252 4.24 71.4 236.77 1,000.00 70.29 10,001.67 20

J-254 4.24 72.26 236.76 1,000.00 71.07 9,557.89 20

J-256 4.24 72.25 236.74 1,000.00 71.02 9,258.31 20

J-258 4.24 70.51 236.72 1,000.00 69.28 9,076.98 20

J-26 4.24 71.53 236.09 1,000.00 69.31 6,515.45 20

J-260 4.24 70.93 236.71 1,000.00 69.75 9,394.05 20

J-262 4.24 70.49 236.69 1,000.00 69.42 10,112.07 20

J-264 4.24 70.49 236.68 1,000.00 69.5 10,971.29 20

J-266 4.24 70.51 236.72 1,000.00 69.56 11,220.71 20

J-268 4.24 70.51 236.72 1,000.00 69.57 11,328.81 20

J-27 4.24 69.94 236.4 1,000.00 68.49 8,687.12 20

J-270 4.24 70.48 236.66 1,000.00 69.5 11,101.46 20

J-272 4.24 70.49 236.67 1,000.00 69.52 11,074.20 20

J-274 4.24 69.62 236.67 1,000.00 68.54 9,774.00 20

J-276 4.24 69.19 236.67 1,000.00 68.11 9,670.90 20

J-278 4.24 69.62 236.67 1,000.00 68.61 10,122.09 20

J-28 4.24 71.25 235.45 1,000.00 44.55 1,451.45 20

J-280 4.24 69.62 236.67 1,000.00 68.7 10,805.59 20

J-282 4.24 70.51 236.73 1,000.00 69.6 11,395.46 20

J-284 4.24 68.74 236.64 1,000.00 67.82 10,431.33 20

J-286 4.24 67.86 236.61 1,000.00 66.98 10,473.46 20

J-288 4.24 72.55 235.44 1,000.00 49.8 1,615.34 20

J-29 4.24 72.12 235.45 1,000.00 42.18 1,371.92 20

J-290 4.24 68.67 235.49 1,000.00 61.2 3,073.54 20

J-292 4.24 69.75 235.45 1,000.00 55.92 2,107.29 20



Fire Flow 2018 with Existing System

Fire Flow
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J-30 4.24 66.98 235.58 1,000.00 50.35 1,811.56 20

J-31 4.24 67.4 235.56 1,000.00 47.73 1,650.13 20

J-32 4.24 72.55 235.44 1,000.00 45.45 1,459.99 20

J-36 4.24 72.58 235.51 1,000.00 65.8 3,402.83 20

J-37 4.24 72.98 235.44 1,000.00 46.87 1,499.11 20

J-4 0 70.47 235.64 1,000.00 63.39 3,174.45 20

J-40 4.24 69.58 235.59 1,000.00 62.05 3,037.63 20

J-42 4.24 71.94 235.92 1,000.00 66.03 3,430.86 20

J-66 4.24 69.51 236.41 1,000.00 68.03 8,425.33 20

J-72 4.24 71.23 235.9 1,000.00 67.59 4,679.57 20

J-74 4.24 71.02 235.91 1,000.00 61.67 2,601.10 20

J-78 4.24 71.89 236.02 1,000.00 69.72 6,375.51 20

J-80 4.24 71.17 236.05 1,000.00 69.19 6,742.44 20

J-82 4.24 71.02 235.9 1,000.00 55.59 1,951.74 20

J-84 4.24 72.23 236.11 1,000.00 69.54 5,570.27 20

J-86 4.24 71.19 236.11 1,000.00 68.75 5,848.17 20

J-88 4.24 69.95 236.45 1,000.00 68.62 9,000.76 20

J-90 4.24 69.08 236.43 1,000.00 67.55 8,081.30 20

J-92 4.24 68.66 236.46 1,000.00 67.12 7,913.43 20

J-94 4.24 68.67 236.49 1,000.00 67.22 8,223.04 20

J-96 4.24 69.99 236.53 1,000.00 68.8 9,794.76 20

J-98 4.24 70.36 236.38 1,000.00 67.1 4,793.15 20

J10 4.24 71.52 236.06 1,000.00 68.58 5,165.17 20

J12 4.24 71.02 235.9 1,000.00 45.14 1,459.92 20

J16 4.24 66.92 235.44 1,000.00 41.32 1,416.17 20

J18 4.24 65.76 235.56 1,000.00 57.36 2,678.43 20

J20 4.24 70.01 235.58 1,000.00 60.01 2,544.96 20



Fire Flow 2032 with Existing System

Fire Flow Design
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J-10 1,004.84 J-10 61.89 217.83 3,066.70 3,066.71 J-10 20 121.16 3,066.71 3,066.70

J-100 1,004.84 J-100 65.64 224.69 3,708.33 3,708.33 J-100 20 119.36 3,708.33 3,708.33

J-12 1,004.84 J-12 61.13 216.07 2,869.63 2,869.63 J-12 20 121.16 2,869.64 2,869.63

J-120 1,004.84 J-120 59.44 221.77 3,141.72 3,141.96 J-120 20 130.76 3,141.96 3,141.72

J-121 1,004.84 J-121 61.17 224.47 3,748.98 3,748.98 J-121 20 129.46 3,748.98 3,748.98

J-122 1,004.84 J-122 59.45 221.01 3,165.24 3,165.24 J-122 20 129.96 3,165.24 3,165.24

J-123 1,004.84 J-123 67.52 228.62 5,469.70 5,469.77 J-123 20 118.96 5,469.77 5,469.70

J-124 1,004.84 J-124 66.91 228.83 5,337.83 5,337.86 J-124 20 120.56 5,337.86 5,337.83

J-125 1,004.84 J-125 66.51 228.49 5,058.43 5,058.44 J-125 20 121.16 5,058.44 5,058.43

J-126 1,004.84 J-126 65.45 226.04 4,325.91 4,325.93 J-126 20 121.16 4,325.93 4,325.91

J-127 1,004.84 J-127 63.25 220.07 3,151.85 3,151.85 J-127 20 120.26 3,151.85 3,151.85

J-128 1,004.84 J-128 66.05 226.43 4,594.14 4,594.18 J-128 20 120.16 4,594.18 4,594.14

J-129 1,004.84 J-129 47.12 180.55 1,532.01 1,532.01 J-129 20 117.96 1,532.01 1,532.01

J-130 1,004.84 J-130 46.91 181.66 1,549.81 1,549.87 J-130 20 119.56 1,549.87 1,549.81

J-132 1,004.84 J-132 65.12 224.1 4,054.59 4,054.62 J-132 20 119.96 4,054.62 4,054.59

J-133 1,004.84 J-133 64.04 221.39 3,570.86 3,570.88 J-133 20 119.76 3,570.89 3,570.86

J-135 1,004.84 J-135 53.77 198.01 1,914.15 1,914.15 J-135 20 120.06 1,914.15 1,914.15

J-136 1,004.84 J-137 63.63 220.14 3,404.29 3,408.02 J-137 19.9 119.23 3,404.31 3,404.29

J-137 1,004.84 J-137 -127.41 -220.76 476.68 476.68 J-137 20 119.46 476.68 476.68

J-138 1,004.84 J20 61.77 216.55 2,933.67 2,942.31 J20 19.74 119.56 2,933.68 2,933.67

J-139 1,004.84 J-139 61.67 220.03 3,385.68 3,385.72 J-139 20 123.86 3,385.72 3,385.68

J-14 1,004.84 J-14 61.85 216.14 2,899.08 2,899.08 J-14 20 119.56 2,899.08 2,899.08

J-140 1,004.84 J-139 61.74 220.2 3,413.88 3,459.83 J-139 18.86 121.24 3,413.92 3,413.88

J-141 1,004.84 J-145 60.06 220.6 3,415.76 3,509.03 J-145 17.78 123.04 3,415.82 3,415.76

J-142 1,004.84 J-143 59.33 220.73 3,378.55 3,503.39 J-143 17.03 123.1 3,378.59 3,378.55

J-143 1,004.84 J-143 58.5 218.81 3,078.69 3,078.71 J-143 20 129.96 3,078.71 3,078.69

J-144 1,004.84 J-145 40.68 175.89 1,407.72 1,415.21 J-145 19.57 127.16 1,407.80 1,407.72

J-145 1,004.84 J-145 40.17 174.71 1,391.56 1,391.64 J-145 20 128.16 1,391.64 1,391.56

J-146 1,004.84 J-146 49.86 183.77 1,636.00 1,636.00 J-146 20 114.86 1,636.00 1,636.00

J-147 1,004.84 J-147 -65.6 -85.89 595.46 595.47 J-147 20 111.66 595.47 595.46

J-148 1,004.84 J-148 45.2 172.11 1,456.42 1,456.51 J-148 20 113.96 1,456.51 1,456.42

J-149 1,004.84 J-149 57.76 201.41 2,109.71 2,109.71 J-149 20 114.26 2,109.71 2,109.71

J-150 1,004.84 J-150 58.43 203.04 2,179.86 2,179.86 J-150 20 114.36 2,179.86 2,179.86

J-151 1,004.84 J-151 58.59 204.32 2,219.33 2,219.33 J-151 20 115.26 2,219.33 2,219.33

J-152 1,004.84 J-152 55.04 195.22 1,901.42 1,901.42 J-152 20 114.36 1,901.42 1,901.42

J-153 1,004.84 J-153 -61.68 -74.44 601.18 601.19 J-153 20 114.06 601.19 601.18

J-154 1,004.84 J-154 56.01 197.76 1,976.56 1,976.56 J-154 20 114.66 1,976.56 1,976.56

J-155 1,004.84 J-155 56.82 207.01 2,278.52 2,278.52 J-155 20 122.05 2,278.52 2,278.52

J-156 1,004.84 J-170 57.86 209.74 2,427.80 2,466.80 J-170 18.61 119.16 2,427.80 2,427.80

J-158 1,004.84 J-158 50.33 188.56 1,700.09 1,700.09 J-158 20 118.56 1,700.09 1,700.09

J-159 1,004.84 J-159 54.34 201.6 2,032.00 2,032.00 J-159 20 122.36 2,032.00 2,032.00

J-16 1,004.84 J-18 61.58 218.12 3,075.73 3,107.78 J-18 19.09 120.07 3,075.74 3,075.73

J-160 1,004.84 J-160 60.37 212.32 2,641.62 2,641.63 J-160 20 119.16 2,641.63 2,641.62

J-161 1,004.84 J-161 56.3 207.03 2,254.90 2,254.91 J-161 20 123.26 2,254.91 2,254.90

J-162 1,004.84 J-162 59.45 214.01 2,712.15 2,712.16 J-162 20 122.96 2,712.16 2,712.15

J-163 1,004.84 J-163 60.64 216.75 2,974.99 2,975.01 J-163 20 122.96 2,975.01 2,974.99

J-164 1,004.84 J-170 60.96 216.89 3,026.46 3,035.10 J-170 19.76 121.8 3,026.48 3,026.46

J-166 1,004.84 J-166 61.59 218.95 3,241.36 3,241.39 J-166 20 122.96 3,241.39 3,241.36

J-168 1,004.84 J-168 41.57 169.34 1,375.98 1,376.00 J-168 20 119.56 1,376.00 1,375.98

J-169 1,004.84 J-169 64.57 224.03 3,920.40 3,920.41 J-169 20 121.16 3,920.41 3,920.40

J-170 1,004.84 J-170 54.12 201.11 2,014.94 2,014.95 J-170 20 122.36 2,014.95 2,014.94

J-171 1,004.84 J-170 61.55 218.26 3,187.83 3,236.95 J-170 18.68 119.32 3,187.87 3,187.83

J-172 1,004.84 J-172 69.51 231.43 6,954.11 6,954.13 J-172 20 117.16 6,954.14 6,954.11

J-174 1,004.84 J-174 62.67 215.64 2,684.21 2,684.11 J-174 20 117.16 2,684.11 2,684.11

J-176 1,004.84 J-176 69.12 230.43 5,971.36 5,971.36 J-176 20 117.06 5,971.37 5,971.36

J-178 1,004.84 J-178 69.02 229.3 5,303.28 5,303.28 J-178 20 116.16 5,303.28 5,303.28

J-18 1,004.84 J-18 60.09 214.68 2,724.63 2,724.63 J-18 20 122.16 2,724.64 2,724.63

J-180 1,004.84 J-180 65.78 226.82 4,289.50 4,289.50 J-180 20 121.16 4,289.50 4,289.50

J-182 1,004.84 J-224 66.56 228.6 4,801.03 4,801.22 J-224 20 121.16 4,801.21 4,801.03

J-184 1,004.84 J-184 61.99 213.06 2,517.90 2,517.80 J-184 20 116.16 2,517.80 2,517.80

J-186 1,004.84 J-186 70.01 231.57 7,100.56 7,100.58 J-186 20 116.16 7,100.59 7,100.56
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J-188 1,004.84 J-188 69.38 230.62 6,091.65 6,091.66 J-188 20 116.66 6,091.67 6,091.65

J-190 1,004.84 J-190 63.77 219.96 3,033.52 3,033.33 J-190 20 118.96 3,033.33 3,033.33

J-192 1,004.84 J-192 69.27 229.86 5,624.12 5,624.12 J-192 20 116.16 5,624.13 5,624.12

J-194 1,004.84 J-194 69.41 230.2 5,828.68 5,828.68 J-194 20 116.16 5,828.69 5,828.68

J-196 1,004.84 J-196 66.13 221.62 3,298.03 3,298.14 J-196 20 115.16 3,298.14 3,298.03

J-198 1,004.84 J-198 70.59 231.71 7,242.88 7,242.90 J-198 20 114.96 7,242.91 7,242.88

J-20 1,004.84 J-20 60.87 220.49 3,255.45 3,255.45 J-20 20 126.16 3,255.45 3,255.45

J-200 1,004.84 J-210 69.15 231.78 7,110.74 7,230.14 J-210 18.44 114.76 7,110.77 7,110.74

J-202 1,004.84 J-202 69.62 231.58 6,769.59 6,769.60 J-202 20 117.06 6,769.60 6,769.59

J-204 1,004.84 J-204 63.49 217.53 2,820.72 2,820.53 J-204 20 117.16 2,820.53 2,820.53

J-206 1,004.84 J-206 66.09 225.53 3,911.18 3,911.32 J-206 20 119.16 3,911.32 3,911.18

J-208 1,004.84 J-208 65.44 221.32 3,238.72 3,238.81 J-208 20 116.46 3,238.81 3,238.72

J-210 1,004.84 J-210 65.93 224.35 3,673.45 3,673.31 J-210 20 118.36 3,673.30 3,673.30

J-212 1,004.84 J-212 66.74 224.02 3,629.20 3,628.94 J-212 20 116.16 3,628.94 3,628.94

J-214 1,004.84 J-214 69.14 231.57 6,405.47 6,405.47 J-214 20 118.16 6,405.48 6,405.47

J-216 1,004.84 J-216 65.39 232.92 7,143.04 7,143.04 J-216 20 128.16 7,143.05 7,143.04

J-218 1,004.84 J-218 62.04 212.19 2,465.92 2,465.96 J-218 20 115.16 2,465.96 2,465.92

J-220 1,004.84 J-220 60.82 213.35 2,491.08 2,491.10 J-220 20 119.16 2,491.10 2,491.08

J-222 1,004.84 J-222 69.13 234.53 18,661.11 18,659.89 J-222 20 121.16 18,660.04 18,660.04

J-224 1,004.84 J-224 64.48 223.82 3,533.35 3,533.41 J-224 20 121.16 3,533.40 3,533.35

J-226 1,004.84 J-226 70.69 236.15 12,948.80 12,948.64 J-226 20 119.16 12,948.61 12,948.61

J-228 1,004.84 J-232 66.46 235.38 12,158.31 12,158.44 J-232 20 128.16 12,158.46 12,158.31

J-23 1,004.84 J-23 67.6 227 4,625.47 4,625.48 J-23 20 117.16 4,625.48 4,625.47

J-230 1,004.84 J-232 65.94 234.18 8,114.53 8,114.49 J-232 20 128.16 8,114.51 8,114.51

J-232 1,004.84 J-232 65.53 233.23 6,712.71 6,712.69 J-232 20 128.16 6,712.70 6,712.70

J-234 1,004.84 J-234 66.29 234.98 12,170.02 12,170.30 J-234 20 128.16 12,170.34 12,170.02

J-236 1,004.84 J-236 66.33 235.09 12,241.95 12,242.27 J-236 20 128.16 12,242.32 12,241.95

J-238 1,004.84 J-238 68.31 234.65 12,619.49 12,619.54 J-238 20 123.16 12,619.50 12,619.49

J-24 1,004.84 J-24 66.37 224.16 3,783.04 3,783.03 J-24 20 117.16 3,783.04 3,783.03

J-240 1,004.84 J-240 67.89 234.68 12,049.47 12,049.44 J-240 20 124.16 12,049.49 12,049.47

J-242 1,004.84 J-242 67.92 234.74 11,962.40 11,962.40 J-242 20 124.16 11,962.45 11,962.40

J-244 1,004.84 J-244 67.94 234.81 12,033.63 12,033.66 J-244 20 124.16 12,033.70 12,033.63

J-246 1,004.84 J-246 68.34 234.72 11,024.82 11,024.85 J-246 20 123.16 11,024.88 11,024.82

J-248 1,004.84 J-248 69.62 234.66 11,835.73 11,835.95 J-248 20 120.16 11,835.99 11,835.73

J-25 1,004.84 J-25 68.16 228.3 5,019.00 5,019.00 J-25 20 117.16 5,019.01 5,019.00

J-250 1,004.84 J-250 69.57 234.55 11,384.33 11,384.50 J-250 20 120.16 11,384.54 11,384.33

J-252 1,004.84 J-252 70.25 234.13 9,948.94 9,948.99 J-252 20 118.16 9,949.01 9,948.94

J-254 1,004.84 J-254 71.04 233.94 9,509.79 9,509.81 J-254 20 116.16 9,509.83 9,509.79

J-256 1,004.84 J-256 70.98 233.82 9,212.60 9,212.62 J-256 20 116.16 9,212.64 9,212.60

J-258 1,004.84 J-258 69.24 233.8 9,031.14 9,031.16 J-258 20 120.16 9,031.17 9,031.14

J-26 1,004.84 J-26 69.16 230.62 6,471.37 6,471.42 J-26 20 117.16 6,471.43 6,471.37

J-260 1,004.84 J-260 69.71 233.89 9,345.43 9,345.46 J-260 20 119.16 9,345.47 9,345.43

J-262 1,004.84 J-262 69.38 234.11 10,055.47 10,055.54 J-262 20 120.16 10,055.56 10,055.47

J-264 1,004.84 J-264 69.46 234.31 10,904.95 10,905.09 J-264 20 120.16 10,905.13 10,904.95

J-266 1,004.84 J-266 69.52 234.44 11,153.93 11,154.08 J-266 20 120.16 11,154.11 11,153.93

J-268 1,004.84 J-268 69.53 234.47 11,260.96 11,261.12 J-268 20 120.16 11,261.15 11,260.96

J-27 1,004.84 J-27 68.4 232.85 8,626.62 8,626.79 J-27 20 121.16 8,626.80 8,626.62

J-270 1,004.84 J-94 67.71 234.26 11,002.72 11,032.38 J-94 19.77 123.62 11,002.97 11,002.72

J-272 1,004.84 J-272 69.48 234.35 11,007.40 11,007.55 J-272 20 120.16 11,007.58 11,007.40

J-274 1,004.84 J-274 68.5 234.1 9,721.69 9,721.72 J-274 20 122.16 9,721.74 9,721.69

J-276 1,004.84 J-276 68.07 234.1 9,619.58 9,619.60 J-276 20 123.16 9,619.63 9,619.58

J-278 1,004.84 J-278 68.57 234.26 10,068.05 10,068.09 J-278 20 122.16 10,068.12 10,068.05

J-28 1,004.84 J-28 44.09 172.76 1,442.52 1,442.60 J-28 20 117.16 1,442.60 1,442.52

J-280 1,004.84 J-280 68.66 234.47 10,745.65 10,745.71 J-280 20 122.16 10,745.74 10,745.65

J-282 1,004.84 J-282 69.56 234.54 11,328.68 11,328.82 J-282 20 120.16 11,328.85 11,328.68

J-284 1,004.84 J-284 67.79 234.44 10,375.96 10,375.98 J-284 20 124.16 10,376.01 10,375.96

J-286 1,004.84 J-286 66.95 234.5 10,419.34 10,419.36 J-286 20 126.16 10,419.38 10,419.34

J-288 1,004.84 J-288 49.35 181.88 1,604.76 1,604.76 J-288 20 114.16 1,604.76 1,604.76

J-29 1,004.84 J-29 41.72 165.28 1,364.07 1,364.11 J-29 20 115.16 1,364.11 1,364.07

J-290 1,004.84 J-290 60.81 217.35 3,041.54 3,041.56 J-290 20 123.16 3,041.56 3,041.54

J-292 1,004.84 J-292 55.48 202.53 2,089.77 2,089.77 J-292 20 120.64 2,089.77 2,089.77



Fire Flow 2032 with Existing System

Fire Flow Design

ID

Total 

Demand 

(gpm)

Critical 

Fire Node 

ID

Critical Fire 

Node 

Pressure 

(psi)

Critical Fire 

Node Head 

(ft)

Adjusted 

Fire-Flow 

(gpm)

Available 

Flow at 

Hydrant 

(gpm)

Critical 

Available 

Node ID

Critical 

Available 

Node 

Pressure 

(psi)

Critical 

Available 

Node 

Head (ft)

Adjusted 

Available 

Flow 

(gpm)

Design 

Flow 

(gpm)

J-30 1,004.84 J-30 49.99 196.37 1,800.08 1,800.08 J-30 20 127.16 1,800.08 1,800.08

J-31 1,004.84 J-31 47.37 189.32 1,640.43 1,640.55 J-31 20 126.16 1,640.55 1,640.43

J-32 1,004.84 J-32 44.97 171.79 1,450.91 1,450.99 J-32 20 114.16 1,450.99 1,450.91

J-36 1,004.84 J-143 58.68 219.22 3,135.71 3,369.70 J-143 13.88 115.82 3,135.73 3,135.71

J-37 1,004.84 J-37 46.39 174.07 1,489.48 1,489.60 J-37 20 113.16 1,489.60 1,489.48

J-4 1,000.00 J-4 63.07 218.55 3,147.30 3,147.31 J-4 20 119.16 3,147.31 3,147.30

J-40 1,004.84 J-18 61.28 217.44 2,996.36 3,011.32 J-18 19.57 121.16 2,996.37 2,996.36

J-42 1,004.84 J-42 65.86 221.9 3,415.77 3,415.77 J-42 20 116.06 3,415.77 3,415.77

J-66 1,004.84 J-66 67.93 232.78 8,368.52 8,368.64 J-66 20 122.16 8,368.65 8,368.52

J-72 1,004.84 J-72 67.4 227.06 4,649.85 4,649.85 J-72 20 117.66 4,649.86 4,649.85

J-74 1,004.84 J12 61.47 213.87 2,590.42 2,590.60 J12 20 118.15 2,590.55 2,590.42

J-78 1,004.84 J-78 69.59 230.71 6,340.56 6,340.58 J-78 20 116.26 6,340.58 6,340.56

J-80 1,004.84 J-80 69.06 231.19 6,703.80 6,703.82 J-80 20 117.96 6,703.82 6,703.80

J-82 1,004.84 J12 55.38 199.81 1,945.31 1,945.34 J12 20 118.16 1,945.33 1,945.31

J-84 1,004.84 J-84 69.4 229.58 5,541.53 5,541.53 J-84 20 115.56 5,541.54 5,541.53

J-86 1,004.84 J-86 68.62 230.17 5,817.61 5,817.61 J-86 20 117.96 5,817.62 5,817.61

J-88 1,004.84 J-88 68.53 233.16 8,941.26 8,941.39 J-88 20 121.16 8,941.40 8,941.26

J-90 1,004.84 J-90 67.46 232.7 8,029.70 8,029.77 J-90 20 123.16 8,029.79 8,029.70

J-92 1,004.84 J-92 67.04 232.71 7,865.20 7,865.25 J-92 20 124.16 7,865.26 7,865.20

J-94 1,004.84 J-94 67.14 232.96 8,172.99 8,173.04 J-94 20 124.16 8,173.05 8,172.99

J-96 1,004.84 J-94 67.42 233.61 9,629.34 9,730.16 J-94 19.08 122.05 9,629.56 9,629.34

J-98 1,004.84 J-98 67 228.63 4,772.65 4,772.65 J-98 20 120.16 4,772.65 4,772.65

J10 1,004.84 J10 68.46 228.99 5,141.59 5,141.59 J10 20 117.16 5,141.60 5,141.59

J12 1,004.84 J12 44.92 175.67 1,456.27 1,456.27 J12 20 118.16 1,456.27 1,456.27

J16 1,004.84 J16 40.84 175.26 1,406.46 1,406.55 J16 20 127.16 1,406.55 1,406.46

J18 1,004.84 J18 57.05 215.46 2,657.95 2,657.95 J18 20 129.96 2,657.95 2,657.95

J20 1,004.84 J20 59.67 211.71 2,525.87 2,525.87 J20 20 120.16 2,525.87 2,525.87
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J-10 4.84 69.41 235.19 1,000.00 61.89 3,066.71 20

J-100 4.84 70.59 236.11 1,000.00 65.64 3,708.33 20

J-12 4.84 69.41 235.2 1,000.00 61.13 2,869.63 20

J-120 4.84 65.35 235.41 1,000.00 59.44 3,141.96 20

J-121 4.84 65.91 235.42 1,000.00 61.17 3,748.98 20

J-122 4.84 65.68 235.38 1,000.00 59.45 3,165.24 20

J-123 4.84 70.53 235.57 1,000.00 67.52 5,469.77 20

J-124 4.84 69.89 235.69 1,000.00 66.91 5,337.86 20

J-125 4.84 69.71 235.88 1,000.00 66.51 5,058.44 20

J-126 4.84 69.62 235.67 1,000.00 65.45 4,325.93 20

J-127 4.84 69.98 235.6 1,000.00 63.25 3,151.85 20

J-128 4.84 69.98 235.51 1,000.00 66.05 4,594.18 20

J-129 4.84 70.93 235.5 1,000.00 47.12 1,532.01 20

J-130 4.84 70.11 235.21 1,000.00 46.91 1,549.87 20

J-132 4.84 70.02 235.39 1,000.00 65.12 4,054.62 20

J-133 4.84 70.05 235.26 1,000.00 64.04 3,570.88 20

J-135 4.84 69.86 235.13 1,000.00 53.77 1,914.15 20

J-136 4.84 70.24 235.21 1,000.00 63.72 3,408.02 20

J-137 4.84 70.15 235.19 1,000.00 -127.41 476.68 20

J-138 4.84 70.11 235.2 1,000.00 62.03 2,942.31 20

J-139 4.84 68.21 235.12 1,000.00 61.67 3,385.72 20

J-14 4.84 70.11 235.21 1,000.00 61.85 2,899.08 20

J-140 4.84 69.55 235.12 1,000.00 63.07 3,459.83 20

J-141 4.84 69.86 235.12 1,000.00 63.48 3,509.03 20

J-142 4.84 70.42 235.12 1,000.00 63.97 3,503.39 20

J-143 4.84 65.57 235.13 1,000.00 58.5 3,078.71 20

J-144 4.84 66.74 235.03 1,000.00 41.12 1,415.21 20

J-145 4.84 66.31 235.03 1,000.00 40.17 1,391.64 20

J-146 4.84 72.07 235.03 1,000.00 49.86 1,636.00 20

J-147 4.84 73.45 235.01 1,000.00 -65.6 595.47 20

J-148 4.84 72.46 235.03 1,000.00 45.2 1,456.51 20

J-149 4.84 72.34 235.05 1,000.00 57.76 2,109.71 20

J-150 4.84 72.29 235.04 1,000.00 58.43 2,179.86 20

J-151 4.84 71.9 235.04 1,000.00 58.59 2,219.33 20

J-152 4.84 72.29 235.04 1,000.00 55.04 1,901.42 20

J-153 4.84 72.41 235.02 1,000.00 -61.68 601.19 20

J-154 4.84 72.16 235.04 1,000.00 56.01 1,976.56 20

J-155 4.84 68.96 235.04 1,000.00 56.82 2,278.52 20

J-156 4.84 70.22 235.05 1,000.00 59.25 2,466.80 20

J-158 4.84 70.48 235.05 1,000.00 50.33 1,700.09 20

J-159 4.84 68.83 235.06 1,000.00 54.34 2,032.00 20

J-16 4.84 70.29 235.22 1,000.00 62.84 3,107.78 20

J-160 4.84 70.22 235.06 1,000.00 60.37 2,641.63 20

J-161 4.84 68.45 235.07 1,000.00 56.3 2,254.91 20

J-162 4.84 68.59 235.09 1,000.00 59.45 2,712.16 20

J-163 4.84 68.59 235.09 1,000.00 60.64 2,975.01 20

J-164 4.84 70.45 235.08 1,000.00 62.44 3,035.10 20

J-166 4.84 68.6 235.11 1,000.00 61.59 3,241.39 20

J-168 4.84 70.13 235.25 1,000.00 41.57 1,376.00 20

J-169 4.84 69.54 235.49 1,000.00 64.57 3,920.41 20

J-170 4.84 68.83 235.05 1,000.00 54.12 2,014.95 20

J-171 4.84 71.15 235.09 1,000.00 63.79 3,236.95 20

J-172 4.84 71.41 235.81 1,000.00 69.51 6,954.13 20

J-174 4.84 71.41 235.81 1,000.00 62.67 2,684.11 20

J-176 4.84 71.48 235.86 1,000.00 69.12 5,971.36 20

J-178 4.84 71.85 235.81 1,000.00 69.02 5,303.28 20

J-18 4.84 68.99 235.21 1,000.00 60.09 2,724.63 20

J-180 4.84 69.5 235.41 1,000.00 65.78 4,289.50 20

J-182 4.84 69.37 235.1 1,000.00 66.56 4,801.22 20

J-184 4.84 71.85 235.81 1,000.00 61.99 2,517.80 20

J-186 4.84 71.85 235.83 1,000.00 70.01 7,100.58 20
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J-188 4.84 71.66 235.88 1,000.00 69.38 6,091.66 20

J-190 4.84 70.76 236.1 1,000.00 63.77 3,033.33 20

J-192 4.84 71.85 235.83 1,000.00 69.27 5,624.12 20

J-194 4.84 71.85 235.83 1,000.00 69.41 5,828.68 20

J-196 4.84 72.03 235.25 1,000.00 66.13 3,298.14 20

J-198 4.84 72.38 235.84 1,000.00 70.59 7,242.90 20

J-20 4.84 67.32 235.37 1,000.00 60.87 3,255.45 20

J-200 4.84 72.5 235.91 1,000.00 70.71 7,230.14 20

J-202 4.84 71.55 236.03 1,000.00 69.62 6,769.60 20

J-204 4.84 71.53 236.09 1,000.00 63.49 2,820.53 20

J-206 4.84 70.24 235.11 1,000.00 66.09 3,911.32 20

J-208 4.84 71.43 235.14 1,000.00 65.44 3,238.81 20

J-210 4.84 70.94 235.91 1,000.00 65.93 3,673.31 20

J-212 4.84 71.94 236.03 1,000.00 66.74 3,628.94 20

J-214 4.84 71.23 236.39 1,000.00 69.14 6,405.47 20

J-216 4.84 67.12 236.9 1,000.00 65.39 7,143.04 20

J-218 4.84 72.02 235.2 1,000.00 62.04 2,465.96 20

J-220 4.84 70.25 235.13 1,000.00 60.82 2,491.10 20

J-222 4.84 69.33 235.01 1,000.00 69.13 18,659.89 20

J-224 4.84 69.37 235.1 1,000.00 64.48 3,533.41 20

J-226 4.84 72.14 239.49 1,000.00 70.69 12,948.64 20

J-228 4.84 67.65 238.13 1,000.00 66.46 12,158.44 20

J-23 4.84 71.33 235.62 1,000.00 67.6 4,625.48 20

J-230 4.84 67.65 238.13 1,000.00 65.94 8,114.49 20

J-232 4.84 67.65 238.13 1,000.00 65.53 6,712.69 20

J-234 4.84 67.1 236.86 1,000.00 66.29 12,170.30 20

J-236 4.84 67.25 237.21 1,000.00 66.33 12,242.27 20

J-238 4.84 68.82 235.82 1,000.00 68.31 12,619.54 20

J-24 4.84 71.39 235.76 1,000.00 66.37 3,783.03 20

J-240 4.84 68.49 236.07 1,000.00 67.89 12,049.44 20

J-242 4.84 68.58 236.26 1,000.00 67.92 11,962.40 20

J-244 4.84 68.63 236.39 1,000.00 67.94 12,033.66 20

J-246 4.84 69.16 236.61 1,000.00 68.34 11,024.85 20

J-248 4.84 70.47 236.63 1,000.00 69.62 11,835.95 20

J-25 4.84 71.41 235.81 1,000.00 68.16 5,019.00 20

J-250 4.84 70.45 236.59 1,000.00 69.57 11,384.50 20

J-252 4.84 71.31 236.57 1,000.00 70.25 9,948.99 20

J-254 4.84 72.17 236.56 1,000.00 71.04 9,509.81 20

J-256 4.84 72.16 236.54 1,000.00 70.98 9,212.62 20

J-258 4.84 70.42 236.52 1,000.00 69.24 9,031.16 20

J-26 4.84 71.42 235.83 1,000.00 69.16 6,471.42 20

J-260 4.84 70.85 236.5 1,000.00 69.71 9,345.46 20

J-262 4.84 70.41 236.49 1,000.00 69.38 10,055.54 20

J-264 4.84 70.4 236.48 1,000.00 69.46 10,905.09 20

J-266 4.84 70.42 236.52 1,000.00 69.52 11,154.08 20

J-268 4.84 70.42 236.52 1,000.00 69.53 11,261.12 20

J-27 4.84 69.83 236.17 1,000.00 68.4 8,626.79 20

J-270 4.84 70.39 236.46 1,000.00 69.46 11,032.38 20

J-272 4.84 70.4 236.47 1,000.00 69.48 11,007.55 20

J-274 4.84 69.53 236.47 1,000.00 68.5 9,721.72 20

J-276 4.84 69.1 236.47 1,000.00 68.07 9,619.60 20

J-278 4.84 69.53 236.47 1,000.00 68.57 10,068.09 20

J-28 4.84 71.08 235.04 1,000.00 44.09 1,442.60 20

J-280 4.84 69.53 236.47 1,000.00 68.66 10,745.71 20

J-282 4.84 70.43 236.54 1,000.00 69.56 11,328.82 20

J-284 4.84 68.66 236.45 1,000.00 67.79 10,375.98 20

J-286 4.84 67.78 236.43 1,000.00 66.95 10,419.36 20

J-288 4.84 72.38 235.04 1,000.00 49.35 1,604.76 20

J-29 4.84 71.95 235.04 1,000.00 41.72 1,364.11 20

J-290 4.84 68.5 235.09 1,000.00 60.81 3,041.56 20

J-292 4.84 69.57 235.04 1,000.00 55.48 2,089.77 20



2032 Fire Flow with Existing System

Fire Flow
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Pressure (psi)

J-30 4.84 66.82 235.21 1,000.00 49.99 1,800.08 20

J-31 4.84 67.24 235.18 1,000.00 47.37 1,640.55 20

J-32 4.84 72.37 235.03 1,000.00 44.97 1,450.99 20

J-36 4.84 72.41 235.12 1,000.00 65.44 3,369.70 20

J-37 4.84 72.81 235.03 1,000.00 46.39 1,489.60 20

J-4 0 70.31 235.27 1,000.00 63.07 3,147.31 20

J-40 4.84 69.42 235.21 1,000.00 61.72 3,011.32 20

J-42 4.84 71.82 235.64 1,000.00 65.86 3,415.77 20

J-66 4.84 69.4 236.17 1,000.00 67.93 8,368.64 20

J-72 4.84 71.11 235.61 1,000.00 67.4 4,649.85 20

J-74 4.84 70.9 235.62 1,000.00 61.48 2,590.60 20

J-78 4.84 71.78 235.76 1,000.00 69.59 6,340.58 20

J-80 4.84 71.06 235.79 1,000.00 69.06 6,703.82 20

J-82 4.84 70.9 235.62 1,000.00 55.38 1,945.34 20

J-84 4.84 72.12 235.85 1,000.00 69.4 5,541.53 20

J-86 4.84 71.08 235.85 1,000.00 68.62 5,817.61 20

J-88 4.84 69.85 236.21 1,000.00 68.53 8,941.39 20

J-90 4.84 68.98 236.19 1,000.00 67.46 8,029.77 20

J-92 4.84 68.56 236.23 1,000.00 67.04 7,865.25 20

J-94 4.84 68.58 236.27 1,000.00 67.14 8,173.04 20

J-96 4.84 69.89 236.31 1,000.00 68.73 9,730.16 20

J-98 4.84 70.26 236.15 1,000.00 67 4,772.65 20

J10 4.84 71.41 235.81 1,000.00 68.46 5,141.59 20

J12 4.84 70.9 235.62 1,000.00 44.92 1,456.27 20

J16 4.84 66.74 235.03 1,000.00 40.84 1,406.55 20

J18 4.84 65.6 235.2 1,000.00 57.05 2,657.95 20

J20 4.84 69.85 235.2 1,000.00 59.67 2,525.87 20



Fire Flow 2018 with Improved System

Fire Flow Design
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J-10 1,004.24 J-10 60.1 213.7 2,588.84 2,588.84 J-10 20 121.16 2,588.84 2,588.84

J-100 1,004.24 J-100 65.76 224.97 3,733.16 3,733.15 J-100 20 119.36 3,733.16 3,733.16

J-12 1,004.24 J-12 59.97 213.4 2,565.46 2,565.46 J-12 20 121.16 2,565.46 2,565.46

J-120 1,004.24 J-120 61.56 226.68 4,106.71 4,106.71 J-120 20 130.76 4,106.71 4,106.71

J-121 1,004.24 J-121 62.44 227.41 4,433.62 4,433.62 J-121 20 129.46 4,433.63 4,433.62

J-122 1,004.24 J-122 60.65 223.77 3,560.14 3,560.14 J-122 20 129.96 3,560.15 3,560.14

J-123 1,004.24 J-123 68.25 230.31 6,183.31 6,183.34 J-123 20 118.96 6,183.35 6,183.31

J-124 1,004.24 J-124 67.4 229.95 5,711.51 5,711.52 J-124 20 120.56 5,711.52 5,711.51

J-125 1,004.24 J-125 66.78 229.11 5,142.85 5,142.85 J-125 20 121.16 5,142.85 5,142.85

J-126 1,004.24 J-126 65.77 226.79 4,364.46 4,364.47 J-126 20 121.16 4,364.47 4,364.46

J-127 1,004.24 J-127 63.81 221.37 3,252.82 3,253.06 J-127 20 120.26 3,253.07 3,252.82

J-128 1,004.24 J-128 66.69 227.9 4,912.41 4,912.43 J-128 20 120.16 4,912.43 4,912.41

J-129 1,004.24 J-129 47.78 182.07 1,549.69 1,549.70 J-129 20 117.96 1,549.70 1,549.69

J-130 1,004.24 J-130 45.18 177.66 1,480.67 1,480.73 J-130 20 119.56 1,480.73 1,480.67

J-132 1,004.24 J-132 65.83 225.74 4,294.91 4,294.93 J-132 20 119.96 4,294.93 4,294.91

J-133 1,004.24 J-133 64.79 223.13 3,747.45 3,747.46 J-133 20 119.76 3,747.46 3,747.45

J-135 1,004.24 J-135 31.05 145.55 1,152.73 1,152.74 J-135 20 120.06 1,152.74 1,152.73

J-136 1,004.24 J-137 64.4 221.93 3,560.26 3,563.72 J-137 19.91 119.26 3,560.27 3,560.26

J-137 1,004.24 J-137 59.62 210.89 2,432.25 2,432.25 J-137 20 119.46 2,432.25 2,432.25

J-138 1,004.24 J20 56.73 204.93 2,124.67 2,130.79 J20 19.74 119.56 2,124.67 2,124.67

J-139 1,004.24 J-139 62.25 221.36 3,462.95 3,462.97 J-139 20 123.86 3,462.97 3,462.95

J-14 1,004.24 J-14 60.85 213.83 2,615.33 2,615.33 J-14 20 119.56 2,615.33 2,615.33

J-140 1,004.24 J-139 62.35 221.59 3,505.79 3,554.65 J-139 18.81 121.1 3,505.82 3,505.79

J-141 1,004.24 J-139 62.51 221.97 3,569.68 3,623.91 J-139 18.7 120.85 3,569.71 3,569.68

J-142 1,004.24 J-143 60.13 222.57 3,552.19 3,621.27 J-143 18.42 126.32 3,552.22 3,552.19

J-143 1,004.24 J-143 59.5 221.11 3,288.33 3,288.34 J-143 20 129.96 3,288.34 3,288.33

J-144 1,004.24 J-145 59.07 218.33 2,954.16 2,969.64 J-145 19.57 127.16 2,954.16 2,954.16

J-145 1,004.24 J-145 58.52 217.06 2,817.72 2,817.72 J-145 20 128.16 2,817.72 2,817.72

J-146 1,004.24 J-146 57.52 201.45 2,070.80 2,070.80 J-146 20 114.86 2,070.80 2,070.80

J-147 1,004.24 J-147 55.89 194.48 1,883.65 1,883.65 J-147 20 111.66 1,883.65 1,883.65

J-148 1,004.24 J-148 47.17 176.65 1,510.80 1,510.91 J-148 20 113.96 1,510.91 1,510.80

J-149 1,004.24 J-149 59.2 204.73 2,208.82 2,208.82 J-149 20 114.26 2,208.82 2,208.82

J-150 1,004.24 J-150 60.41 207.61 2,349.17 2,349.17 J-150 20 114.36 2,349.17 2,349.17

J-151 1,004.24 J-151 59.83 207.18 2,315.10 2,315.10 J-151 20 115.26 2,315.10 2,315.10

J-152 1,004.24 J-152 58.82 203.94 2,179.03 2,179.03 J-152 20 114.36 2,179.03 2,179.03

J-153 1,004.24 J-153 56.87 199.16 2,003.20 2,003.20 J-153 20 114.06 2,003.20 2,003.20

J-154 1,004.24 J-154 59.93 206.81 2,308.80 2,308.80 J-154 20 114.66 2,308.80 2,308.80

J-155 1,004.24 J-155 58.8 211.58 2,498.59 2,498.59 J-155 20 122.05 2,498.59 2,498.59

J-156 1,004.24 J-170 59.15 212.71 2,570.29 2,611.11 J-170 18.61 119.16 2,570.29 2,570.29

J-158 1,004.24 J-158 57.93 206.09 2,230.54 2,230.54 J-158 20 118.56 2,230.54 2,230.54

J-159 1,004.24 J-159 57.29 208.42 2,298.16 2,298.16 J-159 20 122.36 2,298.17 2,298.16

J-16 1,004.24 J-18 60.55 215.74 2,730.11 2,768.31 J-18 18.76 119.29 2,730.11 2,730.11

J-160 1,004.24 J-160 61.43 214.78 2,771.77 2,771.78 J-160 20 119.16 2,771.78 2,771.77

J-161 1,004.24 J-161 57.87 210.65 2,411.02 2,411.02 J-161 20 123.26 2,411.02 2,411.02

J-162 1,004.24 J-162 60.32 216 2,814.91 2,814.91 J-162 20 122.96 2,814.92 2,814.91

J-163 1,004.24 J-163 61.29 218.25 3,050.30 3,050.31 J-163 20 122.96 3,050.31 3,050.30

J-164 1,004.24 J-164 63.17 218.3 3,131.74 3,131.74 J-164 20 118.66 3,131.74 3,131.74

J-166 1,004.24 J-166 62.2 220.35 3,320.98 3,320.99 J-166 20 122.96 3,320.99 3,320.98

J-168 1,004.24 J-168 40.95 167.9 1,354.74 1,354.78 J-168 20 119.56 1,354.78 1,354.74

J-169 1,004.24 J-20 62.82 224.99 3,900.45 3,902.57 J-20 19.95 126.05 3,900.46 3,900.45

J-170 1,004.24 J-170 55.56 204.42 2,114.51 2,114.51 J-170 20 122.36 2,114.51 2,114.51

J-171 1,004.24 J-170 62.26 219.89 3,294.43 3,320.21 J-170 19.32 120.8 3,294.44 3,294.43

J-172 1,004.24 J-172 69.73 231.92 7,301.69 7,301.71 J-172 20 117.16 7,301.72 7,301.69

J-174 1,004.24 J-174 61.53 213.01 2,492.84 2,492.74 J-174 20 117.16 2,492.74 2,492.74

J-176 1,004.24 J-176 69.27 230.76 6,068.30 6,068.30 J-176 20 117.06 6,068.31 6,068.30

J-178 1,004.24 J-178 69.22 229.75 5,440.06 5,440.06 J-178 20 116.16 5,440.07 5,440.06

J-18 1,004.24 J-18 58.88 211.88 2,449.71 2,449.71 J-18 20 122.16 2,449.71 2,449.71

J-180 1,004.24 J-180 66.91 229.41 5,271.96 5,271.96 J-180 20 121.16 5,271.96 5,271.96

J-182 1,004.24 J-224 66.91 229.41 5,206.36 5,206.38 J-224 20 121.16 5,206.36 5,206.36

J-184 1,004.24 J-184 61.67 212.32 2,462.39 2,462.29 J-184 20 116.16 2,462.29 2,462.29

J-186 1,004.24 J-186 70.19 231.99 7,380.83 7,380.84 J-186 20 116.16 7,380.85 7,380.83
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J-188 1,004.24 J-188 69.53 230.97 6,214.95 6,214.95 J-188 20 116.66 6,214.95 6,214.95

J-190 1,004.24 J-190 63.89 220.25 3,048.39 3,048.39 J-190 20 118.96 3,048.39 3,048.39

J-192 1,004.24 J-192 69.45 230.27 5,764.08 5,764.08 J-192 20 116.16 5,764.08 5,764.08

J-194 1,004.24 J-194 69.59 230.61 5,979.70 5,979.70 J-194 20 116.16 5,979.71 5,979.70

J-196 1,004.24 J-196 65.79 220.83 3,198.49 3,198.59 J-196 20 115.16 3,198.59 3,198.49

J-198 1,004.24 J-198 70.75 232.07 7,459.39 7,459.40 J-198 20 114.96 7,459.41 7,459.39

J-20 1,004.24 J-20 60.74 220.18 3,095.95 3,095.96 J-20 20 126.16 3,095.96 3,095.95

J-200 1,004.24 J-210 69.29 232.12 7,297.31 7,419.25 J-210 18.44 114.76 7,297.33 7,297.31

J-202 1,004.24 J-202 69.76 231.89 6,907.14 6,907.15 J-202 20 117.06 6,907.15 6,907.14

J-204 1,004.24 J-204 63.62 217.82 2,832.85 2,832.85 J-204 20 117.16 2,832.85 2,832.85

J-206 1,004.24 J-206 65.65 224.51 3,699.03 3,699.20 J-206 20 119.16 3,699.20 3,699.03

J-208 1,004.24 J-208 65.03 220.37 3,123.29 3,123.40 J-208 20 116.46 3,123.40 3,123.29

J-210 1,004.24 J-210 66.08 224.7 3,706.19 3,706.19 J-210 20 118.36 3,706.19 3,706.19

J-212 1,004.24 J-212 66.88 224.34 3,656.33 3,656.33 J-212 20 116.16 3,656.33 3,656.33

J-214 1,004.24 J-214 69.25 231.81 6,485.84 6,485.83 J-214 20 118.16 6,485.84 6,485.84

J-216 1,004.24 J-216 65.46 233.08 7,213.49 7,213.48 J-216 20 128.16 7,213.49 7,213.49

J-218 1,004.24 J-218 61.67 211.33 2,417.40 2,417.45 J-218 20 115.16 2,417.45 2,417.40

J-220 1,004.24 J-220 60.41 212.41 2,434.13 2,434.19 J-220 20 119.16 2,434.19 2,434.13

J-222 1,004.24 J-222 68.36 232.78 8,336.92 8,336.91 J-222 20 121.16 8,336.92 8,336.92

J-224 1,004.24 J-224 64.84 224.63 3,693.16 3,693.29 J-224 20 121.16 3,693.28 3,693.16

J-226 1,004.24 J-226 70.72 236.22 13,096.57 13,096.16 J-226 20 119.16 13,096.12 13,096.12

J-228 1,004.24 J-232 66.49 235.45 12,342.64 12,342.46 J-232 20 128.16 12,342.49 12,342.49

J-23 1,004.24 J-23 69.09 230.46 6,133.40 6,133.41 J-23 20 117.16 6,133.42 6,133.40

J-230 1,004.24 J-232 65.97 234.25 8,183.74 8,183.68 J-232 20 128.16 8,183.69 8,183.69

J-232 1,004.24 J-232 65.56 233.3 6,757.15 6,757.12 J-232 20 128.16 6,757.13 6,757.13

J-234 1,004.24 J-234 66.31 235.02 12,411.26 12,411.41 J-234 20 128.16 12,411.46 12,411.26

J-236 1,004.24 J-236 66.35 235.12 12,467.77 12,467.87 J-236 20 128.16 12,467.92 12,467.76

J-238 1,004.24 J-238 68.34 234.71 12,729.54 12,729.58 J-238 20 123.16 12,729.54 12,729.54

J-24 1,004.24 J-24 68.91 230.04 5,807.10 5,807.11 J-24 20 117.16 5,807.11 5,807.10

J-240 1,004.24 J-240 67.92 234.74 12,185.19 12,185.16 J-240 20 124.16 12,185.21 12,185.19

J-242 1,004.24 J-242 67.95 234.81 12,127.15 12,127.13 J-242 20 124.16 12,127.18 12,127.15

J-244 1,004.24 J-244 67.97 234.88 12,223.99 12,224.01 J-244 20 124.16 12,224.05 12,223.99

J-246 1,004.24 J-246 68.37 234.79 11,195.22 11,195.24 J-246 20 123.16 11,195.27 11,195.22

J-248 1,004.24 J-248 69.66 234.75 12,090.41 12,090.54 J-248 20 120.16 12,090.59 12,090.41

J-25 1,004.24 J-25 68.94 230.12 5,811.69 5,811.70 J-25 20 117.16 5,811.71 5,811.69

J-250 1,004.24 J-250 69.61 234.65 11,625.01 11,625.11 J-250 20 120.16 11,625.14 11,625.01

J-252 1,004.24 J-252 70.3 234.23 10,122.19 10,122.21 J-252 20 118.16 10,122.24 10,122.19

J-254 1,004.24 J-254 71.08 234.05 9,664.30 9,664.30 J-254 20 116.16 9,664.32 9,664.30

J-256 1,004.24 J-256 71.03 233.93 9,357.66 9,357.65 J-256 20 116.16 9,357.67 9,357.65

J-258 1,004.24 J-258 69.29 233.91 9,176.12 9,176.11 J-258 20 120.16 9,176.13 9,176.12

J-26 1,004.24 J-26 69.57 231.55 7,034.80 7,034.83 J-26 20 117.16 7,034.84 7,034.80

J-260 1,004.24 J-260 69.76 234 9,504.93 9,504.94 J-260 20 119.16 9,504.96 9,504.93

J-262 1,004.24 J-262 69.43 234.23 10,255.98 10,256.00 J-262 20 120.16 10,256.03 10,255.98

J-264 1,004.24 J-264 69.52 234.44 11,160.81 11,160.90 J-264 20 120.16 11,160.93 11,160.81

J-266 1,004.24 J-266 69.57 234.55 11,400.84 11,400.93 J-266 20 120.16 11,400.96 11,400.84

J-268 1,004.24 J-268 69.58 234.58 11,513.29 11,513.38 J-268 20 120.16 11,513.42 11,513.29

J-27 1,004.24 J-27 68.53 233.16 8,854.63 8,854.71 J-27 20 121.16 8,854.72 8,854.63

J-270 1,004.24 J-270 69.51 234.43 11,313.58 11,313.69 J-270 20 120.16 11,313.72 11,313.58

J-272 1,004.24 J-272 69.53 234.47 11,263.87 11,263.95 J-272 20 120.16 11,263.98 11,263.87

J-274 1,004.24 J-274 68.55 234.21 9,895.53 9,895.54 J-274 20 122.16 9,895.56 9,895.53

J-276 1,004.24 J-276 68.12 234.21 9,786.78 9,786.79 J-276 20 123.16 9,786.81 9,786.78

J-278 1,004.24 J-278 68.62 234.37 10,244.27 10,244.28 J-278 20 122.16 10,244.30 10,244.27

J-28 1,004.24 J-28 58.57 206.16 2,250.11 2,250.11 J-28 20 117.16 2,250.11 2,250.11

J-280 1,004.24 J-280 68.71 234.57 10,945.66 10,945.70 J-280 20 122.16 10,945.73 10,945.66

J-282 1,004.24 J-282 69.61 234.64 11,566.85 11,566.93 J-282 20 120.16 11,566.97 11,566.85

J-284 1,004.24 J-284 67.83 234.53 10,548.97 10,548.98 J-284 20 124.16 10,549.01 10,548.97

J-286 1,004.24 J-286 66.98 234.58 10,582.81 10,582.82 J-286 20 126.16 10,582.84 10,582.81

J-288 1,004.24 J-288 51.06 185.83 1,664.23 1,664.23 J-288 20 114.16 1,664.23 1,664.23

J-29 1,004.24 J-29 59.23 205.68 2,249.05 2,249.05 J-29 20 115.16 2,249.05 2,249.05

J-290 1,004.24 J-290 61.49 218.92 3,129.20 3,129.21 J-290 20 123.16 3,129.21 3,129.20

J-292 1,004.24 J-292 58.62 209.78 2,402.34 2,402.34 J-292 20 120.64 2,402.34 2,402.34



Fire Flow 2018 with Improved System

Fire Flow Design

ID

Total 

Demand 

(gpm)

Critical 

Fire Node 

ID
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Node 
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Node ID
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Available 

Node 
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Flow 
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Flow 
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J-30 1,004.24 J-30 47.25 190.04 1,637.11 1,637.23 J-30 20 127.16 1,637.23 1,637.11

J-31 1,004.24 J-31 39.83 171.92 1,359.10 1,359.17 J-31 20 126.16 1,359.17 1,359.10

J-32 1,004.24 J-32 46.86 176.14 1,501.97 1,502.07 J-32 20 114.16 1,502.07 1,501.97

J-36 1,004.24 J-143 59.64 221.44 3,342.17 3,568.09 J-143 14.39 117.01 3,342.18 3,342.17

J-37 1,004.24 J-37 55.89 195.99 1,905.26 1,905.26 J-37 20 113.16 1,905.26 1,905.26

J-4 1,000.00 J-4 62.38 216.96 2,866.53 2,866.53 J-4 20 119.16 2,866.53 2,866.53

J-40 1,004.24 J-18 60.07 214.63 2,641.10 2,654.01 J-18 19.57 121.16 2,641.10 2,641.10

J-42 1,004.24 J-42 69.27 229.76 5,594.07 5,594.07 J-42 20 116.06 5,594.08 5,594.07

J-66 1,004.24 J-66 67.91 232.73 7,713.90 7,713.91 J-66 20 122.16 7,713.92 7,713.90

J-72 1,004.24 J-72 68.76 230.2 5,940.74 5,940.75 J-72 20 117.66 5,940.75 5,940.74

J-74 1,004.24 J12 63.29 218.07 2,888.72 2,888.73 J12 20 118.15 2,888.69 2,888.69

J-78 1,004.24 J-78 69.94 231.5 6,918.06 6,918.07 J-78 20 116.26 6,918.08 6,918.06

J-80 1,004.24 J-80 69.32 231.78 7,141.15 7,141.16 J-80 20 117.96 7,141.17 7,141.15

J-82 1,004.24 J12 57.21 204.04 2,072.10 2,072.11 J12 20 118.16 2,072.10 2,072.10

J-84 1,004.24 J-84 69.61 230.04 5,653.58 5,653.58 J-84 20 115.56 5,653.58 5,653.58

J-86 1,004.24 J-86 68.77 230.52 5,892.11 5,892.11 J-86 20 117.96 5,892.11 5,892.11

J-88 1,004.24 J-88 68.66 233.45 9,212.31 9,212.38 J-88 20 121.16 9,212.40 9,212.31

J-90 1,004.24 J-90 67.47 232.72 7,623.14 7,623.14 J-90 20 123.16 7,623.16 7,623.14

J-92 1,004.24 J-92 67.09 232.85 7,710.75 7,710.76 J-92 20 124.16 7,710.77 7,710.75

J-94 1,004.24 J-94 67.23 233.17 8,210.87 8,210.89 J-94 20 124.16 8,210.90 8,210.87

J-96 1,004.24 J-94 67.54 233.86 9,935.80 10,036.62 J-94 19.1 122.09 9,935.93 9,935.80

J-98 1,004.24 J-98 67.12 228.91 4,820.90 4,820.83 J-98 20 120.16 4,820.83 4,820.83

J10 1,004.24 J10 68.66 229.45 5,269.66 5,269.66 J10 20 117.16 5,269.66 5,269.66

J12 1,004.24 J12 49.54 186.34 1,617.22 1,617.23 J12 20 118.16 1,617.23 1,617.22

J16 1,004.24 J16 58.02 214.9 2,640.80 2,640.80 J16 20 127.16 2,640.80 2,640.80

J18 1,004.24 J18 59.38 220.84 3,164.06 3,164.06 J18 20 129.96 3,164.07 3,164.06

J20 1,004.24 J20 54.64 200.09 1,949.78 1,949.92 J20 20 120.16 1,949.92 1,949.78



Fire Flow 2018 with Improved System

Fire Flow

ID

Static 
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Available 
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J-10 4.24 69.59 235.6 1,000.00 60.1 2,588.84 20

J-100 4.24 70.67 236.31 1,000.00 65.76 3,733.15 20

J-12 4.24 69.59 235.61 1,000.00 59.97 2,565.46 20

J-120 4.24 65.41 235.55 1,000.00 61.56 4,106.71 20

J-121 4.24 65.98 235.57 1,000.00 62.44 4,433.62 20

J-122 4.24 65.75 235.53 1,000.00 60.65 3,560.14 20

J-123 4.24 70.64 235.83 1,000.00 68.25 6,183.34 20

J-124 4.24 69.99 235.92 1,000.00 67.4 5,711.52 20

J-125 4.24 69.81 236.12 1,000.00 66.78 5,142.85 20

J-126 4.24 69.74 235.95 1,000.00 65.77 4,364.47 20

J-127 4.24 70.09 235.86 1,000.00 63.81 3,253.06 20

J-128 4.24 70.1 235.78 1,000.00 66.69 4,912.43 20

J-129 4.24 71.05 235.78 1,000.00 47.78 1,549.70 20

J-130 4.24 70.26 235.54 1,000.00 45.18 1,480.73 20

J-132 4.24 70.15 235.69 1,000.00 65.83 4,294.93 20

J-133 4.24 70.18 235.57 1,000.00 64.79 3,747.46 20

J-135 4.24 70.01 235.48 1,000.00 31.05 1,152.74 20

J-136 4.24 70.38 235.53 1,000.00 64.49 3,563.72 20

J-137 4.24 70.29 235.52 1,000.00 59.62 2,432.25 20

J-138 4.24 70.29 235.61 1,000.00 56.99 2,130.79 20

J-139 4.24 68.35 235.43 1,000.00 62.25 3,462.97 20

J-14 4.24 70.29 235.62 1,000.00 60.85 2,615.33 20

J-140 4.24 69.69 235.43 1,000.00 63.68 3,554.65 20

J-141 4.24 69.99 235.43 1,000.00 64.13 3,623.91 20

J-142 4.24 70.56 235.43 1,000.00 64.64 3,621.27 20

J-143 4.24 65.7 235.44 1,000.00 59.5 3,288.34 20

J-144 4.24 66.91 235.43 1,000.00 59.51 2,969.64 20

J-145 4.24 66.48 235.43 1,000.00 58.52 2,817.72 20

J-146 4.24 72.23 235.39 1,000.00 57.52 2,070.80 20

J-147 4.24 73.61 235.38 1,000.00 55.89 1,883.65 20

J-148 4.24 72.61 235.38 1,000.00 47.17 1,510.91 20

J-149 4.24 72.49 235.39 1,000.00 59.2 2,208.82 20

J-150 4.24 72.44 235.39 1,000.00 60.41 2,349.17 20

J-151 4.24 72.05 235.39 1,000.00 59.83 2,315.10 20

J-152 4.24 72.44 235.38 1,000.00 58.82 2,179.03 20

J-153 4.24 72.57 235.38 1,000.00 56.87 2,003.20 20

J-154 4.24 72.31 235.38 1,000.00 59.93 2,308.80 20

J-155 4.24 69.11 235.38 1,000.00 58.8 2,498.59 20

J-156 4.24 70.36 235.38 1,000.00 60.53 2,611.11 20

J-158 4.24 70.62 235.38 1,000.00 57.93 2,230.54 20

J-159 4.24 68.98 235.39 1,000.00 57.29 2,298.16 20

J-16 4.24 70.47 235.63 1,000.00 61.84 2,768.31 20

J-160 4.24 70.36 235.39 1,000.00 61.43 2,771.78 20

J-161 4.24 68.59 235.4 1,000.00 57.87 2,411.02 20

J-162 4.24 68.73 235.41 1,000.00 60.32 2,814.91 20

J-163 4.24 68.73 235.41 1,000.00 61.29 3,050.31 20

J-164 4.24 70.59 235.41 1,000.00 63.17 3,131.74 20

J-166 4.24 68.73 235.43 1,000.00 62.2 3,320.99 20

J-168 4.24 70.27 235.57 1,000.00 40.95 1,354.78 20

J-169 4.24 69.68 235.81 1,000.00 64.88 3,902.57 20

J-170 4.24 68.97 235.38 1,000.00 55.56 2,114.51 20

J-171 4.24 71.28 235.41 1,000.00 64.43 3,320.21 20

J-172 4.24 71.49 236 1,000.00 69.73 7,301.71 20

J-174 4.24 71.49 236 1,000.00 61.53 2,492.74 20

J-176 4.24 71.56 236.05 1,000.00 69.27 6,068.30 20

J-178 4.24 71.93 236 1,000.00 69.22 5,440.06 20

J-18 4.24 69.17 235.63 1,000.00 58.88 2,449.71 20

J-180 4.24 69.55 235.52 1,000.00 66.91 5,271.96 20

J-182 4.24 69.48 235.36 1,000.00 66.91 5,206.38 20

J-184 4.24 71.93 236 1,000.00 61.67 2,462.29 20

J-186 4.24 71.93 236.01 1,000.00 70.19 7,380.84 20



Fire Flow 2018 with Improved System

Fire Flow
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J-188 4.24 71.74 236.07 1,000.00 69.53 6,214.95 20

J-190 4.24 70.84 236.29 1,000.00 63.89 3,048.39 20

J-192 4.24 71.93 236.01 1,000.00 69.45 5,764.08 20

J-194 4.24 71.93 236.01 1,000.00 69.59 5,979.70 20

J-196 4.24 72.11 235.42 1,000.00 65.79 3,198.59 20

J-198 4.24 72.46 236.03 1,000.00 70.75 7,459.40 20

J-20 4.24 67.48 235.73 1,000.00 60.74 3,095.96 20

J-200 4.24 72.58 236.1 1,000.00 70.85 7,419.25 20

J-202 4.24 71.63 236.21 1,000.00 69.76 6,907.15 20

J-204 4.24 71.62 236.29 1,000.00 63.62 2,832.85 20

J-206 4.24 70.31 235.27 1,000.00 65.65 3,699.20 20

J-208 4.24 71.5 235.31 1,000.00 65.03 3,123.40 20

J-210 4.24 71.02 236.1 1,000.00 66.08 3,706.19 20

J-212 4.24 72.02 236.21 1,000.00 66.88 3,656.33 20

J-214 4.24 71.31 236.57 1,000.00 69.25 6,485.83 20

J-216 4.24 67.19 237.06 1,000.00 65.46 7,213.48 20

J-218 4.24 72.09 235.38 1,000.00 61.67 2,417.45 20

J-220 4.24 70.32 235.3 1,000.00 60.41 2,434.19 20

J-222 4.24 69.4 235.17 1,000.00 68.36 8,336.91 20

J-224 4.24 69.48 235.36 1,000.00 64.84 3,693.29 20

J-226 4.24 72.19 239.6 1,000.00 70.72 13,096.16 20

J-228 4.24 67.71 238.27 1,000.00 66.49 12,342.46 20

J-23 4.24 71.45 235.91 1,000.00 69.09 6,133.41 20

J-230 4.24 67.71 238.27 1,000.00 65.97 8,183.68 20

J-232 4.24 67.71 238.27 1,000.00 65.56 6,757.12 20

J-234 4.24 67.17 237.02 1,000.00 66.31 12,411.41 20

J-236 4.24 67.32 237.36 1,000.00 66.35 12,467.87 20

J-238 4.24 68.86 235.91 1,000.00 68.34 12,729.58 20

J-24 4.24 71.46 235.92 1,000.00 68.91 5,807.11 20

J-240 4.24 68.54 236.19 1,000.00 67.92 12,185.16 20

J-242 4.24 68.63 236.4 1,000.00 67.95 12,127.13 20

J-244 4.24 68.7 236.54 1,000.00 67.97 12,224.01 20

J-246 4.24 69.22 236.76 1,000.00 68.37 11,195.24 20

J-248 4.24 70.54 236.79 1,000.00 69.66 12,090.54 20

J-25 4.24 71.49 235.99 1,000.00 68.94 5,811.70 20

J-250 4.24 70.53 236.76 1,000.00 69.61 11,625.11 20

J-252 4.24 71.38 236.74 1,000.00 70.3 10,122.21 20

J-254 4.24 72.24 236.73 1,000.00 71.08 9,664.30 20

J-256 4.24 72.24 236.71 1,000.00 71.03 9,357.65 20

J-258 4.24 70.5 236.69 1,000.00 69.29 9,176.11 20

J-26 4.24 71.5 236.02 1,000.00 69.57 7,034.83 20

J-260 4.24 70.92 236.68 1,000.00 69.76 9,504.94 20

J-262 4.24 70.48 236.66 1,000.00 69.43 10,256.00 20

J-264 4.24 70.48 236.65 1,000.00 69.52 11,160.90 20

J-266 4.24 70.49 236.69 1,000.00 69.57 11,400.93 20

J-268 4.24 70.49 236.69 1,000.00 69.58 11,513.38 20

J-27 4.24 69.92 236.35 1,000.00 68.53 8,854.71 20

J-270 4.24 70.47 236.63 1,000.00 69.51 11,313.69 20

J-272 4.24 70.47 236.64 1,000.00 69.53 11,263.95 20

J-274 4.24 69.61 236.64 1,000.00 68.55 9,895.54 20

J-276 4.24 69.17 236.64 1,000.00 68.12 9,786.79 20

J-278 4.24 69.61 236.64 1,000.00 68.62 10,244.28 20

J-28 4.24 71.23 235.38 1,000.00 58.57 2,250.11 20

J-280 4.24 69.61 236.64 1,000.00 68.71 10,945.70 20

J-282 4.24 70.5 236.71 1,000.00 69.61 11,566.93 20

J-284 4.24 68.73 236.61 1,000.00 67.83 10,548.98 20

J-286 4.24 67.85 236.59 1,000.00 66.98 10,582.82 20

J-288 4.24 72.53 235.39 1,000.00 51.06 1,664.23 20

J-29 4.24 72.09 235.38 1,000.00 59.23 2,249.05 20

J-290 4.24 68.64 235.41 1,000.00 61.49 3,129.21 20

J-292 4.24 69.72 235.38 1,000.00 58.62 2,402.34 20



Fire Flow 2018 with Improved System
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J-30 4.24 66.96 235.54 1,000.00 47.25 1,637.23 20

J-31 4.24 67.38 235.52 1,000.00 39.83 1,359.17 20

J-32 4.24 72.53 235.38 1,000.00 46.86 1,502.07 20

J-36 4.24 72.55 235.44 1,000.00 66.36 3,568.09 20

J-37 4.24 72.97 235.4 1,000.00 55.89 1,905.26 20

J-4 0 70.48 235.67 1,000.00 62.38 2,866.53 20

J-40 4.24 69.6 235.63 1,000.00 60.5 2,654.01 20

J-42 4.24 71.94 235.92 1,000.00 69.27 5,594.07 20

J-66 4.24 69.5 236.4 1,000.00 67.91 7,713.91 20

J-72 4.24 71.23 235.89 1,000.00 68.76 5,940.75 20

J-74 4.24 71.02 235.91 1,000.00 63.29 2,888.73 20

J-78 4.24 71.86 235.94 1,000.00 69.94 6,918.07 20

J-80 4.24 71.14 235.98 1,000.00 69.32 7,141.16 20

J-82 4.24 71.02 235.91 1,000.00 57.21 2,072.11 20

J-84 4.24 72.2 236.04 1,000.00 69.61 5,653.58 20

J-86 4.24 71.17 236.04 1,000.00 68.77 5,892.11 20

J-88 4.24 69.94 236.4 1,000.00 68.66 9,212.38 20

J-90 4.24 69.07 236.41 1,000.00 67.47 7,623.14 20

J-92 4.24 68.65 236.44 1,000.00 67.09 7,710.76 20

J-94 4.24 68.66 236.47 1,000.00 67.23 8,210.89 20

J-96 4.24 69.98 236.5 1,000.00 68.84 10,036.62 20

J-98 4.24 70.34 236.34 1,000.00 67.12 4,820.83 20

J10 4.24 71.49 236 1,000.00 68.66 5,269.66 20

J12 4.24 71.02 235.91 1,000.00 49.54 1,617.23 20

J16 4.24 66.91 235.43 1,000.00 58.02 2,640.80 20

J18 4.24 65.72 235.48 1,000.00 59.38 3,164.06 20

J20 4.24 70.03 235.61 1,000.00 54.64 1,949.92 20



Fire Flow 2032 with Improved System
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J-10 1,004.84 J-10 59.81 213.02 2,572.09 2,572.09 J-10 20 121.16 2,572.09 2,572.09

J-100 1,004.84 J-100 65.66 224.73 3,720.11 3,720.10 J-100 20 119.36 3,720.10 3,720.10

J-12 1,004.84 J-12 59.68 212.73 2,549.12 2,549.12 J-12 20 121.16 2,549.13 2,549.12

J-120 1,004.84 J-120 61.39 226.28 4,084.37 4,084.37 J-120 20 130.76 4,084.37 4,084.37

J-121 1,004.84 J-121 62.25 226.97 4,404.39 4,404.40 J-121 20 129.46 4,404.40 4,404.39

J-122 1,004.84 J-122 60.42 223.25 3,536.32 3,536.32 J-122 20 129.96 3,536.33 3,536.32

J-123 1,004.84 J-123 68.08 229.91 6,137.68 6,137.74 J-123 20 118.96 6,137.75 6,137.68

J-124 1,004.84 J-124 67.24 229.59 5,675.01 5,675.03 J-124 20 120.56 5,675.03 5,675.01

J-125 1,004.84 J-125 66.63 228.77 5,112.66 5,112.67 J-125 20 121.16 5,112.67 5,112.66

J-126 1,004.84 J-126 65.59 226.36 4,337.36 4,337.37 J-126 20 121.16 4,337.37 4,337.36

J-127 1,004.84 J-127 63.63 220.94 3,238.05 3,238.05 J-127 20 120.26 3,238.05 3,238.05

J-128 1,004.84 J-128 66.48 227.43 4,875.97 4,876.00 J-128 20 120.16 4,876.00 4,875.97

J-129 1,004.84 J-129 47.55 181.54 1,545.36 1,545.37 J-129 20 117.96 1,545.37 1,545.36

J-130 1,004.84 J-130 44.83 176.86 1,473.96 1,474.01 J-130 20 119.56 1,474.01 1,473.96

J-132 1,004.84 J-132 65.59 225.16 4,259.97 4,259.99 J-132 20 119.96 4,260.00 4,259.97

J-133 1,004.84 J-133 64.51 222.47 3,715.81 3,715.83 J-133 20 119.76 3,715.83 3,715.81

J-135 1,004.84 J-135 30.68 144.7 1,148.33 1,148.34 J-135 20 120.06 1,148.34 1,148.33

J-136 1,004.84 J-137 64.1 221.24 3,529.50 3,532.97 J-137 19.91 119.26 3,529.52 3,529.50

J-137 1,004.84 J-137 59.31 210.18 2,416.91 2,416.91 J-137 20 119.46 2,416.91 2,416.91

J-138 1,004.84 J20 56.44 204.25 2,113.10 2,119.22 J20 19.74 119.56 2,113.10 2,113.10

J-139 1,004.84 J-139 61.9 220.56 3,427.77 3,427.80 J-139 20 123.86 3,427.80 3,427.77

J-14 1,004.84 J-14 60.56 213.17 2,598.78 2,598.78 J-14 20 119.56 2,598.78 2,598.78

J-140 1,004.84 J-139 62.01 220.8 3,469.75 3,518.80 J-139 18.8 121.09 3,469.78 3,469.75

J-141 1,004.84 J-139 62.17 221.18 3,532.69 3,587.41 J-139 18.69 120.83 3,532.73 3,532.69

J-142 1,004.84 J-143 59.8 221.81 3,514.73 3,585.39 J-143 18.39 126.23 3,514.77 3,514.73

J-143 1,004.84 J-143 59.17 220.35 3,256.14 3,256.16 J-143 20 129.96 3,256.16 3,256.14

J-144 1,004.84 J-145 58.74 217.56 2,927.58 2,943.07 J-145 19.57 127.16 2,927.59 2,927.58

J-145 1,004.84 J-145 58.18 216.28 2,793.35 2,793.36 J-145 20 128.16 2,793.36 2,793.35

J-146 1,004.84 J-146 57.13 200.56 2,056.78 2,056.78 J-146 20 114.86 2,056.78 2,056.78

J-147 1,004.84 J-147 55.48 193.54 1,871.61 1,871.61 J-147 20 111.66 1,871.61 1,871.61

J-148 1,004.84 J-148 46.74 175.67 1,502.46 1,502.57 J-148 20 113.96 1,502.56 1,502.46

J-149 1,004.84 J-149 58.81 203.83 2,193.03 2,193.03 J-149 20 114.26 2,193.03 2,193.03

J-150 1,004.84 J-150 60.02 206.71 2,331.12 2,331.13 J-150 20 114.36 2,331.12 2,331.12

J-151 1,004.84 J-151 59.44 206.29 2,297.62 2,297.62 J-151 20 115.26 2,297.62 2,297.62

J-152 1,004.84 J-152 58.41 203.01 2,162.98 2,162.98 J-152 20 114.36 2,162.98 2,162.98

J-153 1,004.84 J-153 56.47 198.22 1,989.41 1,989.41 J-153 20 114.06 1,989.41 1,989.41

J-154 1,004.84 J-154 59.53 205.89 2,290.83 2,290.83 J-154 20 114.66 2,290.83 2,290.83

J-155 1,004.84 J-155 58.4 210.67 2,476.57 2,476.58 J-155 20 122.05 2,476.58 2,476.57

J-156 1,004.84 J-170 58.76 211.8 2,547.33 2,588.14 J-170 18.61 119.16 2,547.33 2,547.33

J-158 1,004.84 J-158 57.53 205.17 2,213.24 2,213.24 J-158 20 118.56 2,213.24 2,213.24

J-159 1,004.84 J-159 56.91 207.54 2,280.07 2,280.07 J-159 20 122.36 2,280.07 2,280.07

J-16 1,004.84 J-18 60.27 215.08 2,712.00 2,750.27 J-18 18.75 119.28 2,712.01 2,712.00

J-160 1,004.84 J-160 61.05 213.9 2,746.82 2,746.83 J-160 20 119.16 2,746.83 2,746.82

J-161 1,004.84 J-161 57.49 209.79 2,391.46 2,391.46 J-161 20 123.26 2,391.46 2,391.46

J-162 1,004.84 J-162 59.95 215.16 2,789.73 2,789.73 J-162 20 122.96 2,789.73 2,789.73

J-163 1,004.84 J-163 60.93 217.43 3,021.51 3,021.52 J-163 20 122.96 3,021.53 3,021.51

J-164 1,004.84 J-164 62.81 217.46 3,101.96 3,101.97 J-164 20 118.66 3,101.97 3,101.96

J-166 1,004.84 J-166 61.85 219.55 3,288.32 3,288.34 J-166 20 122.96 3,288.35 3,288.32

J-168 1,004.84 J-168 40.61 167.13 1,349.51 1,349.54 J-168 20 119.56 1,349.54 1,349.51

J-169 1,004.84 J-20 62.6 224.47 3,871.57 3,876.53 J-20 19.89 125.91 3,871.58 3,871.57

J-170 1,004.84 J-170 55.16 203.51 2,098.52 2,098.52 J-170 20 122.36 2,098.52 2,098.52

J-171 1,004.84 J-170 61.89 219.04 3,260.24 3,288.25 J-170 19.26 120.66 3,260.27 3,260.24

J-172 1,004.84 J-172 69.6 231.63 7,258.02 7,258.06 J-172 20 117.16 7,258.07 7,258.02

J-174 1,004.84 J-174 61.39 212.69 2,486.29 2,486.22 J-174 20 117.16 2,486.22 2,486.22

J-176 1,004.84 J-176 69.15 230.48 6,037.68 6,037.68 J-176 20 117.06 6,037.69 6,037.68

J-178 1,004.84 J-178 69.09 229.46 5,414.89 5,414.89 J-178 20 116.16 5,414.89 5,414.89

J-18 1,004.84 J-18 58.59 211.22 2,434.78 2,434.78 J-18 20 122.16 2,434.78 2,434.78

J-180 1,004.84 J-180 66.78 229.11 5,249.62 5,249.62 J-180 20 121.16 5,249.62 5,249.62

J-182 1,004.84 J-224 66.79 229.15 5,188.58 5,188.60 J-224 20 121.16 5,188.58 5,188.58

J-184 1,004.84 J-184 61.53 212 2,456.06 2,455.98 J-184 20 116.16 2,455.98 2,455.98

J-186 1,004.84 J-186 70.07 231.7 7,337.61 7,337.64 J-186 20 116.16 7,337.65 7,337.61
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J-188 1,004.84 J-188 69.41 230.69 6,183.80 6,183.80 J-188 20 116.66 6,183.81 6,183.80

J-190 1,004.84 J-190 63.78 220 3,039.44 3,039.26 J-190 20 118.96 3,039.26 3,039.26

J-192 1,004.84 J-192 69.32 229.98 5,736.15 5,736.16 J-192 20 116.16 5,736.16 5,736.15

J-194 1,004.84 J-194 69.47 230.32 5,950.36 5,950.36 J-194 20 116.16 5,950.37 5,950.36

J-196 1,004.84 J-196 65.68 220.57 3,191.22 3,191.36 J-196 20 115.16 3,191.36 3,191.22

J-198 1,004.84 J-198 70.63 231.79 7,417.26 7,417.29 J-198 20 114.96 7,417.30 7,417.26

J-20 1,004.84 J-20 60.49 219.61 3,075.38 3,075.38 J-20 20 126.16 3,075.38 3,075.38

J-200 1,004.84 J-210 69.18 231.85 7,256.74 7,378.72 J-210 18.44 114.76 7,256.77 7,256.74

J-202 1,004.84 J-202 69.65 231.64 6,872.66 6,872.67 J-202 20 117.06 6,872.67 6,872.66

J-204 1,004.84 J-204 63.51 217.56 2,825.21 2,825.03 J-204 20 117.16 2,825.03 2,825.03

J-206 1,004.84 J-206 65.55 224.27 3,690.41 3,690.66 J-206 20 119.16 3,690.66 3,690.41

J-208 1,004.84 J-208 64.92 220.12 3,116.89 3,117.03 J-208 20 116.46 3,117.03 3,116.89

J-210 1,004.84 J-210 65.96 224.43 3,694.27 3,694.16 J-210 20 118.36 3,694.15 3,694.15

J-212 1,004.84 J-212 66.76 224.08 3,645.62 3,645.37 J-212 20 116.16 3,645.37 3,645.37

J-214 1,004.84 J-214 69.16 231.6 6,458.78 6,458.77 J-214 20 118.16 6,458.78 6,458.78

J-216 1,004.84 J-216 65.4 232.93 7,183.29 7,183.29 J-216 20 128.16 7,183.30 7,183.29

J-218 1,004.84 J-218 61.55 211.06 2,413.23 2,413.29 J-218 20 115.16 2,413.29 2,413.23

J-220 1,004.84 J-220 60.29 212.15 2,429.99 2,430.06 J-220 20 119.16 2,430.05 2,429.99

J-222 1,004.84 J-222 68.3 232.62 8,316.76 8,316.75 J-222 20 121.16 8,316.76 8,316.76

J-224 1,004.84 J-224 64.72 224.37 3,683.51 3,683.72 J-224 20 121.16 3,683.72 3,683.51

J-226 1,004.84 J-226 70.69 236.15 13,046.06 13,045.86 J-226 20 119.16 13,045.82 13,045.82

J-228 1,004.84 J-232 66.46 235.38 12,281.59 12,281.68 J-232 20 128.16 12,281.71 12,281.59

J-23 1,004.84 J-23 68.94 230.11 6,094.81 6,094.83 J-23 20 117.16 6,094.84 6,094.81

J-230 1,004.84 J-232 65.94 234.19 8,154.32 8,154.29 J-232 20 128.16 8,154.30 8,154.30

J-232 1,004.84 J-232 65.53 233.23 6,736.18 6,736.16 J-232 20 128.16 6,736.17 6,736.17

J-234 1,004.84 J-234 66.29 234.98 12,338.33 12,338.60 J-234 20 128.16 12,338.64 12,338.33

J-236 1,004.84 J-236 66.33 235.09 12,397.02 12,397.33 J-236 20 128.16 12,397.37 12,397.02

J-238 1,004.84 J-238 68.31 234.66 12,689.53 12,689.58 J-238 20 123.16 12,689.53 12,689.53

J-24 1,004.84 J-24 68.76 229.7 5,772.41 5,772.42 J-24 20 117.16 5,772.42 5,772.41

J-240 1,004.84 J-240 67.89 234.69 12,138.34 12,138.31 J-240 20 124.16 12,138.36 12,138.34

J-242 1,004.84 J-242 67.92 234.76 12,073.14 12,073.13 J-242 20 124.16 12,073.17 12,073.14

J-244 1,004.84 J-244 67.95 234.82 12,163.99 12,164.02 J-244 20 124.16 12,164.06 12,163.99

J-246 1,004.84 J-246 68.35 234.73 11,140.03 11,140.07 J-246 20 123.16 11,140.10 11,140.03

J-248 1,004.84 J-248 69.62 234.68 12,020.18 12,020.39 J-248 20 120.16 12,020.43 12,020.18

J-25 1,004.84 J-25 68.8 229.78 5,778.05 5,778.06 J-25 20 117.16 5,778.06 5,778.05

J-250 1,004.84 J-250 69.57 234.57 11,558.96 11,559.12 J-250 20 120.16 11,559.15 11,558.96

J-252 1,004.84 J-252 70.26 234.15 10,071.06 10,071.10 J-252 20 118.16 10,071.12 10,071.06

J-254 1,004.84 J-254 71.05 233.96 9,617.74 9,617.76 J-254 20 116.16 9,617.78 9,617.74

J-256 1,004.84 J-256 70.99 233.84 9,313.48 9,313.49 J-256 20 116.16 9,313.51 9,313.48

J-258 1,004.84 J-258 69.25 233.83 9,131.82 9,131.83 J-258 20 120.16 9,131.85 9,131.82

J-26 1,004.84 J-26 69.43 231.23 6,989.14 6,989.19 J-26 20 117.16 6,989.20 6,989.14

J-260 1,004.84 J-260 69.72 233.92 9,457.94 9,457.96 J-260 20 119.16 9,457.98 9,457.94

J-262 1,004.84 J-262 69.39 234.14 10,201.17 10,201.22 J-262 20 120.16 10,201.25 10,201.17

J-264 1,004.84 J-264 69.48 234.34 11,096.37 11,096.50 J-264 20 120.16 11,096.54 11,096.37

J-266 1,004.84 J-266 69.53 234.47 11,335.85 11,335.99 J-266 20 120.16 11,336.02 11,335.85

J-268 1,004.84 J-268 69.54 234.49 11,447.24 11,447.38 J-268 20 120.16 11,447.42 11,447.24

J-27 1,004.84 J-27 68.44 232.94 8,796.66 8,796.79 J-27 20 121.16 8,796.81 8,796.66

J-270 1,004.84 J-270 69.47 234.33 11,246.25 11,246.42 J-270 20 120.16 11,246.46 11,246.25

J-272 1,004.84 J-272 69.49 234.38 11,198.96 11,199.09 J-272 20 120.16 11,199.12 11,198.96

J-274 1,004.84 J-274 68.51 234.12 9,844.90 9,844.93 J-274 20 122.16 9,844.95 9,844.90

J-276 1,004.84 J-276 68.08 234.12 9,737.11 9,737.13 J-276 20 123.16 9,737.15 9,737.11

J-278 1,004.84 J-278 68.58 234.28 10,191.85 10,191.87 J-278 20 122.16 10,191.90 10,191.85

J-28 1,004.84 J-28 58.16 205.24 2,232.62 2,232.62 J-28 20 117.16 2,232.62 2,232.62

J-280 1,004.84 J-280 68.67 234.48 10,887.36 10,887.41 J-280 20 122.16 10,887.44 10,887.36

J-282 1,004.84 J-282 69.57 234.56 11,501.74 11,501.87 J-282 20 120.16 11,501.90 11,501.74

J-284 1,004.84 J-284 67.79 234.46 10,494.92 10,494.95 J-284 20 124.16 10,494.98 10,494.92

J-286 1,004.84 J-286 66.95 234.51 10,529.99 10,530.00 J-286 20 126.16 10,530.03 10,529.99

J-288 1,004.84 J-288 50.64 184.88 1,654.46 1,654.46 J-288 20 114.16 1,654.46 1,654.46

J-29 1,004.84 J-29 58.82 204.76 2,231.83 2,231.83 J-29 20 115.16 2,231.83 2,231.83

J-290 1,004.84 J-290 61.14 218.1 3,099.06 3,099.07 J-290 20 123.16 3,099.07 3,099.06

J-292 1,004.84 J-292 58.23 208.86 2,382.03 2,382.03 J-292 20 120.64 2,382.03 2,382.03
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J-30 1,004.84 J-30 46.9 189.23 1,628.20 1,628.32 J-30 20 127.16 1,628.32 1,628.20

J-31 1,004.84 J-31 39.47 171.08 1,352.85 1,352.89 J-31 20 126.16 1,352.89 1,352.85

J-32 1,004.84 J-32 46.43 175.16 1,493.70 1,493.80 J-32 20 114.16 1,493.80 1,493.70

J-36 1,004.84 J-143 59.31 220.68 3,308.97 3,535.48 J-143 14.37 116.97 3,308.99 3,308.96

J-37 1,004.84 J-37 55.52 195.14 1,894.09 1,894.09 J-37 20 113.16 1,894.09 1,894.09

J-4 1,000.00 J-4 62.1 216.33 2,847.42 2,847.42 J-4 20 119.16 2,847.42 2,847.42

J-40 1,004.84 J-18 59.78 213.97 2,623.95 2,636.87 J-18 19.57 121.16 2,623.95 2,623.95

J-42 1,004.84 J-42 69.12 229.43 5,563.72 5,563.72 J-42 20 116.06 5,563.73 5,563.72

J-66 1,004.84 J-66 67.82 232.53 7,671.20 7,671.22 J-66 20 122.16 7,671.23 7,671.20

J-72 1,004.84 J-72 68.61 229.84 5,903.57 5,903.59 J-72 20 117.66 5,903.59 5,903.57

J-74 1,004.84 J12 63.12 217.68 2,877.90 2,878.06 J12 20 118.15 2,878.01 2,877.90

J-78 1,004.84 J-78 69.81 231.2 6,877.40 6,877.43 J-78 20 116.26 6,877.44 6,877.40

J-80 1,004.84 J-80 69.19 231.49 7,098.24 7,098.28 J-80 20 117.96 7,098.28 7,098.24

J-82 1,004.84 J12 57.03 203.62 2,066.07 2,066.09 J12 20 118.16 2,066.08 2,066.07

J-84 1,004.84 J-84 69.48 229.75 5,625.63 5,625.63 J-84 20 115.56 5,625.63 5,625.62

J-86 1,004.84 J-86 68.65 230.23 5,861.99 5,862.00 J-86 20 117.96 5,862.00 5,861.99

J-88 1,004.84 J-88 68.57 233.25 9,154.53 9,154.65 J-88 20 121.16 9,154.66 9,154.53

J-90 1,004.84 J-90 67.39 232.53 7,581.52 7,581.54 J-90 20 123.16 7,581.55 7,581.52

J-92 1,004.84 J-92 67.01 232.66 7,668.77 7,668.79 J-92 20 124.16 7,668.80 7,668.77

J-94 1,004.84 J-94 67.16 232.99 8,164.73 8,164.77 J-94 20 124.16 8,164.78 8,164.73

J-96 1,004.84 J-94 67.46 233.7 9,871.49 9,973.95 J-94 19.09 122.06 9,871.68 9,871.49

J-98 1,004.84 J-98 67.02 228.68 4,800.98 4,800.98 J-98 20 120.16 4,800.98 4,800.98

J10 1,004.84 J10 68.53 229.15 5,245.22 5,245.22 J10 20 117.16 5,245.22 5,245.22

J12 1,004.84 J12 49.35 185.9 1,613.50 1,613.50 J12 20 118.16 1,613.50 1,613.50

J16 1,004.84 J16 57.68 214.11 2,619.08 2,619.09 J16 20 127.16 2,619.09 2,619.08

J18 1,004.84 J18 59.1 220.2 3,139.66 3,139.67 J18 20 129.96 3,139.67 3,139.66

J20 1,004.84 J20 54.34 199.4 1,940.02 1,940.02 J20 20 120.16 1,940.02 1,940.02
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J-10 4.84 69.44 235.27 1,000.00 59.81 2,572.09 20

J-100 4.84 70.58 236.08 1,000.00 65.66 3,720.10 20

J-12 4.84 69.45 235.28 1,000.00 59.68 2,549.12 20

J-120 4.84 65.31 235.32 1,000.00 61.39 4,084.37 20

J-121 4.84 65.87 235.33 1,000.00 62.25 4,404.40 20

J-122 4.84 65.63 235.27 1,000.00 60.42 3,536.32 20

J-123 4.84 70.53 235.56 1,000.00 68.08 6,137.74 20

J-124 4.84 69.87 235.66 1,000.00 67.24 5,675.03 20

J-125 4.84 69.7 235.87 1,000.00 66.63 5,112.67 20

J-126 4.84 69.62 235.68 1,000.00 65.59 4,337.37 20

J-127 4.84 69.97 235.59 1,000.00 63.63 3,238.05 20

J-128 4.84 69.98 235.5 1,000.00 66.48 4,876.00 20

J-129 4.84 70.93 235.5 1,000.00 47.55 1,545.37 20

J-130 4.84 70.11 235.22 1,000.00 44.83 1,474.01 20

J-132 4.84 70.02 235.39 1,000.00 65.59 4,259.99 20

J-133 4.84 70.04 235.25 1,000.00 64.51 3,715.83 20

J-135 4.84 69.87 235.14 1,000.00 30.68 1,148.34 20

J-136 4.84 70.24 235.2 1,000.00 64.19 3,532.97 20

J-137 4.84 70.15 235.2 1,000.00 59.31 2,416.91 20

J-138 4.84 70.15 235.29 1,000.00 56.7 2,119.22 20

J-139 4.84 68.2 235.09 1,000.00 61.9 3,427.80 20

J-14 4.84 70.15 235.29 1,000.00 60.56 2,598.78 20

J-140 4.84 69.54 235.09 1,000.00 63.34 3,518.80 20

J-141 4.84 69.85 235.09 1,000.00 63.79 3,587.41 20

J-142 4.84 70.41 235.09 1,000.00 64.3 3,585.39 20

J-143 4.84 65.56 235.1 1,000.00 59.17 3,256.16 20

J-144 4.84 66.77 235.09 1,000.00 59.17 2,943.07 20

J-145 4.84 66.33 235.09 1,000.00 58.18 2,793.36 20

J-146 4.84 72.07 235.03 1,000.00 57.13 2,056.78 20

J-147 4.84 73.45 235.02 1,000.00 55.48 1,871.61 20

J-148 4.84 72.46 235.03 1,000.00 46.74 1,502.57 20

J-149 4.84 72.33 235.04 1,000.00 58.81 2,193.03 20

J-150 4.84 72.29 235.03 1,000.00 60.02 2,331.13 20

J-151 4.84 71.9 235.03 1,000.00 59.44 2,297.62 20

J-152 4.84 72.28 235.02 1,000.00 58.41 2,162.98 20

J-153 4.84 72.41 235.02 1,000.00 56.47 1,989.41 20

J-154 4.84 72.15 235.02 1,000.00 59.53 2,290.83 20

J-155 4.84 68.95 235.02 1,000.00 58.4 2,476.58 20

J-156 4.84 70.21 235.03 1,000.00 60.14 2,588.14 20

J-158 4.84 70.47 235.02 1,000.00 57.53 2,213.24 20

J-159 4.84 68.82 235.04 1,000.00 56.91 2,280.07 20

J-16 4.84 70.33 235.31 1,000.00 61.56 2,750.27 20

J-160 4.84 70.21 235.04 1,000.00 61.05 2,746.83 20

J-161 4.84 68.44 235.05 1,000.00 57.49 2,391.46 20

J-162 4.84 68.57 235.06 1,000.00 59.95 2,789.73 20

J-163 4.84 68.58 235.07 1,000.00 60.93 3,021.52 20

J-164 4.84 70.44 235.06 1,000.00 62.81 3,101.97 20

J-166 4.84 68.58 235.08 1,000.00 61.85 3,288.34 20

J-168 4.84 70.13 235.25 1,000.00 40.61 1,349.54 20

J-169 4.84 69.55 235.52 1,000.00 64.66 3,876.53 20

J-170 4.84 68.82 235.03 1,000.00 55.16 2,098.52 20

J-171 4.84 71.13 235.07 1,000.00 64.07 3,288.25 20

J-172 4.84 71.39 235.76 1,000.00 69.6 7,258.06 20

J-174 4.84 71.39 235.76 1,000.00 61.39 2,486.22 20

J-176 4.84 71.46 235.81 1,000.00 69.15 6,037.68 20

J-178 4.84 71.82 235.76 1,000.00 69.09 5,414.89 20

J-18 4.84 69.03 235.31 1,000.00 58.59 2,434.78 20

J-180 4.84 69.46 235.32 1,000.00 66.78 5,249.62 20

J-182 4.84 69.42 235.22 1,000.00 66.79 5,188.60 20

J-184 4.84 71.82 235.76 1,000.00 61.53 2,455.98 20

J-186 4.84 71.83 235.77 1,000.00 70.07 7,337.64 20



Fire Flow 2032 with Improved System

Fire Flow

ID

Static 

Demand 

(gpm)

Static 

Pressure 

(psi)

Static 

Head (ft)

Fire-Flow 

Demand 

(gpm)

Residual 

Pressure 

(psi)

Available Flow 

at Hydrant 

(gpm)

Available Flow 

Pressure (psi)

J-188 4.84 71.64 235.83 1,000.00 69.41 6,183.80 20

J-190 4.84 70.74 236.07 1,000.00 63.78 3,039.26 20

J-192 4.84 71.83 235.77 1,000.00 69.32 5,736.16 20

J-194 4.84 71.83 235.78 1,000.00 69.47 5,950.36 20

J-196 4.84 72.05 235.29 1,000.00 65.68 3,191.36 20

J-198 4.84 72.36 235.79 1,000.00 70.63 7,417.29 20

J-20 4.84 67.35 235.43 1,000.00 60.49 3,075.38 20

J-200 4.84 72.48 235.87 1,000.00 70.74 7,378.72 20

J-202 4.84 71.53 235.98 1,000.00 69.65 6,872.67 20

J-204 4.84 71.52 236.06 1,000.00 63.51 2,825.03 20

J-206 4.84 70.27 235.18 1,000.00 65.55 3,690.66 20

J-208 4.84 71.45 235.2 1,000.00 64.92 3,117.03 20

J-210 4.84 70.92 235.87 1,000.00 65.96 3,694.16 20

J-212 4.84 71.92 235.98 1,000.00 66.76 3,645.37 20

J-214 4.84 71.21 236.35 1,000.00 69.16 6,458.77 20

J-216 4.84 67.11 236.87 1,000.00 65.4 7,183.29 20

J-218 4.84 72.04 235.25 1,000.00 61.55 2,413.29 20

J-220 4.84 70.28 235.19 1,000.00 60.29 2,430.06 20

J-222 4.84 69.37 235.1 1,000.00 68.3 8,316.75 20

J-224 4.84 69.42 235.22 1,000.00 64.72 3,683.72 20

J-226 4.84 72.13 239.48 1,000.00 70.69 13,045.86 20

J-228 4.84 67.64 238.11 1,000.00 66.46 12,281.68 20

J-23 4.84 71.34 235.65 1,000.00 68.94 6,094.83 20

J-230 4.84 67.64 238.11 1,000.00 65.94 8,154.29 20

J-232 4.84 67.64 238.11 1,000.00 65.53 6,736.16 20

J-234 4.84 67.09 236.84 1,000.00 66.29 12,338.60 20

J-236 4.84 67.24 237.19 1,000.00 66.33 12,397.33 20

J-238 4.84 68.81 235.81 1,000.00 68.31 12,689.58 20

J-24 4.84 71.35 235.66 1,000.00 68.76 5,772.42 20

J-240 4.84 68.49 236.06 1,000.00 67.89 12,138.31 20

J-242 4.84 68.57 236.25 1,000.00 67.92 12,073.13 20

J-244 4.84 68.63 236.38 1,000.00 67.95 12,164.02 20

J-246 4.84 69.15 236.59 1,000.00 68.35 11,140.07 20

J-248 4.84 70.46 236.61 1,000.00 69.62 12,020.39 20

J-25 4.84 71.38 235.74 1,000.00 68.8 5,778.06 20

J-250 4.84 70.44 236.58 1,000.00 69.57 11,559.12 20

J-252 4.84 71.3 236.56 1,000.00 70.26 10,071.10 20

J-254 4.84 72.16 236.54 1,000.00 71.05 9,617.76 20

J-256 4.84 72.15 236.52 1,000.00 70.99 9,313.49 20

J-258 4.84 70.41 236.5 1,000.00 69.25 9,131.83 20

J-26 4.84 71.4 235.77 1,000.00 69.43 6,989.19 20

J-260 4.84 70.84 236.49 1,000.00 69.72 9,457.96 20

J-262 4.84 70.4 236.47 1,000.00 69.39 10,201.22 20

J-264 4.84 70.4 236.46 1,000.00 69.48 11,096.50 20

J-266 4.84 70.41 236.5 1,000.00 69.53 11,335.99 20

J-268 4.84 70.41 236.5 1,000.00 69.54 11,447.38 20

J-27 4.84 69.82 236.13 1,000.00 68.44 8,796.79 20

J-270 4.84 70.39 236.44 1,000.00 69.47 11,246.42 20

J-272 4.84 70.39 236.46 1,000.00 69.49 11,199.09 20

J-274 4.84 69.53 236.46 1,000.00 68.51 9,844.93 20

J-276 4.84 69.09 236.46 1,000.00 68.08 9,737.13 20

J-278 4.84 69.53 236.46 1,000.00 68.58 10,191.87 20

J-28 4.84 71.07 235.02 1,000.00 58.16 2,232.62 20

J-280 4.84 69.53 236.46 1,000.00 68.67 10,887.41 20

J-282 4.84 70.42 236.52 1,000.00 69.57 11,501.87 20

J-284 4.84 68.65 236.44 1,000.00 67.79 10,494.95 20

J-286 4.84 67.77 236.41 1,000.00 66.95 10,530.00 20

J-288 4.84 72.37 235.03 1,000.00 50.64 1,654.46 20

J-29 4.84 71.94 235.02 1,000.00 58.82 2,231.83 20

J-290 4.84 68.49 235.07 1,000.00 61.14 3,099.07 20

J-292 4.84 69.56 235.02 1,000.00 58.23 2,382.03 20



Fire Flow 2032 with Improved System

Fire Flow

ID

Static 

Demand 

(gpm)

Static 

Pressure 

(psi)

Static 

Head (ft)

Fire-Flow 

Demand 

(gpm)

Residual 

Pressure 

(psi)

Available Flow 

at Hydrant 

(gpm)

Available Flow 

Pressure (psi)

J-30 4.84 66.82 235.21 1,000.00 46.9 1,628.32 20

J-31 4.84 67.24 235.18 1,000.00 39.47 1,352.89 20

J-32 4.84 72.37 235.03 1,000.00 46.43 1,493.80 20

J-36 4.84 72.4 235.1 1,000.00 66.03 3,535.48 20

J-37 4.84 72.82 235.05 1,000.00 55.52 1,894.09 20

J-4 0 70.34 235.35 1,000.00 62.1 2,847.42 20

J-40 4.84 69.46 235.31 1,000.00 60.22 2,636.87 20

J-42 4.84 71.83 235.67 1,000.00 69.12 5,563.72 20

J-66 4.84 69.41 236.18 1,000.00 67.82 7,671.22 20

J-72 4.84 71.12 235.64 1,000.00 68.61 5,903.59 20

J-74 4.84 70.91 235.65 1,000.00 63.13 2,878.06 20

J-78 4.84 71.75 235.7 1,000.00 69.81 6,877.43 20

J-80 4.84 71.03 235.74 1,000.00 69.19 7,098.28 20

J-82 4.84 70.91 235.65 1,000.00 57.03 2,066.09 20

J-84 4.84 72.1 235.79 1,000.00 69.48 5,625.63 20

J-86 4.84 71.06 235.8 1,000.00 68.65 5,862.00 20

J-88 4.84 69.84 236.19 1,000.00 68.57 9,154.65 20

J-90 4.84 68.98 236.2 1,000.00 67.39 7,581.54 20

J-92 4.84 68.56 236.23 1,000.00 67.01 7,668.79 20

J-94 4.84 68.57 236.26 1,000.00 67.16 8,164.77 20

J-96 4.84 69.89 236.29 1,000.00 68.76 9,973.95 20

J-98 4.84 70.24 236.12 1,000.00 67.02 4,800.98 20

J10 4.84 71.39 235.76 1,000.00 68.53 5,245.22 20

J12 4.84 70.91 235.65 1,000.00 49.35 1,613.50 20

J16 4.84 66.77 235.09 1,000.00 57.68 2,619.09 20

J18 4.84 65.59 235.17 1,000.00 59.1 3,139.67 20

J20 4.84 69.89 235.29 1,000.00 54.34 1,940.02 20
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City of Algona 

Premises Isolation and In-Premises Protection 

Cross-Connection Control Program 
 

Purpose: 

 

 The purpose of the City of Algona cross-connection program shall be to protect the 

public water system, as defined in WAC 246-290-010, form contamination via cross-

connections. 

 

General: 

 

 Except where specifically designated herein, all words used in this procedure shall 

carry their customary meanings.  Words used in the present tense include the future, and 

plural includes the singular:  The word “shall” is always mandatory; the word “may” 

denotes a use of discretion in making a decision. 

 

Definitions: 

 

“Approved air gap” means a physical separation between the free-flowing end of a potable 

water supply pipeline and the overflow rim of an open or nonpressurized receiving vessel.  

To be an air gap approved by the department of health, the separation must be at least: 

• Twice the diameter of the supply piping measured vertically from the overflow rim 

of the receiving vessel, and in no case be less than one inch, when unaffected by 

vertical surfaces (sidewalls); and 

• Three times the diameter of the supply piping, if the horizontal distance between 

the supply pipe and a vertical surface (sidewall) is less than or equal to three times 

the diameter of the supply pipe, or if the horizontal distance between the supply 

pipe and intersecting vertical surfaces (sidewalls) is less than or equal to four times 

the diameter of the supply pipe and in no case less than one and one-half inches. 

 

“Approved atmospheric vacuum breaker” means an AVB of make, model, and size that is 

approved by the department of health.  AVBs that appear on the current approved 

backflow prevention assemblies list developed by the University of Southern California 

Foundation for Cross-Connection and Hydraulic Research or that are listed or approved by 

other nationally recognized testing agencies (such as IAPMO, ANSI, of UL) acceptable to 

the local administrative authority are considered approved by the department. 

 

“Approved backflow preventer” means an approved air gap, an approved backflow 

prevention assembly, or an approved AVB.  The terms “approved backflow preventer,” 

“approved air gap,” or “approved backflow prevention assembly” refer only to those 

approved backflow preventers relied upon by the purveyor for the protection of the public 

water system.  The requirements of WAC 246-290-490 do not apply to backflow 

preventers installed for other purposes. 
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“Approved backflow prevention assembly” means an RPBA, RPDA, DCVA, DCDA, 

PVBA, or SVBA of make, model, and size that is approved by the department.  

Assemblies that appear on the current approved backflow prevention assemblies list 

developed by the University of Southern California Foundation for Cross-Connection 

Control and Hydraulic Research or other entity acceptable to the department are considered 

approved by the department. 

 

“Assessment of risk” means the results of an evaluation of a health, system, or plumbing 

hazard.  The evaluation required in making a determination of the type of backflow 

preventer needed to isolate a specific cross connection (e.g., a plumbing fixture), or a 

group of cross connections contained within a facility or complex of facilities (e.g., a 

shopping mall) is comprised of the following steps: 

• Determine the degree of potential health hazard risk to the public water system.  (In 

assessing the purveyor’s risk of contamination of the public water system, if 

knowledge of the degree of hazard posed by a substance is not known, the purveyor 

must assume that it is high. 

• Determine the probability (high or low) that a cross-connection may occur. 

1. The probability increases that an existing cross-connection will go 

undetected as the complexity of a piping system increases. 

2. Piping changes will create new cross-connections, or change the operating 

conditions from backsiphonage to backpressure conditions. 

3. A backflow preventer could be bypassed or removed from service. 

4. A substance could be changed or increased in strength. 

5. A substance may deteriorate, and thus become a health hazard. 

6. A substance, when combined with the chemicals in the potable water 

supply, or when exposed to certain piping material, may react and form a 

compound that poses a health hazard, such as CO2 mixing with water to 

form carbolic acid that leaches copper form a copper service pipe. 

7. A substance, if it contains a bacteriological contaminant, could become a 

health hazard long after it enters the potable water supply, through bacteria 

regrowth. 

• Determine the risk level acceptable to the purveyor, and 

• Determine the reliability required of the backflow preventer. 

• Determine the appropriate backflow prevention commensurate with the assessed 

risk using WAC 246-290-490 Table 8. 

 

“Authorized agent” means any person who: 

• Makes decisions regarding the operation and management of a public water system 

whether or not he or she is engaged in the physical operation of the system; 

• Makes decisions whether to improve, expand, purchase, or sell the system; or 

• Has discretion over the finances of the system. 

 

“Backflow” means the undesirable reversal of flow of water of other substances through a 

cross-connection into the public water system or consumer’s potable water system. 
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“Backflow Assembly Tester” means a person holding a valid BAT certificate issued in 

accordance with Chapter 246-292 WAC. 

 

“Backpressure” means a pressure (caused by a pump, elevated tank or piping, boiler, or 

other means such as thermal expansion) on the consumer’s side of the service connection 

that is greater than the pressure provided by the public water system and which may cause 

backflow. 

 

“Backsiphonage” means backflow due to a reduction in system pressure in the purveyor’s 

distribution system and/or consumer’s water system. 

 

“Combination fire protection system” means a fire sprinkler system that: 

• Is supplied only by the purveyor’s water; 

• Does not have a fire department pumper connection; and 

• Is constructed of approved potable water piping and materials that service both the 

fire sprinkler system and the consumer’s potable water system. 

 

“Consumer” means any person receiving water from a public water system from either the 

meter, or the point where the service line connects with the distribution system if no meter 

is present.  For purposes of cross-connection control, “consumer” means the owner or 

operator of a water system connected to a public water system through a service 

connection. 

 

“Consumer’s water system” means any potable and/or industrial water system that begins 

at the public water system point of delivery; that is, at the immediate downstream side of 

the water meter, and is located on the consumer’s premises.  The consumer’s water system 

includes all auxiliary sources of supply, storage, treatment, and distribution facilities, 

piping, plumbing, and fixtures under the control of the consumer. 

 

“Contaminant” means a substance present in drinking water that may adversely affect the 

health of the consumer or the aesthetic qualities of the water. 

 

“Cross-connection” means any actual or potential physical connection between a public 

water system or the consumer’s water system and any source of nonpotable liquid, solid, or 

gas that could contaminate the potable water supply by backflow. 

 

“Cross-connection control program” means the administrative and technical procedures the 

purveyor implements to protect the public water system from contamination via cross-

connections as required in WAC 246-290-490. 

 

“Cross-connection control specialist” (CCS) means a person holding a valid Washington 

State Cross-Connection Control Specialist certificate issued in accordance with 

Chapter 246-292 WAC. 

 

“Cross-connection control summary report” means the annual report required by the 

department that describes the status of the purveyor’s cross-connection control program. 
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“Department” means the Washington State Department of Health or health officer as 

identified in a joint plan of operation in accordance with WAC 246-290-030(1). 

 

“Direct service connection” means a service hookup to a property that is contiguous to a 

water distribution main and where additional mains or extensions are not needed to provide 

service. 

 

“Distribution system” means all piping components of a public water system that service to 

convey water from transmission mains linked to source, storage and treatment facilities to 

the consumer excluding individual services. 

 

“Flow-through fire protection system” means a fire sprinkler system that: 

• Is supplied only by the purveyor’s water; 

• Does not have a fire department pumper connection; 

• Is constructed of approved potable water piping and materials to which sprinkler 

heads are attached; and 

• Terminates at a connection to a toilet or other plumbing fixture to prevent the water 

from becoming stagnant. 

 

“Health hazard” means any condition, device, or practice in a water supply system and/or it 

operation that creates or may create, a danger to the health and well being of a customer. 

 

“Health officer” means the health officer of the city, county, city-county health department 

or district, or an authorized representative. 

 

“High health cross-connection hazard” means a cross-connection which could impair the 

quality of potable water and create an actual public health hazard through poisoning or 

spread of disease by sewage, industrial liquids or wastes. 

 

“In-premises protection” means a method of protecting the health of consumers served by 

the consumer’s potable water system, located within the property lines of the consumer’s 

premises by the installation of an approved air gap or backflow prevention assembly at the 

point of hazard, which is generally a plumbing fixture. 

 

“Local administrative authority” means the local official, board, department, or agency 

authorized to administer and enforce the provisions of the Uniform Plumbing Code as 

adopted under Chapter 19.27 RCW (WAC 51-46-0603.3.3). 

 

“Low health cross-connection hazard” means a cross-connection that could cause an 

impairment of the quality of potable water to a degree that does not create a hazard to the 

public health, but does adversely and unreasonably affect the aesthetic quantities of such 

potable waters for domestic use. 

 

“Potable” means water suitable for drinking by the public. 
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“Premises isolation” means a method of protecting a public water system by installation of 

approved air gaps or approved backflow prevention assemblies at or near the service 

connection or alternative location acceptable to the purveyor (at the point where the water 

purveyor no longer has legal jurisdiction and/or authority to control the water) to isolate 

the consumer’s water system from the purveyor’s distribution system. 

 

“Plumbing hazard” shall mean a cross-connection in a consumer’s potable water system 

that may permit backsiphonage in the event of a negative pressure in the supply line. 

 

“Public water system” is defined and referenced under WAC 246-290-020. 

 

“Public Works Director” shall mean the Public Works Director of the City of Algona.  Any 

act in the cross-connection control program required or authorized by the Public Works 

Director may be done on his or her behalf by a certified cross-connection control 

specialists (CCS) who is an authorized representative of the City of Algona. 

 

“Purveyor” means an agency, subdivision of the state, municipal corporation, firm, 

company, mutual or cooperative association, institution, partnership, or person or other 

entity owning or operating a public water system.  Purveyor also means the authorized 

agents of such entities. 

 

“Resident” means an individual living in a dwelling unit served by a public water system. 

 

“Service connection” means a connection to a public water system designed to provide 

potable water to a single-family residence, or other residential or nonresidential population. 

 

“System hazard” shall mean a threat to the physical properties of the public or the 

consumer’s potable water system by a material not dangerous to health but aesthetically 

objectionable that would have a degrading effect on the quality of the potable water in the 

system. 

 

“Unapproved auxiliary water supply” means a water supply (other than the purveyor’s 

water supply) on or available to the consumer’s premise that is either not approved for 

human consumption by the health agency having jurisdiction or is not otherwise acceptable 

to the purveyor. 

 

“Used water” means water which has left the control of the purveyor. 

 

Code Authority and Enforcement: 

 

The enforcement of this cross-connection control program in the area served by the City of 

Algona, will be in accordance with WAC 246-290-490, cross-connection control, effective 

April 27, 2003, City of Algona Ordinance 13.02.160 and the City of Algona Cross-

Connection Control Program. 
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General Policy: 

 

It is the intention of this policy to provide for the permanent abatement or control of all 

cross-connections under the control of the water purveyor of the City of Algona.  Where it 

is officially, actually and/or economically unfeasible to find, eliminate or to permanently 

control all cross-connections of the consumer’s water system, and when it is mandated by 

WAC 246-290-490 and/or deemed necessary by the City of Algona cross-connection 

specialist, there shall be installed at the water service connection an approved backflow 

prevention assembly commensurate with the assessed degree of hazard posed by the 

consumer’s water system upon the public water supply. 

 

The following methods of cross-connection control are considered minimum protection at 

the water service connection at the property line: 

 

 1. The public water supply to any premise listed under WAC 246-290-

490(4)(b)(i)(ii)(iii)(Table 9) or deemed a “Table 9 Type Facility” by the City of Algona 

CCS shall require an approved air gap separation or an approved reduced pressure 

backflow assembly installed immediately downstream of the domestic water service 

connection, prior to any branch connections. 

 

 2. The public water supply to any premise on which material dangerous to 

health or toxic substances are stored or handled, and which, in the assessment of the City 

of Algona CCS poses a potential high health cross-connection hazard to the public water 

system, shall require an approved air gap separation or an approved reduced pressure 

backflow assembly installed immediately downstream of the domestic water service 

connection, prior to any branch connections. 

 

 3. The public water supply to any premise where entry is restricted so that 

inspection for cross-connections cannot be made with sufficient frequency or at sufficient 

short notice to assure that cross-connections do not exist shall require an approved air gap 

separation or an approved reduced pressure backflow assembly installed immediately 

downstream of the domestic water service connection, prior to any branch connections. 

 

 4. The public water supply to any premise having a repeated history of cross-

connections being established or re-established, shall require an approved air gap 

separation or an approved reduced pressure backflow assembly installed immediately 

downstream of the domestic water service connection, prior to any branch connections. 

 

 5. The public water supply to any premise which has an unapproved auxiliary 

water supply on or available to the consumer’s premise that is either not approved for 

human consumption by the health agency having jurisdiction or is not otherwise acceptable 

to the purveyor, and with no known cross-connections, shall require an approved air gap 

separation or an approved reduced pressure backflow assembly installed immediately 

downstream of the domestic water service connection, prior to any branch connections. 
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 6. The public water supply to any premise which has internal cross-connections 

that are not correctable or which has complex plumbing arrangements that make it 

impractical to ascertain whether or not cross-connections exist, shall require an approved 

air gap separation or an approved reduced pressure backflow assembly installed 

immediately downstream of the domestic water service connection, prior to any branch 

connections. 

 

 7. The public water supply to any premise which poses a high probability of 

changes in the use of water by tenants, such as, but not limited to, strip malls or shopping 

malls, shall require an approved air gap separation or an approved reduced pressure 

backflow assembly installed immediately downstream of the domestic water service 

connection, prior to any branch connections. 

 

 8. The public water supply to any premise with a fire system with any chemical 

additives, including food-grade additives or chemicals that would be injected into the fire 

system by a responding fire department shall require an approved reduced pressure 

backflow assembly (or reduced pressure detector assembly) installed immediately 

downstream of the public water service connection, prior to any branch connections. 

 

 9. The public water supply to any premise with a fire system with no chemical 

additives and that shall never be injected with chemicals by a responding fire department 

shall require an approved double check valve assembly (or double check detector 

assembly) installed immediately downstream of the public water service connection, prior 

to any branch connections. 

 

 10. The public water supply to any premise where cross-connections are 

unavoidable or not correctable, such as, but not limited to, tall buildings (over 30 feet), or 

water booster pump systems, shall require an approved double check valve assembly 

installed immediately downstream of the water service connection, prior to any branch 

connections. 

 

Coordination and delineation of responsibilities with local administrative authorities 

 

 The control of cross-connections requires cooperation between the water purveyor, 

the local administrative authority, the health officer and the consumer. 

 

• WAC 246-290-490(1)(d):  The purveyor’s responsibility for cross-connection 

control shall begin at the water supply source, include all the public water 

treatment, storage, and distribution facilities, and end at the point of delivery to the 

consumer’s water system, which begins at the downstream end of the service 

connection or water meter located on the public right-of-way or utility-held 

easement. 

 

• WAC 246-290-490(1)(e):  Under the provisions of this section, purveyors are not 

responsible for eliminating or controlling cross-connections within the consumer’s 

water system.  Under Chapter 19.27 RCW, the responsibility for cross-connections 
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within the consumer’s water system, i.e., within the property lines of the 

consumer’s premise, falls under the jurisdiction of the local administrative 

authority. 

 

• WAC 246-290-490(2)(d):  The purveyor shall coordinate with the local 

administrative authority in all matters concerning cross-connection control.  The 

purveyor shall document and describe such coordination, including delineation of 

responsibilities, in the written cross-connection control program required in (e) of 

this subsection. 

 

The City of Algona CCS shall make available to all local administrative agencies 

the information maintained in the cross-connection control program files, which may 

include, but is not limited to:  (1) a master list of all premises that have been isolated from 

the public water system in accordance with the cross-connection control program; (2) 

information concerning any internal cross-connections that come to the attention of the 

CCS during risk assessment evaluations or premises; and (3) notification of any 

termination of water service for failure to comply with the requirements of WAC 246-290-

490, or the City of Algona Ordinance 13.02.160, or the City of Algona Cross-Connection 

Control Program. 

 

Risk Assessment Survey: 

 

 A risk assessment survey for cross-connections and sanitary hazards requires a 

water use evaluation of new and existing buildings, structures, and ground.  The systematic 

evaluation shall be prioritized by risk to public health and shall be conducted as outlined 

below: 

 

1. Upon application for a water service connection, the property owner (applicant) 

shall complete an application for City of Algona water service and a water usage 

questionnaire, which shall be reviewed by the City of Algona CCS.  The CCS shall 

make a determination of the risk posed to the public water system by the property 

owner’s water system.  The CCS shall classify the water service connection as 

either a high health hazard or a low health hazard cross-connection, and shall 

specify the need and identify the type of backflow protection required (if 

applicable) for premises isolation backflow protection.  When deemed necessary, 

the CCS shall request the City of Algona engineering division to require a detailed 

plan and specification for the plumbing installation in order to facilitate risk-

assessment review of the water use at the property. 

 

2. The CCS shall review all purveyor and consumer water system related plans and 

specifications to assess the following: 

• The actual or potential health hazard or contamination risk to the public 

water system. 

• The complexity of any existing and/or proposed water piping system. 

• The probability of occurrence of cross-connections within a purveyor or 

consumer water system. 
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• The determination of what cross-connections might constitute acceptable 

risks. 

• The determination of the reliability required of any backflow prevention 

assembly utilized within a facility or mandated for premises isolation. 

• The actual or potential use and/or availability of any unapproved auxiliary 

water supply system. 

• The storage and handling of material dangerous to health or toxic 

substances which, if introduced into the water system, would constitute a 

system, plumbing, or health hazard. 

 

If, upon review, it is determined that any of these conditions will exist, the CCS 

will advise the purveyor or property owner in writing that such cross-connections 

exist, and will offer technical guidance in eliminating or controlling such cross-

connections.  If the CCS determines that the property owner’s water system 

represents a potential health hazard risk to the district water system, such as, but 

not limited to, WAC 246-290-490(4)(b)(Table 9) type facilities or systems, an 

approved backflow prevention assembly commensurate with the assessed degree of 

hazard shall be required for premises isolation at the water service connection, 

notwithstanding any point of hazard, point of use, or fixture protection existing 

within the property lines of the premises. 

 

3. During the construction phase of any new building, structure, or ground 

installation, the City of Algona CCS shall perform the require premises isolation 

cross-connection control survey inspection.  Upon completion of the inspection, but 

prior to the establishment of a water service connection, the CCS shall advise the 

property owner/authorized agent, that subject cross-connection control inspection 

has been made and advise if any additional backflow protection is required.  The 

CCS shall advise the property owner/authorized agent that it is the property 

owner’s responsibility to have a Washington State certified backflow assembly 

tester (BAT) test the backflow assembly prior to use of the water service, and that 

annual testing is required thereafter.  The CCS shall attend and witness the initial 

test of all backflow assemblies installed as premises isolation under the City of 

Algona’s jurisdiction.  It is the responsibility of the property owner/authorized 

agent to contract the CCS and coordinate an appointment time for the CCS to 

attend and witness the required test of a backflow assembly (minimum 24 hour 

advance notice required). 

 

Existing Buildings, Structures, and Grounds: 

 

 The CCS will evaluate the high health hazard premises, all commercial and/or 

industrial premises, all premises with fire systems, all premises with water system using 

booster pumps, all premises with buildings 30 feet of more in height, and all residential 

properties to insure premises isolation protection has been provided at the water service 

connection, if applicable.  Premises not on the established survey priority list that come to 

the attention of the CCS, and upon evaluation are determined deficient in required 

premises isolation of other backflow protection, shall be brought into current compliance 
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without regard to any established priority list.  Inspections of residential properties will 

normally follow completion of premises isolation of high health hazard facilities unless 

those residential properties appear to pose a high health hazard risk to the public water 

supply, and for any reason, come to the attention of the CCS. 

 

The initial evaluation shall proceed according to the following steps: 

 

1. A priority list shall be established using existing water service records, 

telephone directory yellow pages listings, and other available resources. 

 

2. Beginning with the highest rates health hazard on the program’s survey 

priority list, the CCS will make a risk assessment evaluation of each 

property for actual or potential cross-connections and/or any conditions that 

might tend to contaminate the public water system. 

 

3. Upon completion of the risk assessment evaluation, the CCS will determine 

whether or not premises isolation backflow protection will be required, 

whether internal backflow protection is required, and will determine the 

level of protection required commensurate with the assessed degree of 

hazard. 

 

4. The CCS will prepare a written report to the file system that may include, 

but is not limited to, the following: 

 

a. A list of all cross-connections found, their location, and any optional 

methods of elimination or control. 

b. Any applicable drawings, sketches, blueprints, or photos. 

c. A summary of the findings, recommendations and requirements for 

corrective actions, and a time frame (normally a maximum of 

90 days for high health hazards) in which the corrective action must 

be completed. 

 

5. The CCS shall notify the property owner/authorized agent, in writing, of the 

City of Algona requirement for premises isolation backflow protection.  The 

code enforcement letter shall include the requirements for corrective actions 

and a corrective action completion date.  One copy of the completed letter 

shall reside in the cross-connection control program jacket file for the 

facility. 

 

6. On the corrective action completion date, the CCS shall contact the property 

owner/authorized agent and ask if the corrective actions have been 

completed.  If the corrective actions have been completed, the CSC shall 

inspect each required premises isolation backflow assembly located at the 

water service connection to the property.  If the corrective actions are in 

progress but more time is required for completion, a new completion date 

may be set by the CCS.  If corrective actions have been disregarded, the 
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City of Algona shall take appropriate corrective action within its authority, 

per WAC 246-290-490(23)(j)(i)(ii)(iii), City of Algona Ordinance 

13.02.160 and the City of Algona Cross-Connection Control Program, 

which may include, but is not limited to, denying or discontinuing water 

service to a consumer’s premises until the cross-connection hazard is 

eliminated or controlled to the satisfaction of the City of Algona CCS. 

 

7. When all required actions have been completed, a copy of the completed 

required actions letter shall be placed in the cross-connection control file for 

the property, together with all copies of correspondence, notes, related 

documents and any completed backflow assembly test report forms. 

 

8. Reinspection of premises isolation for each premises found to be subject to 

this procedure shall be accomplished annually, if possible, or more often if 

a risk assessment so indicates, or whenever there is a change in the use of 

water within the premises or whenever there is a change of tenant. 

 

Records and Reports: 

 

Cross-Connection Control Program File System: 

 

1. A separate jacket file shall be established by the CCS, for each individual 

customer that requires the installation of a premises isolation backflow 

prevention assembly.  Jacket files shall be filed in alphabetical sequence by 

premise name or customer name (last name first, first name last).  A 

computer software database will be utilized for compiling as well as 

Department of Health annual summary reporting. 

 

2. The following information shall be maintained in each individual jacket 

file: 

(a) Copies of all correspondence with customer relative to cross-

connection control. 

(b) Copies of evaluation reports, complete with field drawings (if 

applicable). 

(c) Copies of all completed backflow assembly test report forms. 

(d) Copies of all reports or correspondence pertaining to enforcement 

action, cross-connections, or backflow incidents. 

 

Backflow Incident Response 

 

A backflow incident occurs when an undesirable reversal of flow of water or other 

substances into the public water system from a customer’s water system occurs.  Water 

purveyors are required, as a part of the CCCP, to plan for emergency response procedures 

for backflow incidents resulting in contamination or potential contamination of the water 

system.  The following procedures will be taken in response to a backflow incident: 
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1. The City shall notify DOH, the authority having jurisdiction, and the local 

health jurisdiction as soon as possible, but no later than the end of the next 

business day, when a backflow incident is known by the purveyor to have:  

 

(a) Contaminated the public water system; or  

 

(b) Occurred within the premises of a consumer served by the purveyor.  

  

2. The City shall take corrective actions, if needed. 

 

Corrective actions taken by the City may include: 

• Flushing and cleaning water pmains or customer plumbing,  

• Disinfecting water mains or customer plumbing, 

• Replacing water mains or customer plumbing, 

• Other actions. 

 

Corrective actions ordered by the City may include: 

• Elimination of cross-connections, 

• Remove by-pass, 

• Install new cross-connection control device, 

• Change existing cross-connection control device, 

• Other actions. 

 

In addition the City may also need to: 

• Notify customers, 

• Issue a boil water notice, 

• Issue other notification as required by DOH. 

 

3. The City shall document details of backflow incidents contaminating the public 

water system:  

 

(a) The following information shall be gathered on a backflow incident report form 

and provided to DOH: 

• Time, data and location of incident, 

• Premise type, hazard category and date of most current hazard evaluation, 

• Type of backflow preventer if premise isolation was required, 

• Method of discovery of the backflow incident, 

• Contaminant information, laboratory test results, extent of contamination, 

• Water quality complaints received, number of illnesses reported, 

• Source of contamination, 

• Type of backflow, water main pressure, cause of backflow, 

• Backflow preventer information, 

• Corrective actions taken, Notifications, 
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(b) Include all backflow incident report(s) in the annual cross-connection program 

summary report, unless otherwise requested by the department. 

 







































APPENDIX I 
 

CAPITAL IMPROVEMENT PROJECT COST ESTIMATES 
  



CITY OF ALGONA

CAPITAL IMPROVEMENT PROJECTS

PRELIMINARY COST ESTIMATE-PROJECT D-1

Water main along Seattle Boulevard S, 5th Avenue S and Tacoma Boulevard S

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 20,000.00$        20,000.00$          

2 8-inch D.I. Water Pipe, Including Fittings 1,600 LF 60.00$              96,000.00$          

3 Locate Existing Utilities LUMP SUM 1,000.00$          1,000.00$            

4 Erosion Control LUMP SUM 1,000.00$          1,000.00$            

5 Additional Pipe Fittings 250 LB 3.00$                750.00$               

6 Trench Safety Systems LUMP SUM 1,600.00$          1,600.00$            

7 8-inch Gate Valves 2 EA 1,800.00$          3,600.00$            

8 Fire Hydrants 4 EA 4,500.00$          18,000.00$          

9 Service Connections 7 EA 1,250.00$          8,750.00$            

10 Abandon Existing A/C Watermain 1,040 LF 5.00$                5,200$                 

11 Sawcutting 3,200 LF 3.00$                9,600$                 

12 Gravel Backfill 700 TN 15.00$              10,500.00$          

13 Connections to Existing 2 EA 3,000.00$          6,000.00$            

14 Crushed Surfacing Top Course 200 TN 20.00$              4,000.00$            

15 HMA Cl. 1/2" PG 58-22 160 TN 150.00$            24,000.00$          

16 Foundation Gravel 90 TN 20.00$              1,800.00$            

17 Cold Mix Asphalt 40 TN 110.00$            4,400.00$            

18 Traffic Control 48 HRS 95.00$              4,600.00$            

Subtotal:.............................................................................................................................................................................…220,800.00$        

Sales Tax (9.5%):.....................................................................................................................................................20,976.00$          

Subtotal:..................................................................................................................................................................241,776.00$        

Contingency (20%):.......................................................................................................................................................................…48,355.20$          

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…290,131.00$        

Engineering and Administrative Costs  (25%):.......................................................................................................................................................................…72,532.75$          

TOTAL ESTIMATED PROJECT COST:................................................................................................................…363,000.00$        

CIP Cost Estimates Algona-2013.xls,D-1,12/4/2013



CITY OF ALGONA

CAPITAL IMPROVEMENT PROJECTS

PRELIMINARY COST ESTIMATE-PROJECT D-2

Main St, between 8th Avenue N and Broadway Street

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 17,000.00$        17,000.00$          

2 8-inch D.I. Water Pipe, Including Fittings 1,200 LF 60.00$              72,000.00$          

3 Locate Existing Utilities LUMP SUM 500.00$            500.00$               

4 Erosion Control LUMP SUM 500.00$            500.00$               

5 Additional Pipe Fittings 200 LB 3.00$                600.00$               

6 Trench Safety Systems LUMP SUM 1,200.00$          1,200.00$            

7 8-inch Gate Valves 7 EA 1,800.00$          12,600.00$          

8 Fire Hydrants 3 EA 4,500.00$          13,500.00$          

9 Service Connections 7 EA 1,250.00$          8,750.00$            

10 Abandon Existing A/C Watermain 1,200 LF 5.00$                6,000$                 

11 Sawcutting 2,400 LF 3.00$                7,200$                 

10 Gravel Backfill 530 TN 15.00$              7,950.00$            

11 Connections to Existing 4 EA 3,000.00$          12,000.00$          

12 Crushed Surfacing Top Course 150 TN 20.00$              3,000.00$            

13 HMA Cl. 1/2" PG 58-22 120 TN 150.00$            18,000.00$          

14 Foundation Gravel 70 TN 20.00$              1,400.00$            

15 Cold Mix Asphalt 30 TN 110.00$            3,300.00$            

16 Traffic Control 32 HRS 95.00$              3,000.00$            

Subtotal:.............................................................................................................................................................................…188,500.00$        

Sales Tax (9.5%):.....................................................................................................................................................17,907.50$          

Subtotal:..................................................................................................................................................................206,407.50$        

Contingency (20%):.......................................................................................................................................................................…41,281.50$          

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…247,689.00$        

Engineering and Administrative Costs  (25%):.......................................................................................................................................................................…61,922.25$          

TOTAL ESTIMATED PROJECT COST:................................................................................................................…310,000.00$        

CIP Cost Estimates Algona-2013.xls,D-2,12/4/2013



CITY OF ALGONA

CAPITAL IMPROVEMENT PROJECTS

PRELIMINARY COST ESTIMATE-PROJECT D-3

West Valley Highway, between 9th Avenue N and Broadway Street

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 25,000.00$        25,000.00$           

2 8-inch D.I. Water Pipe, Including Fittings 1,460 LF 60.00$               87,600.00$           

3 Locate Existing Utilities LUMP SUM 800.00$             800.00$                

4 Erosion Control LUMP SUM 800.00$             800.00$                

5 Additional Pipe Fittings 250 LB 3.00$                 750.00$                

6 Trench Safety Systems LUMP SUM 1,500.00$          1,500.00$             

7 8-inch Gate Valves 2 EA 1,800.00$          3,600.00$             

8 Fire Hydrants 3 EA 4,500.00$          13,500.00$           

9 Service Connections 17 EA 1,250.00$          21,250.00$           

10 Abandon Existing A/C Watermain 1,460 LF 5.00$                 7,300$                  

11 Sawcutting 2,920 LF 3.00$                 8,760$                  

12 Connections to Existing 2 EA 3,000.00$          6,000.00$             

13 Crushed Surfacing Top Course 820 TN 20.00$               16,400.00$           

14 HMA Cl. 1/2" PG 58-22 450 TN 150.00$             67,500.00$           

15 Foundation Gravel 80 TN 20.00$               1,600.00$             

16 Cold Mix Asphalt 40 TN 110.00$             4,400.00$             

17 Traffic Control 80 HRS 95.00$               7,600.00$             

Subtotal:.............................................................................................................................................................................…274,360.00$         

Sales Tax (9.5%):.....................................................................................................................................................26,064.20$           

Subtotal:..................................................................................................................................................................300,424.20$         

Contingency (20%):.......................................................................................................................................................................…60,084.84$           

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…360,509.00$         

Engineering and Administrative Costs  (25%):.......................................................................................................................................................................…90,127.25$           

TOTAL ESTIMATED PROJECT COST:................................................................................................................…451,000.00$         

CIP Cost Estimates Algona-2013.xls,D-3,12/4/2013



CITY OF ALGONA

CAPITAL IMPROVEMENT PROJECTS

PRELIMINARY COST ESTIMATE-PROJECT D-4

5th Avenue S, between Washington Blvd and Milwaukee Blvd

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 10,000.00$        10,000.00$           

2 8-inch D.I. Water Pipe, Including Fittings 700 LF 60.00$               42,000.00$           

3 Locate Existing Utilities LUMP SUM 750.00$             750.00$                

4 Erosion Control LUMP SUM 750.00$             750.00$                

5 Additional Pipe Fittings 150 LB 3.00$                 450.00$                

6 Trench Safety Systems LUMP SUM 700.00$             700.00$                

7 8-inch Gate Valves 1 EA 1,800.00$          1,800.00$             

8 Fire Hydrants 1 EA 4,500.00$          4,500.00$             

9 Service Connections 17 EA 1,250.00$          21,250.00$           

10 Sawcutting 1,400 LF 3.00$                 4,200$                  

11 Gravel Backfill 310 TN 15.00$               4,650.00$             

12 Connections to Existing 2 EA 3,000.00$          6,000.00$             

13 Crushed Surfacing Top Course 90 TN 20.00$               1,800.00$             

14 HMA Cl. 1/2" PG 58-22 70 TN 150.00$             10,500.00$           

15 Foundation Gravel 40 TN 20.00$               800.00$                

16 Cold Mix Asphalt 20 TN 110.00$             2,200.00$             

17 Traffic Control 24 HRS 95.00$               2,300.00$             

Subtotal:.............................................................................................................................................................................…114,650.00$         

Sales Tax (9.5%):.....................................................................................................................................................10,891.75$           

Subtotal:..................................................................................................................................................................125,541.75$         

Contingency (20%):.......................................................................................................................................................................…25,108.35$           

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…150,650.00$         

Engineering and Administrative Costs  (25%):.......................................................................................................................................................................…37,662.50$           

TOTAL ESTIMATED PROJECT COST:................................................................................................................…189,000.00$         

CIP Cost Estimates Algona-2013.xls,D-4,12/4/2013



CITY OF ALGONA

CAPITAL IMPROVEMENT PROJECTS

PRELIMINARY COST ESTIMATE-PROJECT D-5

West Valley Highway, between 1st Avenue and 4th Avenue S

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 27,000.00$        27,000.00$           

2 12-inch D.I. Water Pipe, Including Fittings 1,400 LF 80.00$               112,000.00$         

3 Locate Existing Utilities LUMP SUM 2,000.00$          2,000.00$             

4 Erosion Control LUMP SUM 2,000.00$          2,000.00$             

5 Additional Pipe Fittings 300 LB 3.00$                 900.00$                

6 Trench Safety Systems LUMP SUM 1,400.00$          1,400.00$             

7 12-inch Gate Valves 2 EA 2,500.00$          5,000.00$             

8 Fire Hydrants 3 EA 4,500.00$          13,500.00$           

9 Service Connections 7 EA 1,250.00$          8,750.00$             

10 Abandon Existing A/C Watermain 1,400 LF 5.00$                 7,000$                  

11 Sawcutting 2,800 LF 3.00$                 8,400$                  

10 Connections to Existing 2 EA 3,000.00$          6,000.00$             

11 Crushed Surfacing Top Course 910 TN 20.00$               18,200.00$           

12 HMA Cl. 1/2" PG 58-22 470 TN 150.00$             70,500.00$           

13 Foundation Gravel 90 TN 20.00$               1,800.00$             

14 Cold Mix Asphalt 40 TN 110.00$             4,400.00$             

15 Traffic Control 80 HRS 95.00$               7,600.00$             

Subtotal:.............................................................................................................................................................................…296,450.00$         

Sales Tax (9.5%):.....................................................................................................................................................28,162.75$           

Subtotal:..................................................................................................................................................................324,612.75$         

Contingency (20%):.......................................................................................................................................................................…64,922.55$           

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…389,535.00$         

Engineering and Administrative Costs  (25%):.......................................................................................................................................................................…97,383.75$           

TOTAL ESTIMATED PROJECT COST:................................................................................................................…487,000.00$         

CIP Cost Estimates Algona-2013.xls,D-5,12/4/2013



CITY OF ALGONA

CAPITAL IMPROVEMENT PROJECTS

PRELIMINARY COST ESTIMATE-PROJECT D-6

2nd Avenue N, west of Main Street

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 8,000.00$          8,000.00$            

2 8-inch D.I. Water Pipe, Including Fittings 560 LF 60.00$              33,600.00$          

3 Locate Existing Utilities LUMP SUM 2,000.00$          2,000.00$            

4 Erosion Control LUMP SUM 2,000.00$          2,000.00$            

5 Additional Pipe Fittings 100 LB 3.00$                300.00$               

6 Trench Safety Systems LUMP SUM 600.00$            600.00$               

7 8-inch Gate Valves 1 EA 1,800.00$          1,800.00$            

8 Fire Hydrants 1 EA 4,500.00$          4,500.00$            

9 Service Connections 7 EA 1,250.00$          8,750.00$            

10 Abandon Existing A/C Watermain 560 LF 5.00$                2,800$                 

11 Sawcutting 1,120 LF 3.00$                3,360$                 

10 Gravel Backfill 250 TN 15.00$              3,750.00$            

11 Connections to Existing 1 EA 3,000.00$          3,000.00$            

12 Crushed Surfacing Top Course 70 TN 20.00$              1,400.00$            

13 HMA Cl. 1/2" PG 58-22 60 TN 150.00$            9,000.00$            

14 Foundation Gravel 30 TN 20.00$              600.00$               

15 Cold Mix Asphalt 20 TN 110.00$            2,200.00$            

16 Traffic Control 16 HRS 95.00$              1,500.00$            

Subtotal:.............................................................................................................................................................................…89,160.00$          

Sales Tax (9.5%):.....................................................................................................................................................8,470.20$            

Subtotal:..................................................................................................................................................................97,630.20$          

Contingency (20%):.......................................................................................................................................................................…19,526.04$          

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…117,156.00$        

Engineering and Administrative Costs  (25%):.......................................................................................................................................................................…29,289.00$          

TOTAL ESTIMATED PROJECT COST:................................................................................................................…147,000.00$        

CIP Cost Estimates Algona-2013.xls,D-6,12/4/2013



CITY OF ALGONA

CAPITAL IMPROVEMENT PROJECTS

PRELIMINARY COST ESTIMATE-PROJECT D-7

Replacement of AC Water Mains

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 10,000.00$        10,000.00$          

2 8-inch D.I. Water Pipe, Including Fittings 700 LF 60.00$              42,000.00$          

3 Locate Existing Utilities LUMP SUM 800.00$            800.00$               

4 Erosion Control LUMP SUM 800.00$            800.00$               

5 Additional Pipe Fittings 150 LB 3.00$                450.00$               

6 Trench Safety Systems LUMP SUM 700.00$            700.00$               

7 8-inch Gate Valves 1 EA 1,800.00$          1,800.00$            

8 Fire Hydrants 1 EA 4,500.00$          4,500.00$            

9 Service Connections 12 EA 1,250.00$          15,000.00$          

10 Abandon Existing A/C Watermain 700 LF 5.00$                3,500$                 

11 Sawcutting 1,400 LF 3.00$                4,200$                 

12 Gravel Backfill 310 TN 15.00$              4,650.00$            

13 Connections to Existing 2 EA 3,000.00$          6,000.00$            

14 Crushed Surfacing Top Course 90 TN 20.00$              1,800.00$            

15 HMA Cl. 1/2" PG 58-22 70 TN 150.00$            10,500.00$          

16 Foundation Gravel 40 TN 20.00$              800.00$               

17 Cold Mix Asphalt 20 TN 110.00$            2,200.00$            

16 Traffic Control 24 HRS 95.00$              2,300.00$            

Subtotal:.............................................................................................................................................................................…112,000.00$        

Sales Tax (9.5%):.....................................................................................................................................................10,640.00$          

Subtotal:..................................................................................................................................................................122,640.00$        

Contingency (20%):.......................................................................................................................................................................…24,528.00$          

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…147,168.00$        

Engineering and Administrative Costs  (25%):.......................................................................................................................................................................…36,792.00$          

TOTAL ESTIMATED PROJECT COST:................................................................................................................…184,000.00$        

CIP Cost Estimates Algona-2013.xls,D-7,12/4/2013
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PART ELEVEN – FORMS 
 

WAC 197-11-960 Environmental Checklist. 
 

ENVIRONMENTAL CHECKLIST 
 

A. BACKGROUND 

 

1. Name of proposed project, if applicable. 

 

Water System Comprehensive Plan 

 

2. Name of Applicant: 

 

City of Algona 

 

3. Address and Phone Number of Applicant and Contact Person: 

 

Diana Quinn, City Clerk 

402 Warde Street 

Algona, WA 98001 

(253) 833-2897 
 

4. Date Checklist Prepared: 

 

June 2013 

 

5. Agency Requesting Checklist 

 

City of Algona 

 

6. Proposed Timing or Schedule (including phasing, if applicable) 

 

The development of the Water System Comprehensive Plan (Plan) occurred in 2012 and 

2013.  

 

7. Do you have any plans for future additions, expansion, or further activity related to or 

connected with this proposal?  If yes, explain. 

 

This Plan provides a 6-year capital improvement plan (CIP).  These projects will be 

implemented based on need and available financing. 

 

8. List any environmental information you know about that has been prepared, or will be 

prepared, directly related to this proposal. 

 

None. 
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9. Do you know whether applications are pending for governmental approvals of other 

proposals directly affecting the property covered by your proposal.  If yes, explain. 

 

This Plan will required approval by the Washington Department of Health prior to 

adoption by the City. 

 

10. List any government approvals or permits that will be needed for your proposal, if known. 

 

Government approval and permits will be obtained for each project implemented in the 

CIP. 

 

11. Give brief, complete description of your proposal, including the proposed uses and the size 

of the project and site.  There are several questions later in this checklist that ask you to 

describe certain aspects of your proposal.  You do not need to repeat those answers on this 

page.  (Lead agencies may modify this form to include additional specific information on 

project description.) 

 

 The scope of work for the Water System Comprehensive Plan is organized into the 

following chapters: 

 

• Chapter 1, Introduction, provides background information including system history, 

inventory of existing facilities, service area agreements, interlocal agreements, future 

service area, service area policies and conditions of service, and related planning 

documents. 

 

• Chapter 2, Basic Planning Data, includes existing and future population projections; 

number of service area connections; and water use data including production, 

consumption, lost and unaccounted for water, peaking factors, and equivalent 

residential units.  Service area characteristics, existing and projected land use, and 

water demand forecasts are also included. 

 

• Chapter 3, Basic System Analysis, consists of system design standards, general facility 

standards, and an analysis of Granite Falls’ source of supply, and storage capacity. 

Water Quality Regulations, includes existing drinking water quality standards, 

anticipated future drinking water quality standards, water quality monitoring schedule, 

and water quality analysis. Hydraulic Analysis, discusses the hydraulic modeling 

program, model development, system demands, model calibration, and distribution 

system analysis that includes peak hour and available fire flow simulations. 

 

• Chapter 4, Water Conservation Plan, includes water use data collection, program 

development and implementation, recommended measures and level of implementation, 

regional conservation programs, Granite Falls’ conservation program, water right 

evaluation, and water system reliability analysis. 

 

• Chapter 5, Source Water Protection Program -  References PUD program.  PUD 

Supplies all water to Granite Falls 

 

• Chapter 6, Operations and Maintenance Program, reviews water system management 

and personnel, operator certification, routine operating procedures, preventative 

maintenance, record keeping, water quality sampling procedures, and discusses the 
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Water Company’s coliform monitoring plan, emergency response program, safety 

procedures, cross-connection control program, and service reliability. 

 

• Chapter 7, Construction Standards. 

 

• Chapter 8, Capital Improvement Plan (CIP), provides an implementation schedule for 

six and 20 years. 

 

• Chapter 9, Financial Program, analyzes past income and expenses, balanced one-year 

operating budget, revenue and cash flow to fund CIP and emergency improvements, 

and assesses the rate structure to consider affordability of rates and water 

conservation. 

 

12. Location of the proposal.  Give sufficient information for a person to understand the precise 

location of your proposed project, including the street address, if any, and section, 

township, and range, if known.  If a proposal would occur over a range of areas, provide 

the range or boundaries of the site(s).  While you should submit any plans required by the 

agency, you are not required to duplicate maps or detailed plans submitted with any permit 

applications related to this checklist. 

 

The study area for this Plan is located in the corporate limits of Algona and 

unincorporated King County.   

 



TO BE COMPLETED BY APPLICANT EVALUATION 
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B. ENVIRONMENTAL ELEMENTS 

 

This is a nonproject action, therefore a number of the environmental 

elements will not apply.  A general answer will be provided where 

appropriate.  The answers will apply generally to Granite Falls’ service 

area. 

 

1. Earth 
 

a. General description of the site (check one):  flat,  

  rolling,  hilly,  steep slope,  other: 

 

b. What is the steepest slope on the site (approximate percent slope)? 

 

Algona is situated between the Green River valley and the White 

River valley.  Elevation slopes both to the north and to the south in 

the direction of the two rivers at less than 5% with a steep hill on 

the west margin of the City. 

 

c. What general types of soils are found at on the site (for example, 

clay, sand, gravel, peat, muck)?  If you know the classification of 

agricultural soils, specify them and note any prime farmland. 

 

The Soil Survey of King County, Washingotn classifies the majority 

of the soil as Seattle Muck.  

 

d. Are there surface indications or history of unstable soils in the 

immediate vicinity?  If so, describe. 

 

To be determined on a project specific basis. 

 

e. Describe the purpose, type, and approximate quantities of any 

grading proposed.  Indicate source of fill. 

 

To be determined on a project specific basis. 

 

f. Could erosion occur as a result of clearing, construction, or use?  If 

so, generally describe. 

 

To be determined on a project specific basis. 

 

g. About what percent of the site will be covered with impervious 

surfaces after project construction (for example, asphalt or 

buildings)? 

 

To be determined on a project specific basis. 

 

h. Proposed measures to reduce or control erosion, or other impacts 

to the earth, if any: 

 

To be determined on a project specific basis. 
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2. Air 
 

a. What types of emissions to the air would result from the proposal 

(i.e., dust, automobile, odors, industrial wood smoke) during 

construction and when the project is completed?  If any, generally 

describe and give approximate quantities if known. 

 

To be determined on a project specific basis. 

 

b. Are there any off-site sources of emissions or odor that may affect 

your proposal?  If so, generally describe. 

 

To be determined on a project specific basis. 

 

c. Proposed measures to reduce or control emissions or other impacts 

to air, if any: 

 

To be determined on a project specific basis. 

 

3. Water 

 

a. Surface: 

 

1) Is there any surface water body on or in the immediate vicinity of 

the site (including year-round and seasonal streams, saltwater, 

lakes, ponds, wetlands)?  If yes, describe type and provide names.  

If appropriate, state what stream or river it flows into. 

 

To be determined on a project specific basis. 

 

2) Will the project require any work over, in, or adjacent to (within 

200 feet) the described waters?  If yes, please describe and attach 

available plans. 

 

To be determined on a project specific basis. 

 

3) Estimate the amount of fill and dredge material that would be 

placed in or removed from surface water or wetlands and indicate 

the area of the site that would be affected.  Indicate the source of 

fill material. 

 

To be determined on a project specific basis. 

 

4) Will the proposal require surface water withdrawals or diversions?  

Give general description, purpose, and approximate quantities if 

known. 

 

To be determined on a project specific basis. 
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5) Does the proposal lie within a 100-year floodplain?  If so, note 

location on the site plan. 

 

To be determined on a project specific basis. 

 

6) Does the proposal involve any discharges of waste materials to 

surface waters?  If so, describe the type of waste and anticipated 

volume of discharge. 

 

To be determined on a project specific basis. 

 

 

b. Ground: 

 

1) Will ground water be withdrawn, or will water be discharged to 

ground water?  Give general description, purpose, and approximate 

quantities if known. 

 

To be determined on a project specific basis. 

 

2) Describe the general size of the system, the number of such 

systems, the number of houses to be served (if applicable), or the 

number of animals or humans the system(s) are expected to serve. 

 

To be determined on a project specific basis. 

 

3) Proposed measures to reduce or control surface, ground, and runoff 

water impacts, if any. 

 

To be determined on a project specific basis. 

 

c. Water runoff (including stormwater): 

 

1) Describe the source of runoff (including storm water) and method 

of collection and disposal, if any (include quantities, if known).  

Where will this water flow?  Will this water flow into other 

waters?  If so, describe. 

 

To be determined on a project specific basis. 

 

2) Could waste materials enter ground or surface waters?  If so, 

generally describe. 

 

To be determined on a project specific basis. 

 

4) Proposed measures to reduce or control surface, ground, and 

runoff water impacts, if any: 

 

To be determined on a project specific basis. 
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4. Plants 

 

a. Check types of vegetation found on the site:  

 

  Deciduous tree: Hemlock, yew, alder, apple, cherry, and maple. 

  Evergreen tree: Douglas fir, cedar, pine, spruce 

  Shrubs 

  Grass 

  Pasture 

  Crop or grain 

  Wet soil plants: cattail, buttercup, bullrush, skunk cabbage, other 

  Water plants: water lily, eelgrass, milfoil, other 

  Other types of vegetation: Foxglove, lupine, paintbrush, berries, 

ferns, moss and lichens 

  To be determined on a project specific basis. 

 

 

b. What kind and amount of vegetation will be removed or altered? 

 

To be determined on a project specific basis. 

 

c. List threatened or endangered species known to be on or near the 

site. 

 

To be determined on a project specific basis. 

 

d. Proposed landscaping, use of native plants, or other measures to 

preserve or enhance vegetation on the site, if any. 

 

To be determined on a project specific basis. 

 

 

5. Animals 

 

a. Check any birds and animals which have been observed on or near 

the site or are known to be on or near the site: 

 

  Birds: ducks, geese, osprey, great blue heron, turkey vulture, 

bald eagle. 

   Mammals:  

   Fish: 

  To be determined on a project specific basis. 

 

b. List any threatened or endangered species known to be on or near 

the site. 

 

To be determined on a project specific basis. 

 

c. Is the site part of a migration route?  If so, explain. 

 

The entire Puget Sound basin is a part of the Pacific Flyway. 
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d. Proposed measures to preserve or enhance wildlife, if any: 

 

None required. 

 

6. Energy and Natural Resources 

 

a. What kind of energy (electric, natural gas, oil, wood stove, solar) 

will be used to meet the completed project’s energy needs?  

Describe whether it will be used for heating, manufacturing, etc. 

 

To be determined on a project specific basis. 

 

b. Would your project affect the potential use of solar energy by 

adjacent properties?  If so, generally describe. 

 

To be determined on a project specific basis. 

 

c. What kind of energy conservation features are included in the 

plans of this proposal?  List other proposed measures to control 

energy impacts, if any. 

 

To be determined on a project specific basis. 

 

 

7. Environmental Health 

 

a. Are there any environmental health hazards, including exposure to 

toxic chemicals, risk of fire and explosion, spill, or hazardous 

waste, that could occur as a result of this proposal?  If so, describe. 

 

To be determined on a project specific basis. 

 

1) Describe special emergency services that might be required. 

 

To be determined on a project specific basis. 

 

2) Proposed measures to reduce or control environmental health 

hazards, if any. 

 

None required. 

 

 

8. Noise 
 

1) What types of noise exist in the area which may affect your 

project (for example: traffic, equipment, operation, other)? 

 

To be determined on a project specific basis. 
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2) What types and levels of noise would be created by or associated 

with the project on a short-term or a long-term basis (for 

example:  traffic, construction, operation, other)? Indicate what 

hours noise would come from the site. 

 

To be determined on a project specific basis. 

 

3) Proposed measures to reduce or control noise impacts, if any: 

 

None required. 

 

 

9. Land and Shoreline Use 

 

a. What is the current use of the site and adjacent properties? 

 

Existing land use in Granite Falls is primarily residential with a 

small number of commercial establishments.   

 

b. Has the site been used for agriculture?  If so, describe. 

 

No. 

 

c. Describe any structures on the site. 

 

To be determined on a project specific basis. 

 

d. Will any structures be demolished?  If so, what? 

 

To be determined on a project specific basis. 

 

e. What is the current zoning classifications of the site? 

 

To be determined on a project specific basis. 

 

f. What is the current comprehensive plan designation of the site? 

 

To be determined on a project specific basis. 

 

g. If applicable, what is the current shoreline master program 

designation of the site? 

 

To be determined on a project specific basis. 

 

h. Has any part of the site been classified as an “environmentally 

sensitive” area?  If so, specify. 

 

To be determined on a project specific basis. 
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i. Approximately how many people would reside or work in the 

completed project? 

 

To be determined based upon growth within Algona. 

 

j. Approximately how many people would the completed project 

displace? 

 

None. 

 

k. Proposed measures to avoid or reduce displacement impacts, if 

any: 

 

None required. 

 

l. Proposed measures to ensure the proposal is compatible with 

existing and projected land uses and plans, if any. 

 

To be determined on a project specific basis. 

 

 

10. Housing 
 

a. Approximately how many units would be provided, if any? 

Indicate whether high, middle, or low-income housing. 

 

None. 

 

b. Approximately how many units, if any, would be eliminate?  

Indicate whether high, middle, or low-income housing. 

 

None. 

 

c. Proposed measures to reduce or control housing impacts, if any? 

 

None required. 

 

 

11. Aesthetics 
 

a. What is the tallest height of any proposed structure(s), not 

including antennas; what is the principal exterior building 

material(s) proposed? 

 

To be determined on a project specific basis. 

 

b. What views in the immediate vicinity would be altered or 

obstructed: 

 

To be determined on a project specific basis. 
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c. Proposed measures to reduce or control aesthetic impacts, if any. 

 

None required. 

 

 

12. Light and Glare 

 

a. What type of light or glare will be proposal produce?  What time 

of day would it mainly occur? 

 

To be determined on a project specific basis. 

 

b. Could light and glare from the finished project be a safety hazard 

or interfere with views? 

 

To be determined on a project specific basis. 

 

c. What existing off-site sources of light or glare may affect your 

proposal? 

 

To be determined on a project specific basis. 

 

d. Proposed measures to reduce or control light and glare impacts, if 

any: 

 

None required. 

 

 

13. Recreation 
 

a. What designated and informal recreational opportunities are in the 

immediate vicinity? 

 

To be determined on a project specific basis. 

 

b. Would the proposed project displace any existing recreational 

uses? If so, describe. 

 

To be determined on a project specific basis. 

 

c. Proposed measures to reduce or control impacts on recreation, 

including recreation opportunities to be provided by the project or 

applicant, if any. 

 

None required. 
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14. Historic and Cultural Preservation 

 

a. Are there any places or objects listed on, or proposed for, national, 

state, or local preservation registers known to be on or next to the 

site?  If so, generally describe. 

 

None. 

 

b. Generally describe any landmarks or evidence of historic, 

archaeological, scientific, or cultural importance known to be on or 

next to the site. 

 

None. 

 

c. Proposed measures to reduce or control impacts, if any. 

 

None required. 

 

 

15. Transportation 
 

a. Identify public streets and highways serving the site, and describe 

proposed access to the existing street system.  Show on site plans, 

if any. 

 

To be determined on a project specific basis. 

 

b. Is site currently served by public transit?  If not, what is the 

approximate distance to the nearest transit stop? 

 

To be determined on a project specific basis. 

 

c. How many parking spaces would the completed project have?  

How many would the project eliminate? 

 

To be determined on a project specific basis. 

 

d. Will the proposal require any new roads or streets, or 

improvements to existing roads or streets, not including driveway?  

If so, generally describe (indicated whether public or private). 

 

To be determined on a project specific basis. 

 

e. Will the project use (or occur in the immediate vicinity of) water, 

rail, or air transportation?  If so, generally describe? 

 

To be determined on a project specific basis. 

 

f. How many vehicle trips per day would be generated by the 

completed project?  If known, indicate when peak volumes would 

occur. 
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D. SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS 

 

(Do not use this sheet for project actions.) 

 

Because these question are very general, it may be helpful to read them 

in conjunction with the list of the elements of the environment. 

 

When answering these questions, be aware of the extent of the proposal, 

or the types of activities likely to result from the proposal, would affect 

the item in a greater intensity or at a faster rate than if the proposal were 

not implemented.  Respond briefly and in general terms. 

 

1. How would the proposal be likely to increase discharge to water; 

emissions to air; production, storage, or release of toxic or 

hazardous substances; or production of noise? 

 

To be determined on a project specific basis. 

 

 Proposed measures to avoid or reduce such increases are: 

 

To be determined on a project specific basis. 

 

2. How would the proposal be likely to affect plants, animals, fish, or 

marine life? 

 

Unknown at this time. 

 

 Proposed measures to protect or conserve plants, animals, fish, or 

marine life are: 

 

If threatened or endangered plant, animal, fish or marine species 

are discovered during construction, all work will cease until the 

Department of Fish and Wildlife or the Department of Natural 

Resources can be contacted and an expert brought on to the site. 

 

3. How would the proposal be likely to deplete energy or natural 

resources? 

 

To be determined on a project specific basis. 

 

 Proposed measures to protect or conserve energy and natural 

resources area: 

 

To be determined on a project specific basis. 
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4. How would the proposal be likely to use or affect environmentally 

sensitive areas or area designated (or eligible or under study) for 

governmental protection; such as parks, wilderness, wild and 

scenic rivers, threatened or endangered species habitat, historic or 

cultural sites, wetlands, floodplains, or prime farmlands? 

 

To be determined on a project specific basis. 

 

 Proposed measures to protect such resources or to avoid or reduce 

impacts are: 

 

To be determined on a project specific basis. 

 

5. How would the proposal be likely to affect land and shoreline use, 

including whether it would allow or encourage land or shoreline 

uses compatible with existing plans? 

 

To be determined on a project specific basis. 

 

 Proposed measures to avoid or reduce shoreline and land use 

impacts are: 

 

To be determined on a project specific basis. 

 

6. How would the proposal be likely to increase demands on 

transportation or public services and utilities? 

 

To be determined on a project specific basis. 

 

 Proposed measures to reduce or respond to such demand(s) are: 

 

To be determined on a project specific basis. 

 

7. Identify, if possible, whether the proposal may conflict with local, 

state, or federal laws or requirements for the protection of the 

environment. 

 

To be determined on a project specific basis. 
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WAC 197-11-970  Determination of Nonsignificance (DNS).   
 
  

DETERMINATION OF NONSIGNIFICANCE 
 
 
Description of proposal: 
 
 

Adoption of Water System Comprehensive Plan Update 

 

 

Proponent: City of Algona 

 

Location of proposal, including street address, if any: 

 

 

 

 

 

Lead Agency:  
 
 
 
 
The lead agency for this proposal has determined that it does not have a probable significant 

adverse impact on the environment.  An environmental impact statement (EIS) is not required under 

RCW 43.21C.030 (2)(c).  This decision was made after review of a completed environmental 

checklist and other information on file with the lead agency.  This information is available to the 

public on request. 
 
 

There is no comment period for this DNS. 
 
 

  This DNS is issued after using the optional DNS process in WAC 197-11-355.  There is no 

further comment period on the DNS. 
 
 

  This DNS is issued under WAC 197-11-340(2); the lead agency will not act on this proposal for 

14 days from the date below.   

 

Comments must be submitted by: (not applicable) 

 

Responsible official:  

 

Position/Title: 

 

 

 

Phone: 

 

 
 
 
Address:  
 
 
 
 
 
 
Date:  Signature:  

 



APPENDIX K 
 

COUNCIL MEETING MINUTES 
 

CORRESPONDENCE 
 

CONSISTENCY STATEMENTS 
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