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CHAPTER 1 
 

WATER SYSTEM DESCRIPTION 
 
INTRODUCTION 
 
In accordance with Washington Administrative Code (WAC) 246-290-100 and the 
Washington State Department of Health (DOH), water system plans need to be updated 
every 10 years or more frequently, if necessary, to reflect the current conditions of the 
water system.   
 
This Plan has been prepared in accordance with WAC 246-290.  The Town of Cathlamet 
(Town) has an existing Water System Plan that was approved by the Washington State 
Department of Health in October 2015.  This Plan is being prepared to update the 
information and planning data to remain in compliance with WAC 246-290-100.   
 
Other primary references employed to prepare this Plan include the DOH Water System 
Design Manual, June 2020; and the DOH Water System Planning Guidebook, August 
2020. 
 
The purpose of this Plan is to assist the Town in developing long term water service 
planning strategies.  The Plan that follows evaluates the existing water system and its 
ability to meet the anticipated State and Federal requirements for water source, quality, 
treatment, transmission, distribution, and storage.  This Plan will evaluate the system 
capacity into the 10- and 20-year planning period, to the end of years 2033 and 2043, 
respectively. 
 
A vicinity map showing the Town of Cathlamet is included as Figure 1-1. 
 
GOALS 
 
Water system planning is essential to good management of a water system.  This water 
system plan has been prepared to meet the following objectives. 
 

• Ensure efficient use of available water resources. 
 

• Coordinate planning efforts for growth and development with available 
water resources. 

 
• Document existing system infrastructure and identify current and future 

system needs. 
 
• Provide information that will help to ensure that safe, high quality 

drinking water is delivered to existing and future system customers. 
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• Ensure reliable service during all conditions of operation. 

 
WATER SYSTEM OWNERSHIP AND MANAGEMENT 
 
Per the DOH Water Facilities Inventory (WFI), the name of the system is “Cathlamet 
Water Dept.” and the water system identification number is 11850D.  A copy of the WFI 
is included in Appendix A.   
 
The Town is located in Wahkiakum County.  The water system is designated as a Group 
A by DOH and is owned and operated by the Town of Cathlamet. The current mailing 
address for the water system is: 
 
 Town of Cathlamet 
 375 2nd Street 
 Cathlamet, Washington 98612 
 Phone (360) 795-8032 
 
Waterworks operator certification, regulated under WAC 246-292, dictates that public 
water systems in Washington State with more than 100 services retain in their 
employment individuals who are certified, by examination, as competent in water supply 
operation and management.  The water system is managed by the Public Works 
Superintendent who supervises two full-time public works employees.  These three 
individuals maintain and operate the water system, sewer system, streets, and parks.  The 
Water System Manager reports to the Mayor who has overall administrative authority for 
Town functions.  The Mayor in turn reports to the Town Council, which is responsible 
for program overview and policy decision-making.  At the writing of this Plan the Mayor, 
Council members, and staff are as follows: 
 

Mayor ................................................................ David Olson 
Council Member .............................................. Robert Stowe 
Council Member .................................... Kermit Chamberlin 
Council Member ........................................... CeCelia Raglin 
Council Member ................................... Jeanne Hendrickson 
Council Member ............................................. Laurel Waller 
Clerk Treasurer ...................................................Sarah Clark 
Attorney ........................................................... Fred Johnson 
Public Works Superintendent .......................David McNally 
 

Additional information on water system operator certification is provided in Chapter 6. 
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SYSTEM BACKGROUND 
 
HISTORY OF WATER SYSTEM DEVELOPMENT AND GROWTH 
 
The Town of Cathlamet is located in Wahkiakum County along the Columbia River 
approximately 32 miles from the Pacific Ocean and 70 miles northwest of the City of 
Vancouver.  Located along State Route 4, the Town was established as Birnie’s Retreat in 
1846 as a trading post.   
 
The water system was developed in the early 1900s to serve water to residents in the 
Town.  In October of 1941, the Wahkiakum Public Utilities District (PUD) signed the 
first agreement to purchase water from the Town of Cathlamet.  An Interlocal Agreement 
between the Town of Cathlamet and the Wahkiakum PUD was initially signed 
November 21, 1977, to purchase water from the Town to supply the Puget Island Water 
System.  The water treatment plant (WTP) was upgraded in 1999 and a new Interlocal 
Agreement was made with Wahkiakum PUD.  
 
Table 1-1 is a brief summary of the development history of the Town of Cathlamet: 
 

TABLE 1-1 
 

Significant Events in the History of the Town of Cathlamet Water System 
 

Date Event 
1940 Construct Columbia Street Reservoir (not in service) 

1960s/70s Construct water distribution system 
1967 Construct original Water Treatment Plant 
1967 Construct 500,000-gallon Greenwood Reservoir 
1995 Prepare Water System Plan 
1998 Construct Greenwood Road Booster Pump Station 
1998 Construct 530,000-gallon Kent’s Bridge Reservoir 
1999 Construct new Water Treatment Plant 
2000 Update Water System Plan 
2008 Update Water System Plan 
2015 Update Water System Plan 
2016 Raw Water Intake Improvements 
2020 Columbia Street Water Main Improvements 
2022 Update Water System Plan 

 
Figure 1-2 shows the Town of Cathlamet water system facilities, Town boundaries and 
water service area.  Figure 1-3 shows the retail service area.  As required by the 
Municipal Water Law the Town has the responsibility to provide water to customers 
within the retail service area.  Figure 1-4 shows the system study area and zoning.  
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Wahkiakum County has not adopted zoning designations for unincorporated areas of the 
county. 
 
The Town of Cathlamet Water System draws water from the Elochoman River through 
an intake pipe installed in the river bed.  Water flows through the intake pipe to the water 
treatment plant located on the bank of the Elochoman River.  The raw water is treated 
and pumped into the distribution system and the Greenwood Reservoir.  A booster pump 
station located adjacent to the Greenwood Reservoir pumps water from the Greenwood 
Reservoir into the Kent’s Bridge Reservoir.  The Kent’s Bridge Reservoir operates at a 
higher pressure zone and can also serve and provide additional fire flow to the downtown 
area and Puget Island through two pressure reducing stations.   
 
NATURAL FEATURES OF THE SERVICE AREA 
 
Geography and Climate 
 
The Town sits on the edge of bluff with flatlands near the Columbia River.  It is bordered 
to the south and west by the Columbia River, to the northwest by lowlands and floodplain 
along the Elochoman River, and to the east by the Willapa Hills.  Figure 1-5 shows the 
area topography for the Town.  Elevations range from 615 feet above sea level around the 
Kent’s Bridge Reservoir, 475 feet in the southwest hills, and to 10 feet along the river on 
the south edge of the retail service area.  
 
Average temperatures have historically ranged from 30 degrees F in January to 
82 degrees F in August; however, it is not uncommon for the Town to experience winter 
temperature below 10 degrees F and summer temperatures above 100 degrees F.  
 
Soils and Geology 
 
According to the National Resources Conservation Service (NRCS) Soil Survey for 
Grays Harbor County Area, Pacific and Wahkiakum Counties, a survey last updated 
December 2007, all soil within 200 feet of the Columbia River shoreline is 
Udipsamments.  Other soils in the Town are classified as Cathlamet Silt Loam. 
 
Site Sensitive Areas 
 
Site sensitive areas within the water service area include those classified as seismic 
hazard areas, flood hazard areas, wetlands, and surface waters.  Wetlands and floodplain 
areas within the water service area are shown in Figures 1-6 and 1-7, respectively, and 
are described further below. 
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Seismic Hazard Areas 
 
Seismic hazard areas are those with low-density soils that are more likely to experience 
greater damage due to seismic-induced subsidence, liquefaction, or landslides.  Seismic 
hazard areas are regulated mainly with respect to public safety and potential damage due 
to an earthquake.  
 
According to the International Building Code, the Town of Cathlamet is located in the 0.4 
to 0.8 range on the seismic hazard map.  This means that there is a two percent 
probability of an earthquake exceeding peak ground acceleration between 0.4 and 0.8 
times the acceleration of gravity once every 50 years. 
 
Wetlands 
 
EPA defines wetlands as areas that are inundated with water for at least part of the year.  
The US Fish and Wildlife Service defines wetlands as those areas that have 
characteristics such as hydrophyte plants, hydric soils, and frequent flooding.  Wetlands 
support valuable and complex ecosystems and consequently development is severely 
restricted if not prohibited in most wetlands.  The National Wetlands Inventory map 
identifies wetlands in the Town that follow the shoreline of the river; Figure 1-6 
illustrates the boundaries and types of wetlands within the Town.   
 
Flood Hazard Areas 
 
Flood hazard areas are areas adjacent to lakes, rivers, and streams that are prone to 
flooding during peak runoff periods.  Flood hazard areas deserve special attention due to 
the sensitive nature of their ecosystems as well as the potential for damage to structures 
located within the floodplain. 
 
Typically, construction in flood hazard areas is not allowed or is limited to specific 
activities.  Allowed activities might be mining or gravel extraction, recreational uses, 
repair to existing structures, utility and road construction, or limited to uses dependent 
upon water such as docks, wharves, and boating activities.  
 
The 100-year and 500-year floodplains in the vicinity of the Town are shown on 
Figure 1-7.  The floodplains are associated with the Columbia River, Elochoman River, 
and Birnie Creek. 
 
Surface Waters 
 
Lakes and streams are classified as sensitive areas due to the variety of plants and 
animals that they support.  The Town is located within Water Resource Inventory Data 
(WRIA) 25.  The primary surface water features within or near the community is the 
surrounding water of the Columbia River, Elochoman River, and Birnie Creek.  
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Fish and Wildlife Habitat 
 
Fish and wildlife habitat Conservation areas are essential for maintaining specifically 
listed species in suitable habitats.  The WAC 365-196-485 (3) lays out recommendations 
for meeting requirements of critical areas.   
 
Wildlife observed in the area includes hawk, eagle, heron, deer, and elk.  
 
The Columbia River borders the Town to the south and Birnie Creek passes through the 
Town.  The Lower Columbia River provides habitat for coho salmon, steelhead, Chinook, 
chum, bull trout sturgeon and eulachon.  Birnie Creek provides habitat for steelhead and 
coho salmon. 
 
Vegetation 
 
The dominant tree species in the community includes fir, cedar, alder, maple, and aspen.   
 
ADJACENT PURVEYORS 
 
The Town of Cathlamet supplies wholesale water to the Puget Island Water System, a 
Group A water system located on Puget Island owned and operated by Wahkiakum PUD 
No. 1.  The Town also supplies water to the Crista Vista community water system.  Crista 
Vista is a private community that owns and operates a distribution system serving the 
community.  The next closest public water system is located in the unincorporated 
community of Skamokawa, which is approximately eight miles west of Cathlamet.   
 
INVENTORY OF EXISTING FACILITIES 
 
SOURCE OF SUPPLY 
 
The Town of Cathlamet relies on the Elochoman River for 100 percent of its water 
supply.  The raw water intake is located approximately 2 miles east of SR 4 along 
SR 407.  The raw water intake infiltration trench was installed in 1986 and consists of 
approximately 90 linear feet of perforated 10-inch high-density polyethylene (HDPE) 
pipe that extends across the width of the Elochoman River.  In 2016, a secondary surface 
water intake was installed on the Elochoman River adjacent to the infiltration trench.  
The surface water intake consists of a bullet nose screen and valve that connects to the 
raw water intake pipe. 
 
WATER RIGHTS 
 
Water rights Certificates, Permits, and Reports of Examination were reviewed to 
determine the current status of the Town of Cathlamet water rights.  The status of water 
rights is summarized in Table 1-2.  The total water rights available for the system are 
1.83 cfs (821 gpm) instantaneous withdrawal rate (Qi) and 633.8 acre-ft/year annual 
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withdrawal rate (Qa) of which the maximum withdrawal between May first through 
September 30 is limited to 247.3 acre-ft/year.   
 

TABLE 1-2 
 

Town of Cathlamet Water Rights 
 

Water Right 
Number 

Points of 
Withdrawal Priority Date Certificate Date 

Withdrawal 
Rate 

Cert No. 10260  Elochoman River February 4, 1941 March 22, 1968 0.83 cfs 
572.3 acre-feet(1) 

Cert No. 3968B  Elochoman River March 8, 1946 August 2, 1994 0.20 cfs(1) 
Cert No. 3718B Elochoman River August 1, 1946 August 2, 1994 0.30 cfs(1) 

Cert No. 2929(2) Elochoman River October 6, 1945 September 1, 
2003(3) 

0.50 cfs 
61.5 acre-feet 

782C Abe Creek March 27, 1928 March 29, 1934 0.50 cfs(4) 

40C Cougar Creek June 25, 1922 February 16, 1923 0.60 cfs(4) 

Total Permitted Withdrawal Rate from the Elochoman River (Instantaneous) 1.83 cfs  
(821 gpm)(5) 

Maximum Annual Withdrawal from the Elochoman River 633.8 acre-feet 
Maximum Withdrawal May 1 through September 30 each year 308.8 acre-feet(6) 
(1) Total quantities diverted May 1 through September 30 each year under these certificates shall not 

exceed 247.3 acre-feet.  Total annual quantities diverted under these certificates shall not exceed 
572.3 acre-feet per year. 

(2) Original certificate number, which was purchased by the Town of Cathlamet from Dale and 
Margaret Strueby. 

(3) Development schedule project completion date given on the Department of Ecology Amended 
Permit dated December 28, 2001. 

(4) Abe Creek and Cougar Creek are not tributary to the Elochoman River and water is not being 
diverted from either source for use by the Town.  Although water rights were issued to Cathlamet 
allowing withdrawal from Cougar Creek and Abe Creek, it was reported in the Record or 
Examination (ROE) that Cathlamet has not used either diversion since the Elochoman River 
withdrawal was permitted. 

(5) Includes the four certificates (0.83, 0.20, 0.30, and 0.50 cfs) but does not include Abe and Cougar 
Creeks. 

(6) Includes the original maximum withdrawal rate of 247.3 AF/Y plus the newly acquired water 
right, which includes an annual withdrawal rate of 61.5 AF/Y. 

 
In 2001, the Town purchased an additional 0.5 cfs of irrigation water rights from the 
Elochoman River from a local farmer (Certificate #2929), which has been included in the 
1.83 cfs instantaneous withdrawal rate.  Additionally, the new 0.5 cfs water right 
included 61.5 acre-ft/year (Certificate #2929) annual withdrawal, which is included in the 
total 633.8 acre-ft/year.  The maximum withdrawal between May first through September 
30 of 247.3 acre-ft/year (from Certificate #10260) is the original water withdrawal 
quantity, however this quantity should be increased by 61.5 acre-ft/year since that water 
right was originally used for irrigation when it was transferred to the Town.  Therefore, 
the maximum water right available between May first and September 30 is 308.8 acre-
ft/year.  Currently, the irrigation rights that were purchased are permitted but not 
certificated by the Washington Department of Ecology.  The Town has no additional 
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water rights applications pending.  The Town of Cathlamet Water Rights Certificates and 
Permits are included in Appendix B. 
 
INTERTIES 
 
As shown in Figure 1-2, the Town provides water to Puget Island and Crista Vista water 
systems through a total of two metered interties 
 
Puget Island Water System 
 
The only major intertie for the Town of Cathlamet is the distribution line from the Town 
to the Puget Island Water System on Puget Island via Highway 409.  The Wahkiakum 
PUD purchases finished water from the Town through a metered intertie for the Puget 
Island Water System.  The master meter between the Cathlamet Water System and the 
Puget Island Water System is located on the north side of the SR 409 bridge.  It is stated 
in the Interlocal Agreement between the Town of Cathlamet and the Wahkiakum PUD 
that the Town is responsible for source capacity, treatment, and storage, and this is 
reflected in the cost of the water purchased by the Wahkiakum PUD.  The Agreement 
includes performance and impossibility clauses that state the Town shall not be liable for 
failure to deliver a sufficient supply of water to the Wahkiakum PUD resulting from 
unforeseeable conditions beyond the Town’s control.  These include but are not limited 
to: acts of God, insufficient supply, drought, hostile diversion or obstruction, forcible 
entry, temporary damage by flood or other unavoidable accidents. 
 
According to the terms of the Interlocal Agreement, the Wahkiakum PUD agrees to 
purchase 100 percent of the water requirements of its Puget Island Water System from 
the Town of Cathlamet.  The Parties have determined that the rate charged to the 
Wahkiakum PUD should be directly related to the costs incurred by the Town in 
producing the water supplied.  These include depreciation costs of the Town’s Water 
Treatment Facility, reservoirs, and the primary and alternative transmission lines from the 
Water Treatment Facility to Puget Island.  The Wahkiakum PUD is also responsible for a 
portion of the operation and maintenance cost of the Treatment Facility, personnel, and 
equipment.  The Wahkiakum PUD is responsible for the operation and maintenance of its 
own distribution system on Puget Island.  A copy of the most recent Interlocal Agreement 
is located in Appendix C. 
 
Crista Vista Water System 
 
The Town of Cathlamet supplies water to the Crista Vista area that was formerly known 
as the Crista Vista Water System.  The Department of Health inactivated the Crista Vista 
Water system in 2005.  The Town now provides water to a single service meter that 
supplies water to approximately 15 service connections.  It is inside the Town’s Retail 
Service Area, but outside the Town Limits.  
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TREATMENT AND DISINFECTION FACILITIES 
 
Raw water from the intake is treated by a conventional filtration plant located adjacent to 
the intake.  The original water filtration plant consisted of a raw water sedimentation 
basin followed by a rapid sand filtration plant.  Construction of the Town of Cathlamet 
Water Treatment Plant was completed in February 1999.  The original plant, built in 
1967, was rebuilt in 1998-1999 reusing only the original clearwell and raw water intake 
manhole.  The water treatment plant sits on a triangular piece of property approximately 
0.75 acres in size located approximately two miles east of SR 4 on Elochoman Valley 
Road (SR 407).  The plant has two filtration trains that each consists of an adsorption 
clarifier followed by a dual media filter.  The raw water sedimentation basin was 
eliminated during construction of the new filtration plant.  The water treatment plant can 
effectively treat raw water with turbidities up to 150 NTU.  At higher turbidities, the filter 
can become blinded with solids.  Based on historical raw turbidity data, it is possible that 
the existing filter plant could be unable to adequately treat raw water from the Elochoman 
Intake under some conditions.  During these high turbidity events, which occur on 
average every 2 to 3 years and last 1 to 3 days, the raw water intake pipe and raw water 
pump have accumulated sediment severely restricting the flow of raw water into the 
treatment plant.  The Town has connected the water treatment plant air blower to a 
cleanout on the intake line with flexible hose to periodically flush sediment from the 
intake. 
 
A secondary surface water intake was constructed in 2016 adjacent to the infiltration pipe 
to allow the plant to draw in raw water from the surface of the Elochoman when the 
infiltration pipe capacity is restricted by sediment or when water levels get low, reducing 
the flow of water that can be captured through the infiltration gallery.  The secondary 
surface water intake is equipped with a bullet-nosed screen and isolation valve. 
 
Disinfection is accomplished with a sodium hypochlorite solution injected into the water 
before the static mixers, as a pretreatment, and after it has passed through the filters 
before entering the clearwell.  Each raw water pump and filter train has its own sodium 
hypochlorite injection pump and calibration chamber to verify the pumping rate.  In 
addition to disinfection, the Town adds sodium fluoride to the water to improve dental 
health. 
 
The water treatment plant consists of the following components, which are described in 
more detail in the section below and summarized in Table 1-3. 
 

• Chemical addition 
 

• Two package water treatment units each consisting of an upflow 
adsorption clarifier followed by a mixed media gravity filter. 

 
• A clearwell. 
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• Finished water pumping to Greenwood Reservoir/Distribution System. 
 
• Backwash settling tank with discharge of clarified backwash water to the 

Elochoman River. 
 

TABLE 1-3 
 

Cathlamet Water Treatment Plant Components 
 

Process Qty. Description 
Raw Water Intake 
Intake Pumps 2 Floway 7.5 hp 4-Stage 10JKM, rated at 350 gpm each 
Influent Turbidimeter 1 Hach Surface Scatter 6 
Influent Flow Meter 1 Siemans Sitrans FM Magflo Mag5000/Mag5100W 
Chemical Feed System 
Streaming Current 
Monitor 1 Chemtrac SCM2500, located under filters 

Polymer Pumps 2 Jesco MAGDOS 1.6 gph (one for coagulant, one for filter 
aid) 

Chlorine Pumps 2 Stenner 85 MHP5 
Fluoride Pumps 2 Stenner 85 MHP40 
Static Mixer 1 TAH 3-Stage Process Mixer 
Filtration 
Filter Unit 2 USFilter, Trident 210A, rated for 700 gpm 
Finished Water 
Finished Water Pumps 2 Floway, 30 hp, 300 gpm (600 gpm total) 
Chlorine Pumps 2 Stenner 85 MHP5 
Chlorine Analyzer 1 Hach CL17 
Finished Turbidimeter 1 Hach Low Range 1720D 
Controls 
SCADA 1 GE Proficy 
Emergency Power 
Portable Generator 1 Cummins QSB7-G5 NR3, 480/277V Voltage Range 

 
Chemical Feed System 
 
The chemicals used at the plant are: 
 

• Nalco Ultrion 8185 (cationic polymer) as coagulant 
• Nalclear 8170 (non-ionic polymer) as filter aid 
• Sodium hypochlorite as a disinfectant  
• Sodium fluoride for tooth decay prevention 

 
Sodium hypochlorite is first injected into the raw water immediately after the intake 
meter before the static mixer.  The coagulant (Nalco Ultrion 8185) and filter aid (Nalclear 
8170) are injected into a static mixer located on the raw water line before the filters.  
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Sodium hypochlorite and fluoride are injected after the filter units and before the water 
enters the first clearwell.   
 
Coagulant Injection 
 
The Town uses two Jesco, Model 1102B-0007C-D1CC metering pumps for coagulant 
injection.  The coagulant is pumped into a 1/2-inch carrying stream that is injected into a 
static mixer prior to entering the filters.  One pump is used per filter/raw water pump, 
therefore, if one filter/raw water pump is operating one pump operates, if both filters/raw 
water pumps are in use then both chemical feed pumps will be running.  A calibration 
chamber is used to verify the pumping rate and is plumbed into the metering pump 
assembly.   
 
Sodium Hypochlorite Disinfection 
 
Sodium hypochlorite is first injected into the water before it passes through the static 
filter.  This helps to remove iron and manganese. The Town injects hypochlorite solution 
after the water has passed through the static filter, but before it enters the clearwell.  The 
Town purchases 12.5 percent sodium hypochlorite under a mini-bulk program.  A 
300-gallon double contained bulk tank is provided to receive the bulk deliveries.  The 
minimum delivery is 200 gallons.  A pneumatic pump is used to transfer the product to 
the 40-gallon day tank mounted on a platform scale where the usage is measured by 
weight.  Average use is typically between about three and 7 gpd.  Two Stenner metering 
pumps are used to inject the sodium hypochlorite.  One pump is used per filter/raw water 
pump and a calibration chamber is used to verify the feed pump pumping rate. 
 
Since the Town’s Elochoman River water source is surface water, the Town must meet 
the filtration and disinfection requirements of the Surface Water Treatment Rule.  These 
requirements include 3 log removal/inactivation of Giardia, 4 log removal/inactivation of 
viruses, and 2 log removal/inactivation of Cryptosporidium.  The Town’s filtration plant 
is provided with credit for 2 log removal of Giardia, 2 log removal of virus, and 2 log 
removal of Cryptosporidium.  The Town’s disinfection system must provide at least 1 log 
inactivation of Giardia and 2 log inactivation of virus.  Since Giardia is more difficult to 
inactivate with chlorine disinfection than viruses, the 1 log Giardia requirement governs.  
The Town must confirm that the disinfection provided by the chlorine dose and contact 
time meets the required CT value each day. 
 
The Town computes the CT daily using a spreadsheet for this purpose that is included in 
w D.  The spreadsheet accounts for flow rate, temperature, pH, and chlorine residual in 
determining whether the CT requirement is met.   
 
The operator runs finished water tests to determine the temperature, and pH.  The 
chlorine residual is continually tracked and the minimum value for each reporting day is 
taken off the HMI.  The required CT value is based on the CT Lookup table from the 
DOH chart (last tab on the spreadsheet) which reflects the log removal.  To meet the CT 
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requirement, the Town must meet or exceed the CT required (an Inactivation ratio equal 
to or higher than 1.0) by having an adequate chlorine residual at the current water 
temperature and pH to inactivate any giardia and viruses present in the water.  The lower 
the temp and the higher the pH, the more chlorine residual is needed. 
 
Fluoridation 
 
Source water is fluoridated to improve dental health.  The Town uses 97 percent sodium 
fluoride, which is injected using an up-flow fluoride saturator to raise the natural fluoride 
ion level in the water from a background level of 0 mg/L to a treated level of 0.8 mg/L.  
Daily samples of the finished water are analyzed for Fluoride levels.  The injector pumps 
are manually adjusted to maintain proper concentration in the finished water.  Fluoride 
level in the saturator is checked daily.   
 
Filter Aid 
 
The non-ionic polymer, Nalclear 8170, can be pumped into a 1/2-inch carrying stream, 
which is injected into a static mixer prior to entering the filters.  The two chemical feed 
pumps are Jesco, Model 1102A-0012C-2CC.  As with the coagulant and sodium 
hypochlorite, there is one chemical feed pump per filter. 
 
Static Mixer 
 
There is one static mixer in the influent line after the raw water pumps and before the line 
splits to feed the individual filters.  The hypochlorite, coagulant, and polymer are injected 
into the water through separate 1/2-inch carrying streams, which enter the static mixer at 
the injection ports.  The static mixer is a TAH 3-Stage Process Mixer. 
 
Filtration System 
 
Water filtration occurs through two package filter units manufactured by USFilter, 
Trident Model 210A.  Together the filters are rated at 700 gpm (1 mgd).  The filters 
include an upflow adsorption clarifier followed by a downflow mixed media gravity 
filter.  The clarifier surface area for each clarifier is 35 square feet and the filter area is 
70 square feet per filter. 
 
Adsorption Clarification 
 
The clarifier is filled with granular adsorption media with a specific gravity of less than 
1.0, which is buoyant.  Backwash of the clarifier is completed with a combination of an 
air scour system and raw water at a rate of 300 gpm for four minutes, for a total of 
1,200 gallons per backwash clarifier.  A clarifier backwash cycle is initiated by maximum 
times between backwashes, maximum head loss across the clarifier or manually by the 
plant operator. 
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Mixed Media Filtration 
 
The mixed media filter consists of 18 inches of anthracite coal on top of nine inches of 
silica sand and three inches of high-density garnet sand.  This media rests on a Triton 
PVC filter underdrain system.  The backwash system consists of control valves, 
backwash pump, air scour system and waste discharge piping and controls.  Filter 
backwash is initiated by turbidity breakthrough, maximum times between backwashes, 
maximum headloss across the filter or manually by the operator.  Typically, time is the 
predominant cause for backwash initiation, except during times of high turbidity where 
headloss often triggers the backwash cycle to begin.  The filter backwash sequence 
begins with a low volume wash with air scour during which the water flow rate is only 
400 gpm.  When the water level reaches the bottom of the waste trough, the air scrub 
stops and the water flow increases to 1,000 gpm.  The total water used in a backwash is 
7,300 gallons per filter.  Backwash water is pumped directly from the 55,000-gallon 
clearwell at 1,000 gpm. 
 
The mixed media has an expected life of greater than 20 years.  The top media layer, 
anthracite will slowly degrade over time and will require periodic replacement with 
additional anthracite.  It is recommended that the Town evaluate the anthracite level 
annually and add anthracite as needed. 
 
Filter Backwash Handling 
 
Filter backwash water flows into a 10-foot-diameter manhole, where two submersible 
pumps transfer the water into a 100,000-gallon above ground concrete backwash settling 
tank.  The backwash settling tank is equipped with a floating decanter which discharges 
clarified backwash water to the Elochoman River.  The backwash settling tank is also 
equipped with a robotic tank sediment remover.  The unit is a Scavenger Model PLR by 
Aqua Products, Inc.  The unit is equipped with an onboard solids handling submersible 
pump and dual drive motors that can be set for automatic or remote control operation.  
The Scavenger sediment remover is connected by a flexible hose to a penetration in the 
wall of the backwash settling tank where the solids can be periodically removed and 
properly disposed.  According to the Town, the Scavenger has never been used.  
 
The filters can only backwash one at a time.  If both filters are online and a backwash is 
initiated, one filter continues to produce water while waiting for the first filter to 
complete its backwash.  If only the lead filter is online when a backwash is initiated, the 
lag filter comes online and becomes the lead filter.  The backwashing filter returns to 
operation if the demand requires or it remains off as the lag filter.   
 
CLEARWELL 
 
The treatment plant has a below grade concrete clearwell.  The clearwell is approximately 
55,000 gallons and includes baffles to enhance chlorine contact time.  The existing 
clearwell is adequately sized to supply backwash water and provide chlorine contact 
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storage.  The total volume needed to backwash the filters consecutively is approximately 
14,800 gallons.  The clearwell, has more than adequate volume to meet this requirement.  
The clearwell was also designed to meet current CT requirements. 
 
FINISHED WATER PUMPING 
 
The finished water pump wet well was the original water treatment plant clearwell.  It has 
a capacity of approximately 12,400 gallons and does not include baffles.  Finished water 
is pumped from this wet well using two vertical turbine pumps, which discharge treated 
water into the distribution system.  The pumps, manufactured by Floway, are 30 hp and 
are capable of 300 gpm each for a total of 600 gpm.  Typical operation consists of the 
lead pump turning on at 4.5 feet and off at 3.5 feet.  If the filter rate is greater than the 
lead pump can handle, the lag pump will turn on at 5.0 feet.  Both pumps will turn off at 
3.5 feet.  The wet well provides the finish water pumps with operational flexibility. 
 
CONTROLS 
 
The water treatment plant is designed to be controlled based on the water level in the 
Greenwood Reservoir.  A pressure transducer mounted on the side of the Greenwood 
Reservoir measures the water level in the tank.  Based upon preset levels, when the 
reservoir calls for water the raw water pumps and filter units begin producing water.  The 
high head finish water pumps operate based upon a level transducer in the 12,400-gallon 
pump well.  When the pump well reaches an upper set point the high head pumps begin 
pumping water to the Greenwood Reservoir.   
 
The high head pumps continue to pump until the clearwell reaches a lower set point.  
Flow is adjustable through the plant.  The operators vary the flow rate through the plant 
based upon the time of year and the water demand associated with it.  Flow control 
through the filters is maintained by a system of an orifice plate, control valve and 
differential pressure transmitter on the influent side of the filter units.  An electronic level 
transmitter is located in each filter compartment.  The water level in the filter chamber is 
slightly lower than in the clarifier.  The level controller adjusts the filter effluent valve to 
maintain the level in the filter chamber. 
 
Power to the chemical feed system is activated when the raw water pumps in the water 
treatment plant are operating.  The coagulant pumps are automatically adjusted based on 
a 4-20 mA signal from the Streaming Current Monitor.  The filter aid polymer feed 
pumps must be manually adjusted by the operators based upon filter performance and jar 
testing.  The sodium hypochlorite pumps are also manually adjusted to meet CT 
requirements and maintain an adequate chlorine residual in the distribution system.  The 
Fluoride pumps are also manually adjusted to maintain 1.0 mg/l. 
 
The Water Treatment Plant does have a SCADA system, although according to the 
Town, it needs to be upgraded to enable more functionality.  The Filter Control Panel 
allows the operator to change parameters and set points in the PLC.  An autodialer calls 
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out on alarm conditions.  The outdated SCADA system requires the operator to spend 
significant amounts of time at the WTP to diagnose and troubleshoot problems during 
changing conditions and storms. Also, the SCADA system has had communication issues 
with the reservoirs. During communication black out events, without a shut off signal 
from the reservoir, the Water Treatment Plant continues producing water, in some case 
overflowing the tank until communication is restored or the finished water pumps are 
manually shut off. 
 
BOOSTER STATION FACILITIES 
 
The Town of Cathlamet has one booster pump station, which is located at the Greenwood 
Reservoir.  The pump station works in conjunction with both the Greenwood Reservoir 
and the Kent’s Bridge Reservoir.  The Greenwood pump station pumps water from the 
Greenwood Reservoir to the Kent’s Bridge Reservoir when the water level in the Kent’s 
Bridge Reservoir drops below 22 feet.  If the water level in the 32-foot-tall Greenwood 
Reservoir is below 25 feet and the higher Kent’s Bridge Reservoir calls for water, the 
pumps in the pump station will not turn on.  The pump station consists of a 14' x 14' 
concrete masonry block building with a composition roof.  The pump station is equipped 
with three 40-hp Cornell pumps rated at 200 gpm each with two pumps running.  One 
pump is always designated a standby pump.  Therefore, the pump station has a capacity 
of 400 gpm.  Under normal operation, when the Kent’s Bridge Reservoir calls for water, 
one pump delivers approximately 200 gpm to the reservoir.  If the water level continues 
to drop an additional 6 inches, a second pump is turned on for a total of 400 gpm.  The 
pump controls alternate which two pumps operate at any given time to keep pump run 
times about the same.  The station is also equipped with pump control valves and a 
pressure relief valve due to the high static and dynamic pressures at the pump station.  
The booster pump station was completed in 1998 and is in acceptable working condition, 
however public works staff believe the pumps are nearing the end of their useful life and 
should be replaced soon.  
 
BACKUP POWER 
 
The Town is currently working on a project to add a permanent emergency generator for 
the Water Treatment Plant. This project is expected to be constructed in 2023, which will 
give the Town the ability to continue operations at the Treatment Plant in a power outage 
situation without having to manually hook up a rented generator. The Greenwood booster 
pump station is equipped with a manual transfer switch to allow use with a portable 
power generator but does not have an emergency generator on site. 
 
STORAGE 
 
There are two storage facilities that serve the Town, the Greenwood Reservoir and the 
Kent’s Bridge Reservoir, which provide a total storage capacity of 1.03 million gallons.   
 



Gray & Osborne, Inc., Consulting Engineers 

1-16 Town of Cathlamet 
April 2023 Water System Plan  

The Greenwood Reservoir has a nominal capacity of 500,000 gallons.  It is a welded steel 
tank located on Greenwood Road north of the downtown area.  The reservoir was 
constructed in 1967 and has a 52-foot diameter and is 32-feet tall.  The overflow 
elevation is 278 feet and has a base elevation of 246 feet.  A hydraulic grade line is a way 
of quantifying the pressure in a pipe or geographic zone in terms of elevation.  The 
Greenwood Reservoir sets the hydraulic grade line of Zone 1, which includes the 
Greenwood Road area below the reservoir, downtown Cathlamet, and Puget Island.  The 
reservoir is connected to the distribution system by an 8-inch cast iron pipe.  The tank has 
separate fill and draw lines to promote tank turn over.  The reservoir is equipped with a 
screened vent, water level indicator, drain line, overflow line, top access hatch and 
ladder.  A pressure transducer located on the side of the Greenwood Reservoir, monitors 
the water level in the tank.  When the water level in the reservoir drops to 29.5 feet, the 
raw water pumps at the water treatment plant are called and begin operation of the water 
filters.  The raw water pumps are turned off when the water level in the reservoir reaches 
31.5 feet.  This reservoir was last repainted in 2007 and is scheduled to be repainted again 
in the near future. 
 
The Kent’s Bridge Reservoir has a nominal capacity of 530,000 gallons.  It is a glass 
lined, bolted steel reservoir, constructed in 1998.  The existing site has room for a future 
530,000-gallon reservoir.  The existing reservoir is 62-foot diameter, is 24-feet high, has 
an overflow elevation of 639 feet, and base elevation of 615 feet.  The Kent’s Bridge 
Reservoir sets the hydraulic grade line for Zone 4 and provides source water to three 
additional pressure zones through cascading PRV stations.  Two additional PRV stations 
allow for the Kent’s Bridge Reservoir to provide fire flow to Zone 1. The reservoir is 
connected to the system with a 12-inch ductile iron water main.  The reservoir is 
equipped with a screened vent, water level indicator, access manhole in the side, drain 
line, overflow line, top access hatch and ladder.  When the water level in the tank drops 
to 22 feet, the telemetry system prompts the Greenwood booster pump station to start and 
fill the reservoir.  The pumps are set to operate in a lag lead mode with the level 
differential of 1 foot.   
 
TELEMETRY 
 
The telemetry system for the water system is designed to operate the treatment plant and 
associated pumps and the Greenwood Booster Pump Station in response to water level 
monitored at the storage reservoirs.  When the Greenwood Reservoir reaches a preset 
level the raw water pumps at the treatment plant are activated.  Similarly, when the 
Kent’s Bridge Reservoir reaches a preset level the pumps in the Greenwood pump station 
begin pumping water to refill the reservoir.  Reservoir levels are transferred via phone 
lines and digitally displayed in the treatment plant lab and are recorded once per day by 
hand.  The two pen chart recorders also can record when the high head pumps are 
running and when the Greenwood pumps are running; however, this feature is no longer 
used.  The PLC at the water treatment plant monitors operation of the filters, pumps, 
reservoirs, chemical feed system, water quality, etc.  If a problem occurs, the autodialer, 
located at the treatment plant, will begin calling programmed numbers until the alarm 
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condition is acknowledged and corrected. According to discussions with the operators, 
there are frequent phone line outages which cause communications blackouts between the 
WTP and the Greenwood Reservoir resulting overflows at the reservoir.  Additional 
discussions of this issue are provided in Chapter 3.  
 
The system is difficult for operators to use because it requires operators to respond to the 
plant whenever there is an alarm.  This results in longer response times if the problem is 
not actually at the treatment plant.  
 
TRANSMISSION AND DISTRIBUTION 
 
The Town of Cathlamet Water System has approximately 20 miles of water main ranging 
in diameters from 4 to 12 inches.  Approximately 40 percent of the pipe is asbestos 
cement (A/C) and over 38 percent is poly vinyl chloride (PVC) pipe.  The summary of 
pipe types and diameters is included in Table 1-4.  A complete map of the water 
distribution system is included in Figure 1-2.   
 

TABLE 1-4 
 

Town of Cathlamet Water System Pipe Length and Size 
 

Pipe Size Length (feet) Percent of Total 
0.75-inch 58 0.1% 
1.5-inch 122 0.1% 
2-inch 2,254 2.0% 
3-inch 84 0.1% 
4-inch 2,603 2.3% 
6-inch 54,098 49.0% 
8-inch 44,317 40.1% 
12-inch 6,949 6.3% 
Total 110,485 100% 

 
Pressure Zones 
 
The Town of Cathlamet water distribution system consists of five pressure zones, as 
shown in Figure 1-8.  Following is a description of each pressure zone. 
 
Zone 1 
 
Zone 1 consists of the downtown area, Greenwood Road below Greenwood Reservoir, 
SR 4 west of Greenwood Road and SR 407 out to the water treatment plant.  The zone is 
fed mainly from the Greenwood Reservoir, which has an overflow elevation of 278 feet 
above mean sea level; however, two pressure reducing stations are designed to feed the 
downtown area from the zones cascading down from the Kent’s Bridge Reservoir during 
high demand periods or a fire flow event.  The area consists mainly of 6-inch AC water 
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main, which for the most part is well looped.  Elevations of customers served within 
Zone 1 range from 10 feet above mean sea level to approximately 200 feet above mean 
sea level.  Static pressures in the downtown area range from 34 to 116 psi with the 
Greenwood Reservoir full.  
 
Zone 2 
 
Zone 2 includes Columbia Street, Jacobsen Road, SR 4 from Jacobsen Road east and 
below the pressure reducing station on Boege Road.  Water is supplied to the closed zone 
from the Kent’s Bridge Reservoir through a series of two pressure reducing stations.  The 
service area in the zone ranges in elevation from 180 feet above mean sea level to an 
elevation of 235 feet.  Customers in this zone have pressures ranging from 60 to 85 psi.  
The area consists primarily of 6-inch AC and 8-inch PVC water mains. 
 
Zone 3 
 
Zone 3 is a closed zone which serves customers along Cochran Drive, Hillcrest Drive, 
Delores Drive, Orchard Drive, Boege Road and the lower half of Clover Street.  Water is 
supplied from the Kent’s Bridge Reservoir through a pressure reducing station located at 
the top of Cochran Drive and leaves the closed zone at the Boege Road pressure reducing 
station.  The zone is small due to the large elevation change, from 430 feet above mean 
sea level to 230 feet above mean sea level, in a short distance.  The feed line through the 
zone is a 12-inch PVC water main.  The remainder of the lines are 6-inch AC.  The 
pressure in the zone can be adjusted at the pressure reducing station, however, normally 
pressures range from 35 psi to 120 psi.  Those services that have pressures exceeding 
90 psi have been fitted with individual pressure reducers. 
 
Zone 4 
 
Zone 4 is a large, very spread out zone, however, it serves relatively few customers.  The 
area served ranges from the Greenwood Road above the Greenwood Reservoir/Booster 
Pump Station to the Kent’s Bridge Reservoir down to the upper end of Cochran Drive, 
Clover Street and the private Crista Vista system.  An 8-inch PVC transmission main 
follows Greenwood Road and Cathlamet Timber logging roads to the Kent’s Bridge 
Reservoir.  The Kent’s Bridge Reservoir has an overflow elevation of 639 feet above 
mean sea level.  A 12-inch PVC water main provides water from the Kent’s Bridge 
Reservoir along gravel logging roads to the Cochran Drive area.  Elevations within the 
zone range from 245 to 610 feet above mean sea level.  This results in pressures ranging 
from 170 psi at the outlet of the Greenwood Booster Pump Station to 80 psi at the upper 
end of Cochran Drive.  The high pressures on the 8-inch PVC line between the pump 
station and the Kent’s Bridge Reservoir cannot be reduced because the line is a 
transmission line to the reservoir.  All connections on Greenwood Road above the 
Greenwood Reservoir have individual pressure reducers.  All other connections within 
the zone have pressures less than 90 psi.  All of this zone with the exception of 200 to 
300 feet in the Cochran Drive/Clover Street area is served by newer PVC water main. 
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Zone 5 
 
This small pressure zone serves Morgan Drive through a pressure reducing station 
located adjacent to the Greenwood Reservoir/Booster Pump Station site.  Water is 
supplied from the Kent’s Bridge Reservoir.  Distribution main consists of newer 8-inch 
PVC and 6-inch AC water main.  Elevations range from 190 to 240 feet above mean sea 
level.  Pressures can be adjusted at the pressure reducing station but normally range from 
50 to 70 psi. 
 
Puget Island 
 
The Wahkiakum PUD Puget Island Water System is served through a pressure reducing 
station.  Wahkiakum PUD is responsible for operation and maintenance of the Puget 
Island distribution system.  An 8-inch ductile iron water main is attached to the bridge 
that connects the Town of Cathlamet to Puget Island.  The remainder of the distribution 
system ranges from 4-inch to 6-inch PVC and AC waterlines.  The agricultural and rural 
residential land use characteristics on the island do not require fire flow.  The 
Wahkiakum County Fire District No. 1 has flow tested the hydrants on the island and 
understands the limited flow capabilities of the system.  Typical flows from the existing 
hydrants range from 100 to 400 gpm.  The elevation of Puget Island ranges from 10 to 
15 feet above mean sea level.  The service pressure on Puget Island is normally set at 55 
to 60 psi by the PRV.  Wahkiakum PUD has an ongoing maintenance/replacement 
program to replace older undersized portions of the system.   
 
SERVICE METERS 
 
All water service customers are metered at the point of delivery and the Town has a 
master meter at the water treatment plant.  Individual service meters have historically 
been read manually.  Currently, the Town is in the process of switching to radio read 
meters and about 65 percent are now being read by radio. 
 
RELATED PLANNING DOCUMENTS 
 
The following documents were consulted in the preparation of this Plan: 
 

Town of Cathlamet Comprehensive Plan 
 
The Town of Cathlamet Comprehensive Plan (March 2002) serves as a 
framework for public decision-making.  It specifies policy guidelines for growth 
and offers a tool to evaluate future projects.  The Plan is based upon planning 
data, which detailed to each chapter, or element.  Recommendations take on 
several forms: 
 
1. Goals – the principles around which each chapter is organized. 
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2. Objectives – defining action steps for implementation. 

 
3. Policies – to provide a framework for making decisions. 
 
Grays-Elochoman and Cowlitz Watershed Management Plan (WRIA 25/26) 
 
The Grays-Elochoman and Cowlitz Watershed Management Plan (December 
2004) was developed to support the management of watershed resources for 
WRIA 25/26. This includes evaluating water quality and quantity, habitat, and 
stream flows ability to meet the water needs of its community, local economies, 
and fish and wildlife. 

 
Wahkiakum County Comprehensive Plan Draft  
 
The Wahkiakum County Comprehensive Plan Draft (June 2006) was developed as 
a framework for achieving a balance between land development, maintenance of 
the natural resource base, and preservation of a lifestyle enjoyed by the county’s 
residents.  The Plan is intended to establish the process for making land use 
decisions based on the stated goals, objectives and policies, however, it was never 
formally adopted.  The Comprehensive Plan was developed to achieve the 
following broad objectives: 
 
1. To assure that public services and facilities can be provided as needed and 

in a manner that does not place an excessive burden on the general 
taxpayers or residents of the area. 

 
2. To assure that future development, whenever possible, is compatible with 

existing uses.  This is generally accomplished by requesting that future 
development mitigate any activity, which will cause degradation, or a 
sudden profound change in existing land uses or degrades the health, 
safety or welfare of current residents of the area. 

 
Puget Island Water System Comprehensive Plan 
 
The Wahkiakum County Public Utility District No. 1 (PUD) Puget Island  
Water System Comprehensive Plan (June 2015) was developed in conjunction 
with the Town of Cathlamet’s previous plan. Puget Island is a wholesale customer 
to the Town of Cathlamet water system.  The Plan evaluates the Puget Island 
water system’s ability to serve its customers through a 20-year planning period.  
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Shoreline Master Program 
 

The Shoreline Master Program (Adopted 2019) for the shorelines in Wahkiakum 
County and the Town of Cathlamet serves as a guide to how the shoreline will be 
used and developed. 

 
GMA RELATED PLANS, POLICIES, AND DEVELOPMENT REGULATIONS 
 
Wahkiakum County does not meet the mandatory population requirements to plan under 
the Growth Management Act (GMA).  However, GMA does require the following of 
counties and cities in Washington not planning under the GMA: 
 

• Resource lands (forest, agricultural, and mineral) and critical areas 
(wetlands, geologically hazardous areas, fish and wildlife habitat 
conservation areas, aquifer recharge areas, and frequently flooded areas) 
must be classified and designated. 

 
• Designated critical areas must be given protection. 
 
• All cities and counties with comprehensive plans must make their 

development regulations (zoning, subdivision, and other controls) 
consistent with their comprehensive plans. 

 
The GMA requires the following of all counties and cities in Washington: 
 

• Short plats and subdivisions may be approved only if written findings are 
made that adequate services are available, or that appropriate provisions 
are made for the public health, safety, and welfare. 

 
• Any building permit application must supply evidence of adequate water 

supply for the intended use.  The state (the Departments of Ecology and 
Health) and local governments not planning under the GMA may mutually 
agree to exempt some areas. 

 
Wahkiakum County has adopted a Critical Areas Ordinance which limits development in 
areas outside the Town limits, but within the Town water service area. 
 
WATER SERVICE AREA CHARACTERISTICS 
 
EXISTING AND RETAIL SERVICE AREA 
 
The Cathlamet Water System existing and retail service area is the Town of Cathlamet 
and those areas served outside the Town limits shown in Figure 1-3.  The Town 
wholesales water to the Wahkiakum PUD to serve Puget Island.  The Town adopted their 
Comprehensive Plan in 2004, which identifies the urban growth boundary. 
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The areas outside the Town limits consist primarily of residential and commercial 
properties along Elochoman Valley Road, SR 4 and residential in the areas of Greenwood 
Road, Jacobsen Road, the Columbia River Vista and Rosedale Heights area.  
 
Puget Island is considerably larger in area than the area served by the Town of Cathlamet 
but is not densely populated.  
 
ZONING AND LAND USE 
 
Land use within the Town is regulated by Ordinance No. 369 and has three land use 
designations including: residential (R), commercial (C), and commercial/industrial (CI).  
Land outside the Town limits are under the jurisdiction of Wahkiakum County.  Zoning 
and land use within the Town Limits is illustrated in Figure 1-4.  Wahkiakum County 
does not have any official zoning. 
 
SERVICE AREA AGREEMENTS 
 
There are no service area agreements between the Town and Cathlamet and the PUD 
regarding the Puget Island, but an interlocal agreement exists.  This agreement is located 
in Appendix C.  
 
POLICIES 
 
The Town has ordinances for its water utility in Chapters 13 of the Town’s Municipal 
Code.  Chapter 13.10 establishes utility connections and fees, Chapter 13.15 outlines 
rates and billing procedures, Chapter 13.30 covers fluoridation of the water supply, 
Chapter 13.40 includes conservation measures, 13.50 establishes the cross connection 
control program, and Chapter 13.60 establishes latecomer fees. 
 
Water system policies for the Town of Cathlamet are in ordinance form and are thereby 
reviewed and approved by the Town Council as they are adopted.  Ordinances governing 
the Town’s Water System have steadily increased over time.  Those ordinances provide 
the background for the following water system policies. 
 
WHOLESALING/WHEELING WATER 
 
The Town of Cathlamet currently wholesales water to Wahkiakum PUD for resale.  
Every year the cost per 100 cubic feet of water is calculated based upon a formula in the 
Interlocal Agreement between the Town and the Wahkiakum PUD.  A copy of the most 
recent Agreement can be found in Appendix C.  The agreement addresses how the water 
rate is calculated as well as the responsibilities of both parties and how disputes will be 
handled. 
 
The Town does not foresee any future wheeling of water to adjacent purveyors. 
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ANNEXATIONS 
 
The Town does not require water customers outside the Town limits to sign an 
annexation no protest waiver.  
 
DIRECT CONNECTION AND SATELLITE/REMOTE SYSTEMS 
 
Any new customers within the Town limits are required to connect directly to the water 
system.  No new water systems or private wells will be allowed within the Town limits 
unless approved by the Council.  That approval would need to be based on extreme 
capital costs to extend the water system to allow a direct connection.  The approval would 
include a clause requiring connection to the water system when it is within 300 feet, 
payment of all fees for the connection and proper abandonment of the private well once 
connected to the Town’s water system.  This type of scenario is highly unlikely since 
there are no large isolated areas within the Town limits where the existing water 
distribution system is not relatively close.  The Town would like to extend this policy to 
the entire service area, which would require approval by the County.   
 
DESIGN PERFORMANCE STANDARDS 
 
The Town of Cathlamet relies on the DOH Water System Design Manual for design of 
pump station, intake facilities, storage facilities and the treatment plant.  Distribution 
improvements are to be designed in accordance with the Water System Standards of the 
Town of Cathlamet, which are included in Appendix D. 
 
LATECOMER AGREEMENTS 
 
The Town will administer latecomer agreements for developers of water main extensions 
through Ordinance.  Developers are required to enter into a contract with the Town and 
identify an area of benefit for the latecomer agreement.  The Town charges a minor fee 
for administering the latecomer agreement, which is added to the latecomer fee paid by 
persons connecting to the affected waterline. 
  
OVERSIZING 
 
New water mains shall be a minimum of 8 inches in diameter, except that 4-inch pipe 
may be used where no future extension is possible, where the length does not exceed 
350 feet and no more than eight single-family customers are to be served by the line.  The 
developer/property owner requiring an extension will fund the design and construction of 
these extensions.  The Town will not pay for any oversizing of water mains.  In areas 
surrounding the Town with a reasonable potential for annexation it is prudent to design 
the water system to support the requirements of in-town fire flow.  The water main sizing 
standards, should be revisited when considering the water main extension into areas such 
as the Elochoman Valley, east toward the County line, and west to Skamakowa.  These 
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areas are not under any official consideration at this time, but will need to be addressed in 
the future. 
 
CROSS-CONNECTION CONTROL PROGRAM 
 
An ordinance providing for the establishment of a cross-connection and backflow control 
program was prepared by the Town and became effective in July 1994.  A copy of 
Ordinance 361 is contained in Appendix E.  The adopted Cross-Connection Control 
Program and Resolution for the Town of Cathlamet is based on WAC 246-290-490 and 
the American Water Works Association Cross-Connection Control Manual.  The 
following elements of a cross-connection control program have been implemented during 
the prior planning period: initial mail-in survey of all system customers inquiring about 
potential at-risk applications and follow up letter to non-responding customers.  The next 
elements to be implemented in this Plan will be a staff review of potential at-risk 
customer responses and site visits to assess actual risk factors requiring corrective actions 
by customers.  Cross-Connection Control is discussed in greater detail in Chapter 6, 
Operations and Maintenance.   
 
SYSTEM EXTENSIONS 
 
The water utility has prepared a priority list of capital improvement projects for water 
line extensions.  Extensions not on the priority list will be at the developer’s expense.  
Extensions will be constructed to the Town’s standard specifications. 
 
CONDITIONS OF SERVICE 
 
DUTY TO SERVE 
 
Per the Municipal Water Law and RCW 43.20.260, the Town has a duty to provide retail 
water service within its retail service area if:  
 

• Its service can be available in a timely and reasonable manner; 
 

• The municipal water supplier has sufficient water rights to provide the 
service; 

 
• The municipal water supplier has sufficient capacity to serve the water in a 

safe and reliable manner as determined by the department of health; and 
 
• It is consistent with the requirements of any comprehensive plans, 

development regulations, or any other applicable plan or regulation. 
 
The system will provide service for residential, commercial, industrial or other uses as 
authorized under the Town Code subject to the availability of water and the number of 
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approved connections permitted on the Water Facilities Inventory as approved by the 
DOH.   
 
CUSTOMER RESPONSIBILITIES 
 
The customer shall provide space for and exercise proper care to protect the System’s 
property on their premises.  This shall include meters, meter pit, meter boxes, fittings, 
pipes and other facilities installed by and remaining the property of the system.  In the 
event of loss or damage to the System’s property because of the customer’s negligence or 
abuse, the customer will be required to pay the cost of repairs or replacement. 
 
CONNECTION FEE SCHEDULE 
 
The connection fee schedule is included in various resolutions.  Table 1-5 summarizes 
connection fees. 
 

TABLE 1-5 
 

Connection Fee Schedule 
 
Fee Schedule Within Town Limits Outside Town Limits 

2021 $3,000 plus cost of labor and materials $5,000 plus cost of labor and materials 
 
METER AND MATERIAL SPECIFICATIONS 
 
The Meter and Material Specifications are included in the Standards and Specifications 
for the Town of Cathlamet. 
 
CONSENT AGREEMENTS FOR INSPECTION, MAINTENANCE AND 
REPAIRS THAT DISRUPT SERVICE 
 
The application for water service contains a consent agreement relating to line disruption, 
on-site inspection of facilities, and other items which affect the use and benefit of the 
water.  For specifics, see the water application form and Chapter 13 of the Town’s Code, 
which can be found in Appendix F. 
 
CROSS-CONNECTION CONTROL REQUIREMENTS 
 
Applications for water service are screened to determine whether cross-connection 
control devices are required as a condition of service.  Since a cross-connection control 
ordinance has been adopted, the water utility requires cross-connection control devices 
for specific uses, and is currently obtaining staff training in order to monitor and inspect 
existing backflow assembly device installations.  
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LATECOMER PAY BACK 
 
Latecomers connecting to waterlines constructed under a latecomer agreement with the 
water utility will be required to pay all latecomer fees to the water utility at the time of 
hookup.  The water utility distributes the latecomer fees in accordance with the latecomer 
agreement. 
 
DEVELOPER EXTENSION REQUIREMENTS, DESIGN STANDARDS, 
FINANCIAL RESPONSIBILITY, P.E. DESIGN REQUIRED 
 
Developers are responsible for designing water main extensions in accordance with the 
Town’s design standards.  Plans are to be prepared by the Developer’s licensed 
professional engineer (P.E.) and reviewed and approved by the Town or Town’s Engineer 
as a condition of final plat approval or extension agreement if no plat is involved.  The 
Developer is responsible for securing all necessary easements and rights of way for 
extension of facilities.  Construction is completed by the Developer and inspected by the 
Town or Town’s Engineer.  All improvements belong to the Developer until accepted by 
the Town.  See Standard Construction Specifications, Appendix D. 
 
POLICY FOR DEALING WITH COMPLAINTS 
 
The Town’s formal customer complaint form is available at Town Hall.  Billing related 
questions are dealt with by the Clerk and water quality and supply issues are directed to 
the water system supervisor.  The Clerk or Water Supervisor verbally notifies customers 
making complaints of the action that will follow and the action is noted on the complaint 
form.  If unsatisfied, the customer may present their issue to the Mayor and Town 
Council at the next regularly scheduled Council meeting.  
 
RECORD KEEPING 
 
Water production is measured at the treatment plant and recorded on a daily basis, 
365 days per year.  
 
Residential, commercial, and intertie meters are read monthly.   
 
Water quality sampling and analysis is performed and recorded as required by DOH and 
is discussed in more detail in Chapter 3. 
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CHAPTER 2 
 

BASIC PLANNING DATA 
 
INTRODUCTION 
 
Basic planning data essential for the assessment of the Town of Cathlamet’s water 
demands are presented in this chapter.  Information is included regarding historical 
growth and water demands, population projections based on growth rates seen over the 
last 10 years, and water demand projections.  Information presented is used to evaluate 
the condition of the existing system and determine future needs based on foreseeable 
demographic trends for the next 20 years. 
 
CURRENT POPULATION, SERVICES, AND WATER DEMAND 
 
HISTORICAL RESIDENTIAL POPULATION 
 
The Town of Cathlamet’s population over the last 10 years is shown in Table 2-1. 
 

TABLE 2-1 
 

Town of Cathlamet Historical Population (2011-2021) 
 

Year Population(1) Growth Rate 
2011 530 -0.38% 
2012 525 -0.94% 
2013 500 -4.76% 
2014 500 0.00% 
2015 490 -2.00% 
2016 490 0.00% 
2017 490 0.00% 
2018 490 0.00% 
2019 520 6.12% 
2020 560 7.69% 
2021 560 0.00% 

Average Annual Growth 2011-2021 0.52% 
Average Annual Growth 2016-2021 2.30% 

(1) Source:  Washington State Office of Financial Management 
(OFM) postcensal estimates of population. 

 
As shown in Table 2-1, the Town of Cathlamet’s year 2021 population was estimated to 
be 560.  Between 2011 and 2018 the Town’s population saw mostly negative or zero 
growth, however between 2019 and 2020 there was a slight increase.  Taking the average 
over the full period from 2011-2021 results in a much lower estimated growth rate, which 
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may not accurately represent future population trends in the area.  For the purposes of 
project growth in this Plan, taking an average from the most recent years is a more 
conservative estimate.  Over the past five years, the Town’s population has increased at 
an average annual rate of 2.30 percent.  
 
Table 2-2 shows the historical population of unincorporated Wahkiakum County.  
 

TABLE 2-2 
 

Wahkiakum County Historical Population (2011-2021) 
 

Year Population(1) Growth Rate 
2011 4,000 0.55% 
2012 4,025 0.63% 
2013 4,020 -0.12% 
2014 4,010 -0.25% 
2015 3,980 -0.75% 
2016 4,000 0.50% 
2017 4,030 0.75% 
2018 4,100 1.74% 
2019 4,190 2.20% 
2020 4,422 5.54% 
2021 4,475 1.20% 

Average Annual Growth 2011-2021 1.20% 
Average Annual Growth 2016-2021 1.99% 

(1) Source:  Washington State Office of Financial Management 
(OFM) postcensal estimates of population. 

 
As shown in Table 2-2, the population in Wahkiakum County has shown trends similar to 
that of Cathlamet, with a general downward trend between 2011 and 2015, and then 
increasing population since 2016.  Taking a similar approach and looking at the average 
growth over the most recent five years, the average annual population growth rate is 
1.99 percent from 2017 to 2021.  
 
SERVICE AREA POPULATION 
 
Since a large portion of the Town’s water service area is outside the Town Limits, the 
total population served by the water system can be estimated from the number of water 
service connections.  The current estimated total population within the Town of 
Cathlamet water service area boundary for 2021 is shown in Table 2-3.  
 
The current total population within the Town limits was determined from OFM data as 
560. The number of residents outside the Town limits served by the Town’s water system 
was estimated by applying the ratio of the known residential population (560 people) 
within Town limits to the number of water services inside the Town Limits (225), or 
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2.4 people per service connection.  Therefore, the estimated population served by the 
water system outside Town Limits is 884 (355 services outside * 2.4 people per service 
connection).  In addition, the Town of Cathlamet sells finished water to the Wahkiakum 
County PUD for the Puget Island Water System through a metered intertie, as described 
in Chapter 1.  Population for the Puget Island Water System is estimated using the same 
ratio. According to Wahkiakum PUD, Puget Island had 555 service connections in 2021. 
So, the estimated population for Puget Island is approximately 1,332 (555 services * 2.4 
people per service connection).  The total estimated population served by the Town is 
2,776.  
 

TABLE 2-3 
 

2021 Cathlamet Water System Estimated Service Area Population 
 

Area Population 
Inside Town 560 
Outside Town(1) 884 
Puget Island(1) 1,332 
Total 2,776 

(1) Estimated based on number of service meters multiplied 
by 2.4 people per service connection inside the Town 
Limits.  

 
SERVICE CONNECTIONS 
 
Table 2-4 lists the Town of Cathlamet’s service connections inside and outside the Town 
Limits.  As shown in Table 2-4, the total number of active service connections at the end 
of the year 2021 was 673.  There were 579 residential and 93 commercial connections.  
Single-family and multi-family residences are not tracked separately by the Town.  The 
Puget Island Water System intertie is considered one service connection in Table 2-4. 
 

TABLE 2-4 
 

Year 2021 Service Connections(1)(2) 
 

 
Customer 

Classification 
Service Connections 
Inside Town Limits 

Service Connections 
Outside Town 

Limits 
 

Total 
Residential 224 355 579 
Commercial 70 23 93 
Puget Island 0 1 1 
Total 294 379 673 

(1) Number of connections was taken by counting costumer accounts provided by metered 
consumption data. 

(2) Accounts with no usage were not included in the count. 
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WATER USE DATA COLLECTION 
 
Water production is metered at the water treatment plant daily.  All water use at the WTP 
is metered including the raw water pumps, treated water, filter backwash, and finished 
water.  
 
Production History 
 
Table 2-5 provides a summary of the total volume of water produced from 2015 through 
2021.  Filter backwash water was added to the total volume of finished water to calculate 
the total volume of water which is pumped from the Elochoman River.  A graph of the 
monthly production totals is shown in Figure 2-1. 
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FIGURE 2-1 
 

Monthly Production Totals from 2015 through 2021 
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TABLE 2-5 
 

Historical Water Production (2015-2021) 
 

Year 
Finished Water 

(gallons) 
Filter Backwash 

(gallons) 
Total Production(1) 

(gallons) 
2015 91,920,000 13,886,000 105,806,000 
2016 92,281,000 11,750,000 104,031,000 
2017 93,425,000 19,129,000 112,554,000 
2018 90,450,000 11,453,000 101,903,000 
2019 82,805,000 13,665,000 96,470,000 
2020 84,061,000 11,674,000 95,735,000 
2021 104,953,000 12,726,000 117,679,000 

(1) Equal to Finished Water plus Filter Backwash.  
 
As shown in Table 2-5, the total production for the Town of Cathlamet has remained 
relatively stable over the last 7 years on a slight downward trend, except for 2021 which 
saw a spike in total production.  As is described later in Table 2-12, much of this increase 
was due to an increase in distribution system leakage in 2021.  
 
For the purposes of the following discussion, the term “production” includes all water 
produced at the Town’s water treatment plant, including backwash.  The average day 
production for the Town’s sources in gallons per day (gpd) was calculated by dividing the 
total metered water production (as shown in Table 2-4) by 365 days per year (366 days 
during leap year).  The average day production, along with the maximum day production, 
for 2015 through 2021 is shown in Table 2-6.  Maximum day production was taken from 
the Town’s production records.  The Town tracks daily production for the water 
treatment plant and; therefore, has a record of the highest production days for each 
month. The ratio of maximum day production to average day production is shown in 
Table 2-6.  
 

TABLE 2-6 
 

Average and Maximum Day Production 

 

Year 
Average Day 

Production (gpd) 
Maximum Day 

Production (gpd) 
Maximum Day 

Production Date 
Maximum Day 
Peaking Factor 

2015 289,879 546,000 6/20/2015 1.88 
2016 284,238 526,000 6/8/2016 1.85 
2017 308,367 750,000 8/19/2017 2.43 
2018 279,186 604,000 7/21/2018 2.16 
2019 264,301 491,000 9/17/2019 1.86 
2020 261,571 565,000 7/22/2020 2.16 
2021 322,408 772,000 7/26/2021 2.39 

Average 2.11 
Maximum 2.43 
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Consumption History 
 
The Town of Cathlamet’s average day water consumption from 2015 through 2021 for 
each customer class is shown in Table 2-7.  As seen in Table 2-7, total consumption has 
remained relatively stable over the last 7 years. 
 

TABLE 2-7 
 

Metered Consumption by Customer Class 
 

Year 
Residential 

(gallons) 
Commercial 

(gallons) 

Puget 
Island 

(gallons) 

Total 
Consumption 

(gallons) 
2015 26,282,463 13,115,899 31,974,884 71,373,246 
2016 27,238,642 13,554,766 31,348,952 72,142,359 
2017 26,840,719 12,106,253 32,436,006 71,382,978 
2018 25,563,282 14,183,118 31,101,332 70,847,732 
2019 26,415,048 11,759,101 31,923,426 70,097,574 
2020 27,594,554 10,840,074 32,169,116 70,603,744 
2021 29,093,541 12,202,531 31,363,935 72,660,008 

 
Table 2-8 shows the percentage of water consumed by the Town compared to Puget 
Island since 2015.  This has also remained relatively stable over the last 7 years. 
 

TABLE 2-8 
 

Percent Consumption by Puget Island  
 

Year 
Percent Consumption 
by Town of Cathlamet 

Percent Consumption 
by Puget Island 

2015 55% 45% 
2016 57% 43% 
2017 55% 45% 
2018 56% 44% 
2019 54% 46% 
2020 54% 46% 
2021 57% 43% 

Average 55% 45% 
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Equivalent Residential Units 
 
Use 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 
customer class by the total number of single-family residential connections.  This number 
defines the average single-family residential water use.  Since Cathlamet does not track 
single family and multi-family customers separately, the multi-family units are included 
in the ERU calculations for this Plan.  Cathlamet has a limited number of multi-family 
housing units, so the effect on the ERU calculations is likely minimal.  Table 2-9 shows 
the ERUADD values from 2015 through 2021.  
 

TABLE 2-9 
 

Equivalent Residential Units 
 

Year 

Residential 
Consumption 

(gpd) 

Residential 
Service 

Connections 

ERU 
Value 

(gpd/ERU) 
2015 72,007 550 131 
2016 74,423 546 136 
2017 73,536 547 134 
2018 70,036 564 124 
2019 72,370 566 128 
2020 75,395 573 132 
2021 79,708 579 138 

Average 132 
 
The average volume of water consumed by a residential customer ranged from 124 gpd to 
138 gpd since 2015.  This range is much more consistent than the previous Plan, which 
had a range of 140-213 gpd.  The 2021 ERUADD value will be used for projections in this 
Plan.  Therefore, the average residential water use for the Town of Cathlamet (which is 
equivalent to one ERUADD) 138 gpd (79,708 gpd ÷ 579 residential connections).   
 
The volume of water used by other customer classes can then be divided by the average 
residential water use to determine the equivalent residential units utilized by the other 
customer classes.  The ERUs for all customer classes are shown in Table 2-10.  
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TABLE 2-10 
 

2021 ERUs per Customer Class 
 

Customer Class 

Average 
Consumption 

(gpd) 

Active 
Service 

Connections ERUs 

Number of 
ERUs per 

Connection 
Residential 79,708 579 579 1 
Commercial 33,432 93 243 3 
Puget Island (1) 85,929 1 624 624 
Total 199,069 673 1,446   

(1) Puget Island is a wholesale customer and is considered one service connection. 
 
Large Water Users 
 
The largest water users that the Town of Cathlamet serves are listed in Table 2-11, along 
with their average day metered consumption for 2021.  These customers account for 
approximately 54 percent of metered consumption in 2021.  The majority of water 
consumed is by Puget Island.  
 

TABLE 2-11 
 

Year 2021 Large Water User Consumption 
 

Customer 
Customer 

Classification 

2021 Average 
Metered 

Consumption 

Percent of 
Total 

Consumption 
Number 
of ERUs 

Puget Island Water Wholesale 85,929 43.17% 624 
Wahkiakum School District Commercial 5,619 2.82% 41 
Cathlamet Trailer Park Residential 5,223 2.62% 38 
Crista Vista Society Residential 3,236 1.63% 24 
Port District #1 Commercial 2,621 1.32% 19 
Water Plant Commercial 1,351 0.68% 10 
J.B.H. Municipal Pool Commercial 1,252 0.63% 9 
Wahkiakum High School Commercial 1,213 0.61% 9 
Residential Customer Residential 1,012 0.51% 7 
Residential Customer Residential 834 0.42% 6 
Total 108,289 54% 787 
 
Distribution System Leakage 
 
Distribution system leakage (DSL) is defined as the difference between metered source 
production and all accounted for authorized sources of water usage.  Prior to DOH 
instituting the new Water Use Efficiency requirements, all non-revenue water was called 
“lost and unaccounted for water.”  However, under the current rules, all non-revenue 
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water is simply considered DSL, whether it is resulting from actual leakage in the 
distribution system or is caused by some other factor such as unmetered usage, 
unaccounted for hydrant flushing, or inaccurate meters.  Table 2-12 summarizes the 
distribution system leakage for water for 2015 through 2021.   
 

TABLE 2-12 
 

Distribution System Leakage 
 

Year 

Finished 
Water 

Production(1) 
(gallons) 

Metered 
Consumption 

(gallons) 
DSL 

(gallons) DSL (%) 

3-year 
Rolling 
Average 

2015 91,920,000 71,373,246 20,546,754 22.35% 20.85% 
2016 92,281,000 72,142,359 20,138,641 21.82% 21.93% 
2017 93,425,000 71,382,978 22,042,022 23.59% 22.59% 
2018 90,450,000 70,847,732 19,602,268 21.67% 22.36% 
2019 82,805,000 70,097,574 12,707,426 15.35% 20.20% 
2020 84,061,000 70,603,744 13,457,256 16.01% 17.68% 
2021 104,953,000 72,660,008 32,292,992 30.77% 20.71% 

(1) Equal to the volume of finished water that left the water treatment plant, does not include filter 
backwash water.  

 
As shown in Table 2-12, the Town’s DSL had been generally decreasing from 2015 until 
2021 when DSL was dramatically higher.  In 2021, DSL was 32,292,992 gallons, or 
approximately 88,500 gpd, or equivalent to 643 ERUs. The total finished water 
production for 2021 equates to 2,089 ERUs, which includes residential use, commercial 
use, and DSL. The 2021 3-year rolling average DSL was 20.71 percent.  This is higher 
than the 10 percent standard included in the Water Use Efficiency Rule. 
 
Per Capita Water Production 
 
The estimated per capita water production for Cathlamet and Puget Island is shown in 
Table 2-13.  As shown, the estimated per capita production is 116 gallons per capita-day 
(gpcd) and is comprised of residential, commercial, and distribution system leakage 
components.  The estimated per capita water production has increased since the previous 
Water System Plan.  
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TABLE 2-13 
 

Year 2021 Estimated Per Capita Water Production  
 

Estimated 
Service Area 
Population(1) 

Average Daily 
Production(2) (gpd) 

Estimated per Capita 
Production (gpcd) 

2,776 322,408 116 
(1) Estimated population of Cathlamet service area and Puget Island. 
(2) Total production from Table 2-5, including backwash water, divided by 365. 

 
FUTURE POPULATION AND WATER DEMANDS 
 
PROJECTED POPULATION 
 
The Town of Cathlamet Comprehensive Plan as adopted in 2002 so it no longer has 
relevant population projections.  The draft Wahkiakum County Comprehensive Plan was 
developed in 2006, but was never adopted by the County Commissioners.  Therefore, the 
best available information regarding projected population is recent historical growth.  As 
seen in Table 2-1, the Town’s population has grown approximately 2.3 percent over the 
last 5 years.  This growth rate will be used to project future population growth for the 
water system.  Table 2-14 summarizes the projected population for the 20-year planning 
period using this growth rate. 
 

TABLE 2-14 
 

Projected Service Area Population  
 

Year 
Cathlamet 

Population(1) 

Outside Town 
Limits 

Population(1) 
Puget Island 
Population(1) 

Total 
Population 

Served 
2022 573 904 1,363 2,839 
2023 586 925 1,394 2,905 
2024 600 946 1,426 2,972 
2025 613 968 1,459 3,040 
2026 628 990 1,493 3,110 
2027 642 1,013 1,527 3,182 
2028 657 1,036 1,562 3,255 
2029 672 1,060 1,598 3,330 
2030 687 1,084 1,635 3,407 
2031 703 1,109 1,672 3,485 
2032 719 1,135 1,711 3,565 
2033 736 1,161 1,750 3,647 
2034 753 1,188 1,791 3,731 
2035 770 1,215 1,832 3,817 
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TABLE 2-14 – (continued) 
 

Projected Service Area Population  
 

Year 
Cathlamet 

Population(1) 

Outside Town 
Limits 

Population(1) 
Puget Island 
Population(1) 

Total 
Population 

Served 
2036 788 1,243 1,874 3,905 
2037 806 1,272 1,917 3,995 
2038 825 1,301 1,961 4,087 
2039 844 1,331 2,007 4,181 
2040 863 1,362 2,053 4,277 
2041 883 1,393 2,100 4,376 
2042 903 1,425 2,148 4,477 
2043 924 1,458 2,198 4,580 

(1) Population growth of 2.3 percent per year. 
 
WATER DEMAND PROJECTIONS 
 
An essential component of the Plan is to project water demands during the 10-year and 
20-year planning periods.  As noted, the three types of demand that are considered in this 
Plan include average day, maximum day, and peak hourly.  Average day demand is 
projected using the number of ERUs and the average day consumption per ERU.  For this 
Plan, an ERU is equivalent to 138 gpd.  
 
Table 2-15 shows the projected consumption over the next 20 years.   

 
TABLE 2-15 

 
Projected Population, ERUs, and Average Day Consumption 

 

Year 

Total 
Cathlamet 
Population 

Served 

Cathlamet 
Projected 
ERUs(1) 

Cathlamet 
Average Day 

Consumption(2) 

(gpd) 

Puget Island 
Projected 
ERUs(1) 

Puget Island 
Average Day 

Consumption(2)  
(gpd) 

2022 1,477 841 115,800 639 88,000 
2023 1,511 860 118,500 653 90,000 
2024 1,546 880 121,200 668 92,100 
2025 1,581 900 124,000 684 94,200 
2026 1,618 921 126,800 699 96,300 
2027 1,655 942 129,700 716 98,600 
2028 1,693 964 132,700 732 100,800 
2029 1,732 986 135,800 749 103,100 
2030 1,772 1,009 138,900 766 105,500 
2031 1,813 1,032 142,100 784 107,900 
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TABLE 2-15 – (continued) 
 

Projected Population, ERUs, and Average Day Consumption 
 

Year 

Total 
Cathlamet 
Population 

Served 

Cathlamet 
Projected 
ERUs(1) 

Cathlamet 
Average Day 

Consumption(2) 

(gpd) 

Puget Island 
Projected 
ERUs(1) 

Puget Island 
Average Day 

Consumption(2)  
(gpd) 

2032 1,854 1,056 145,400 802 110,400 
2033 1,897 1,080 148,700 820 113,000 
2034 1,941 1,105 152,200 839 115,600 
2035 1,985 1,130 155,700 858 118,200 
2036 2,031 1,156 159,200 878 121,000 
2037 2,078 1,183 162,900 898 123,700 
2038 2,126 1,210 166,700 919 126,600 
2039 2,175 1,238 170,500 940 129,500 
2040 2,225 1,267 174,400 962 132,500 
2041 2,276 1,296 178,400 984 135,500 
2042 2,328 1,326 182,500 1,007 138,600 
2043 2,382 1,356 186,700 1,030 141,800 

(1) ERUs are project to increase at the same rate as population, 2.3 percent. 
(2) Projected average day consumption = ERUs * 138 gpd/ERU (rounded to the nearest 100 gpd). 
 
To project demand, the percentage of DSL was assumed to remain at the current 3-year 
rolling average of 20.71 percent. Table 2-16 summarizes the projected average day 
finished water demand through year 2043. 
 

TABLE 2-16 
 

Projected Average Day Finished Water Demand Through the Year 2043  

 

Year 

Total 
Maximum Day 
Consumption(1)  

(gpd) 

Total 
Average Day 
Consumption 

(gpd) 
DSL(2) 
(gpd) 

Total Average 
Day Finished 

Water Demand 
(gpd) 

Filter 
Backwash(3) 

(gpd) 

Total 
Average Day 
Production(4) 

(gpd) 
2022 495,675 203,800 53,300 257,100 38,011 295,111 
2023 507,107 208,500 54,500 263,000 38,884 301,884 
2024 518,781 213,300 55,800 269,100 39,785 308,885 
2025 530,699 218,200 57,000 275,200 40,687 315,887 
2026 542,616 223,100 58,300 281,400 41,604 323,004 
2027 555,263 228,300 59,700 288,000 42,580 330,580 
2028 567,911 233,500 61,000 294,500 43,541 338,041 
2029 581,044 238,900 62,400 301,300 44,546 345,846 
2030 594,421 244,400 63,900 308,300 45,581 353,881 
2031 608,041 250,000 65,300 315,300 46,616 361,916 
2032 622,148 255,800 66,900 322,700 47,710 370,410 
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TABLE 2-16 – (continued) 
 

Projected Average Day Finished Water Demand Through the Year 2043  

 

Year 

Total 
Maximum Day 
Consumption(1)  

(gpd) 

Total 
Average Day 
Consumption 

(gpd) 
DSL(2) 
(gpd) 

Total Average 
Day Finished 

Water Demand 
(gpd) 

Filter 
Backwash(3) 

(gpd) 

Total 
Average Day 
Production(4) 

(gpd) 
2033 636,498 261,700 68,400 330,100 48,804 378,904 
2034 651,334 267,800 70,000 337,800 49,943 387,743 
2035 666,170 273,900 71,600 345,500 51,081 396,581 
2036 681,493 280,200 73,200 353,400 52,249 405,649 
2037 697,059 286,600 74,900 361,500 53,447 414,947 
2038 713,354 293,300 76,600 369,900 54,688 424,588 
2039 729,650 300,000 78,400 378,400 55,945 434,345 
2040 746,432 306,900 80,200 387,100 57,231 444,331 
2041 763,457 313,900 82,000 395,900 58,532 454,432 
2042 780,968 321,100 83,900 405,000 59,878 464,878 
2043 798,966 328,500 85,800 414,300 61,253 475,553 

(1) Total Maximum Day Consumption was projected by applying a max day to average day peaking 
factor of 2.43 to the Total Average Day Consumption. 

(2) DSL is assumed to be unchanged at 20.71 percent of the Total Average Day Finished Water 
Production. 

(3) Filtered Backwash is assumed to be 15 percent of the Total Average Day Production, based on 
Water Treatment Plant Data. 

(4) Total Average Day Production equals Total Average Day Finished Water Demand plus Filter 
Backwash.  

 
Maximum day demand can be estimated using the historical ratio of maximum day 
demand to average day demand.  As shown in Table 2-6, the maximum ratio of 
MDD/ADD was 2.43 in 2017.  Therefore, ERUMDD can be estimated as: 
 

ERUMDD = 138 gpd/ERU * 2.43 = 335 gpd/ERU.  
 
The maximum quantity of water produced in a 1-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 
provides a methodology for calculating peak hour demand (PHD).  The generalized 
equation is as follows: 
 
  PHD = (ERUMDD/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 
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  F  = Factor Associated with Ranges of ERUs 
  ERUMDD= Maximum Day Demand, (gpd/ERU) 
 
It was previously determined that an ERU was equal to 138 gpd.  The total number of 
ERUs for the water system in the year 2021 was calculated by dividing the average day 
consumption of each customer class plus distribution system leakage by 138 gpd.  The 
result is a total system ERU value for 2021 of 1,825.  
 
The values for C and F of the peak hour demand formula are taken from the DOH Water 
System Design Manual, Table 3-1, page 37.  C is equal to 1.6 and F is equal to 225.   
 
To make realistic projections of peak hour demand (PHD), the total projected number of 
ERUs is inserted into the above equation for each year for the 20-year planning period.  
The formula is simplified to: 
 
  PHD = (335 / 1440) * [(1.6) * N + 225] + 18 
   

PHD = 0.38N + 70 
 
Table 2-17 summarizes peak hour demand forecasts through the year 2043.   
 

TABLE 2-17 
 

Projected Maximum Day and Peak Hour Demands(1) 
Through Year 2043 Assuming Distribution System Leakage is Unchanged 

 

Year Total ERUs 
Total Projected 
MDD(2) (gpd) 

Total Projected 
PHD(3) (gpm) 

2022 1,868  587,000 785 
2023 1,910  600,500 801 
2024 1,955  614,400 818 
2025 1,999  628,400 835 
2026 2,044  642,600 853 
2027 2,092  657,600 871 
2028 2,139  672,500 889 
2029 2,189  688,000 908 
2030 2,239  704,000 927 
2031 2,290  720,000 947 
2032 2,344  736,800 967 
2033 2,398  753,800 988 
2034 2,454  771,300 1,009 
2035 2,510  788,900 1,031 
2036 2,567  807,000 1,053 
2037 2,626  825,500 1,075 
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TABLE 2-17 – (continued) 
 

Projected Maximum Day and Peak Hour Demands(1) 
Through Year 2043 Assuming Distribution System Leakage is Unchanged 

 

Year Total ERUs 
Total Projected 
MDD(2) (gpd) 

Total Projected 
PHD(3) (gpm) 

2038 2,687  844,700 1,098 
2039 2,749  864,000 1,122 
2040 2,812  883,900 1,146 
2041 2,876  904,000 1,171 
2042 2,942  924,800 1,196 
2043 3,009  946,100 1,222 

(1) Demands in this table represent demands on the system, they do not include 
filter backwash water, and therefore do not represent demand on the raw water 
pumps. 

(2) Maximum day demand was projected by adding together the Total Maximum 
Day Consumption and DSL. 

(3) Peak hour demand was projected by applying the DOH Water System Design 
Manual equation for peak hour demand (see above). 
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CHAPTER 3 
 

SYSTEM ANALYSIS 
 
INTRODUCTION 
 
The purpose of this chapter is to determine if the existing water system facilities are able 
to supply sufficient quality and quantity of water to meet existing and projected demands.  
In this section, these major planning components will be analyzed: 
 

• Water Design Standards 
• Water Quality 
• Facility Analysis 
• Water System Physical Capacity Analysis 
• Water System Deficiencies 
• Asset Management 

 
WATER SYSTEM STANDARDS 
 
The Town complies with water quality standards established by the Washington State 
Department of Health. 
 
Design standards established by the Washington State Department of Health are used to 
evaluate the Town’s water system in this Chapter. 
 
The Town also complies to its own set of Standard Specifications for Water Main 
Construction.  
 
WATER QUALITY ANALYSIS 
 

Introduction 
 
Group A public community water systems must comply with the drinking water 
standards of the federal Safe Drinking Water Act and its amendments.  The Washington 
State Department of Health (DOH) adopted the federal standards under WAC 246-290, 
which became effective April 27, 2003.  This chapter describes the water quality 
parameters necessary to ensure the delivery of safe potable drinking water to the Town’s 
customers.  This chapter also evaluates the Town’s efforts to comply with required 
regulations and testing requirements.  The Town has a surface water supply, so surface 
supply regulations apply.  
 
The quality of the source water for its drinking water system is of primary concern to the 
Town.  The Town has historically provided a high quality of drinking water to its service 



Gray & Osborne, Inc., Consulting Engineers 

3-2  Town of Cathlamet 
April 2023  Water System Plan  

area and currently complies with all water quality monitoring requirements.  The Town’s 
water quality monitoring program meets the sampling frequency prescribed by DOH 
regulations.  The Town publishes an annual consumer confidence report, titled Annual 
Water Quality Report Town of Cathlamet in an effort to keep consumers informed as to 
the quality of both their water supply and water delivery systems. 
 
The following water quality issues are discussed in this chapter: 
 

• Description of both current and future drinking water quality regulations, 
as they apply to the Town’s water system; 

 
• Evaluation of the Town’s drinking water quality; and 

 
• Schedule for future water quality monitoring. 

 
The Safe Drinking Water Act (SDWA) of 1974, amended in 1986 and 1996, established 
specific roles for the federal government, state government, and water system purveyors, 
with respect to water quality monitoring.  The U.S. Environmental Protection Agency 
(EPA) is authorized to develop national drinking water regulations and oversee the 
implementation of the SDWA.  State governments are expected to adopt the federal 
regulations and accept primary responsibility or “primacy” for administration and 
enforcement of the Act.  Public water system purveyors are assigned the day-to-day 
responsibility of meeting regulations by incorporating monitoring, recording, and 
sampling procedures into their operation and maintenance programs. 
 
Water Quality Standards 
 
Table 3-1 lists drinking water regulations, the affected contaminants, and indicates which 
regulations require the Town to conduct monitoring or take other action.  Existing State 
law contains regulations for bacteriological contaminants, inorganic chemicals and 
inorganic physical parameters (IOCs), volatile organic chemicals (VOCs), synthetic 
organic chemicals (SOCs), radionuclides, and total trihalomethanes (TTHMs). 
 
The implementation schedules for the proposed new regulations are subject to revision 
and the Town should continue to stay informed regarding regulatory deadlines. 
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TABLE 3-1 
 

Drinking Water Regulations(1) 
 

Drinking Water Regulation(1) Contaminants Affected(2) Town Action 
Consumer Confidence Report Reporting Only Reporting 
Inorganic Chemicals and Physical 
Parameters IOCs Monitoring 

Arsenic Rule Arsenic Monitoring 
Volatile and Synthetic Organic 
Compounds VOCs, SOCs Monitoring 

Revised Total Coliform Rule Coliform Monitoring 
Residual Disinfectant Total Free Chlorine Monitoring 
Asbestos Asbestos Monitoring 
Lead and Copper Rule Lead, Copper Monitoring 

Revised Lead and Copper Rule Lead, Copper 

Future 
Monitoring: 
Monitoring 

requirements 
change 2024 

Radionuclide Rule Radionuclides Monitoring 
Disinfectants/Disinfection Byproducts 
Rule (Stages I and II) 

TTHMs, HAA5, 
Chlorite, Bromate Monitoring 

Unregulated Contaminant Monitoring 
Rule IOCs, VOCs, SOCs Monitoring 

Per- and Polyfluoroalkyl Substances  PFAS 

Future 
Monitoring: 

Report Initial 
Sample by 

December 31, 
2025 

Surface Water Treatment Rule Microbial Contaminants Monitoring 
Interim Enhanced Surface Water 
Treatment Rule Bacteriological Not Applicable 

Long-Term 1 Enhanced Surface 
Water Treatment Rule Bacteriological Monitoring 

Long-Term 2 Enhanced Surface 
Water Treatment Rule Bacteriological Monitoring 

Filter Backwash Recycling Rule Bacteriological Not Applicable 
Groundwater Rule Bacteriological Not Applicable 
Information Collection Rule Bacteriological Not Applicable 
(1) Drinking water regulations as of March 2022. 
(2) TTHM = total trihalomethanes; HAA5 = five haloacetic acids; IOCs = inorganic chemical and 

physical characteristics; VOCs = volatile organic chemicals; SOCs = synthetic organic 
compounds. 
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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 further in the following pages and 
tables.  The following sections discuss the applicable water quality regulations, analysis 
of the Town’s compliance with these regulations, and a summary of anticipated future 
regulations.  A water quality monitoring schedule is presented at the end of this section. 
 
Consumer Confidence Report 
 
This rule was finalized on August 19, 1998.  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 Town is required to submit the report to 
its customers by the 1st of July each year.  The Town’s most recent report is provided in 
Appendix G of this Plan. 
 
Source Water Quality 
 
As described in Chapter 1, The Town has a single surface water source, the Elochoman 
River.  The treatment processes provided for the Town’s source are coagulation, 
filtration, disinfection (chlorination) and fluoridation.  Issues regarding chlorination and 
fluoridation are addressed under the heading Delivered Water Quality.   
 
During the summer months, raw water turbidity within the treatment plant ranges from 2 
to 10 NTU.  In the winter when turbidity spikes occur, the raw water can range from 10 
to 60 NTU.  Turbidity in the river is likely higher than the raw water that enters the plant 
due to the filtering capacity of the gravel in the riverbed where the intake structure is 
located.   
 
Monthly water treatment reports include basic raw water data, including raw water 
turbidity, temperature and pH.  These tests are conducted at the entry to the water 
treatment plant and may be different from water quality data directly from the Elochoman 
River. 
 
Inorganic Physical and Chemical Characteristics 
 
This category includes several inorganic elements and compounds.  Many of the 
inorganic chemicals include elemental metals such as mercury, arsenic, and iron.  Some 
non-metallic constituents such a chloride, fluoride, and sulfate are also included.  
Physical properties that affect water quality in this category include turbidity, specific 
conductivity, total dissolved solids, and color. 
 
WAC 246-290-310 specifies primary and secondary MCLs for inorganic physical and 
chemical characteristics.  Primary MCLs are based on health effects, and secondary 
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MCLs are based on non-health factors, such as aesthetics.  Three chemicals, lead, copper, 
and sodium do not have primary or secondary MCLs, but are required to be monitored 
along with other IOCs.  Lead and copper are regulated under the Lead and Copper Rule, 
described in detail later in this chapter.  Primary and secondary MCLs for inorganic 
chemical and physical characteristics are summarized in Tables 3-2 and 3-3, respectively.  
Inorganic water quality analysis for the Town’s source, the Elochoman River, is 
summarized in Table 3-4. 
 

TABLE 3-2 
 

Primary Water Quality Standards – Inorganic Chemical Characteristics 
 

Chemical Primary MCL 
Antimony (Sb) 0.006 mg/L 
Arsenic (As) 0.01 mg/L 
Asbestos 7 million fibers/liter (length >10 microns) 
Barium (Ba) 2.0 mg/L 
Beryllium (Be) 0.004 mg/L 
Cadmium (Cd) 0.005 mg/L 
Chromium (Cr) 0.1 mg/L 
Copper (Cu) 1.3 mg/L (Action Level) 
Cyanide (HCN) 0.2 mg/L 
Fluoride (F) 4.0 mg/L 
Lead (Pb) 0.015 mg/L (Action Level) 

Mercury (Hg) 0.002 mg/L 
Nickel (Ni) 0.1 mg/L 
Nitrate (as N) 10.0 mg/L 
Nitrite (as N) 1.0 mg/L 
Selenium (Se) 0.05 mg/L 
Sodium (Na) 20 mg/L (EPA recommendation) 

Thallium (Tl) 0.002 mg/L 
Source:  WAC 246-290-310. 

 



Gray & Osborne, Inc., Consulting Engineers 

3-6  Town of Cathlamet 
April 2023  Water System Plan  

TABLE 3-3 
 

Secondary Water Quality Standards –  
Inorganic Chemical and Physical Characteristics 

 
Chemical/Characteristic Secondary MCL 

Chloride (Cl) 250.0 mg/L 
Fluoride (F) 2.0 mg/L 
Iron (Fe) 0.3 mg/L 
Manganese (Mn) 0.05 mg/L 
Silver (Ag) 0.1 mg/L 
Sulfate (SO4) 250.0 mg/L 
Zinc (Zn) 5.0 mg/L 
Color 15 Color Units 
Hardness None Established 
Specific Conductivity 700 µmhos/cm 
Total Dissolved Solids (TDS) 500 mg/L 

Source:  WAC 246-290-310. 
 
Arsenic 
 
Arsenic is an inorganic chemical that has received significant attention due to recent rule 
revisions.  Long-term exposure to low concentrations of arsenic in drinking water can 
lead to skin, bladder, lung, or prostate cancer.  Noncancer effects of ingesting arsenic at 
low levels include cardiovascular disease, diabetes, and anemia, as well as reproductive, 
developmental, immunological, and neurological effects. Arsenic has not been detected 
in sampling completed by the Town. 
 
Iron and Manganese 
 
As shown in Table 3-4, manganese have been detected in the Elochoman River and iron 
has not been. The last time iron exceeded secondary water quality standards was in 1991 
when a sample measured at 3.2 mg/L and the last time manganese exceeded MCL 
standards was in 1979 when a sample measured 0.085 mg/L.  There have been no 
exceedances of the iron and manganese secondary MCLs since 1991.  As Table 3-4 
indicates, iron and manganese levels are generally well below the MCLs.  
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TABLE 3-4 
 

Inorganic Source Water Quality(1) 

 
Primary Regulated Elochoman River 

Parameter MCL Result Quantity(1) 
Nitrate – N 10.0 mg/L 0.5 

Secondary Regulated 
Fluoride 4.0 mg/L 0.78 
Manganese 0.05 mg/L 0.006 
Chloride 250 mg/L 6.27 
Sulfate 250 mg/L 3.76 

State Regulated 
Sodium 20 mg/L(2) 7.18 
Hardness None Established 22.1 
Conductivity 700 µmhos/cm 98.7 
TDS 500 mg/L 64.5 
(1) Results from sample taken on 10/10/2019.  The table shows only those 

parameters which were detected in the sample.  
(2) EPA has established a recommended limit of 20 mg/L for consumers with 

dietary restrictions related to sodium intake. 
 
Finished Water Quality 
 
Turbidity 
 
Finished water turbidity is reported on Water Treatment Plant Monthly Reports.  The 
SCADA system continuously records turbidity, reporting it every 4 hours starting at 
4:00 a.m. each day.  To be in compliance the finished water turbidity must be less than 
0.3 NTU 95 percent of the time and always less than 1.0 NTU.  Water Treatment Plant 
Monthly Reports were reviewed for the time period from January 2015 through April 
2022.  The daily turbidity samples were reviewed to determine the minimum and 
maximum turbidity readings for each month and the monthly average turbidity was taken 
directly from the reports. The finished water turbidity during the data period was less 
than 0.3 NTU 95 percent and never exceeded 1 NTU. 
 
The Department of Health developed the Treatment Optimization Program, which was 
created to improve the performance of water treatment facilities and includes goals for 
filtration, sedimentation, disinfection, and turbidity monitoring that go above and beyond 
the minimum required parameters. A copy of these goals can be found in Appendix H.  
The Town of Cathlamet is currently meeting some of these goals and going forward will 
work towards optimizing their treatment plant operations to meet the remaining goals.  
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Volatile Organic Compounds and Synthetic Organic Compounds 
 
VOCs are manufactured, carbon-based chemicals that vaporize quickly at normal 
temperatures and pressures.  VOCs include many hydrocarbons associated with fuels, 
paint thinners, and solvents.  This group does not include organic pesticides, which are 
regulated separately as SOCs.  VOCs are divided into the two following groups: 
 

1. Regulated VOCs that have been determined to post a significant risk to 
human health. 

 
2. Unregulated VOCs for which the level of risk to human health has not 

been established. 
 
There are currently 21 regulated VOCs and 33 regulated SOCs.  A list of these 
compounds and their MCLs is included in Tables 3-5 and 3-6. 
 
Per DOH requirements, SOCs and VOCs must be sampled once every 3 years, unless a 
waiver is in place. The Town last sampled for VOCs in September, 2018 and has a 6-year 
waiver, so the next round of testing does not have to be completed until 2024. 
Additionally, the Town last sampled for SOCs in November, 2018. There has not been 
any detectable VOCs or SOCs since the last Plan.   
 

TABLE 3-5 
 

Regulated Volatile Organic Chemicals 
 

Volatile Organic Chemical Federal Regulation Primary MCL (mg/L)(1) 
Vinyl Chloride Phase I 0.002 
Benzene Phase I 0.005 
Carbon Tetrachloride Phase I 0.005 
1,2-Dichloroethane Phase I 0.005 
Trichloroethylene Phase I 0.005 
para-Dichlorobenzene Phase I 0.075 
1,1-dichloroethylene Phase I 0.007 
1,1,1-Trichloroethane Phase I 0.2 
cis-1,2-Dichloroethylene Phase II 0.07 
1,2-Dichloropropane Phase II 0.005 
Ethylbenzene Phase II 0.7 
Monochlorobenzene Phase II 0.1 
Ortho-Dichlorobenzene Phase II 0.6 
Styrene Phase II 0.1 
Tetrachloroethylene Phase II 0.005 
Toluene Phase II 1 
Trans-1,2-Dichloroethylene Phase II 0.1 
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TABLE 3-5 – (continued) 
 

Regulated Volatile Organic Chemicals 
 

Volatile Organic Chemical Federal Regulation Primary MCL (mg/L)(1) 
Xylenes (total) Phase II 10 
Dichloromethane Phase V 0.005 
1,2,4-Trichloro-benzene Phase V 0.07 
1,1,2-Thrichloro-ethane Phase V 0.005 

(1) 40 CFR 141.61(a) and (c); adopted by State Board of Health. 
 

TABLE 3-6 
 

Regulated Synthetic Organic Chemicals 
 

Synthetic Organic Chemical Federal Regulation Primary MCL (mg/L)(1) 
Arochlor Phase II 0.002 
Aldicarb Phase II 0.003 
Aldicarb sulfone Phase II 0.002 
Aldicarb sulfoxide Phase II 0.004 
Atrazine Phase II 0.003 
Carbofuran Phase II 0.04 
Chlordane Phase II 0.002 
Dibromochloro-propane Phase II 0.0002 
2,4-D Phase II 0.07 
Ethylene dibromide Phase II 0.00005 
Heptachlor Phase II 0.0004 
Heptachlor epoxide Phase II 0.0002 
Lindane Phase II 0.0002 
Methoxychlor Phase II 0.04 
Polychlorinated biphenyls (PCBs) Phase II 0.0005 
Pentachlorophenol Phase II 0.001 
Toxaphene Phase II 0.003 
2,4,5-TP Phase II 0.05 
Benzo(a)pyrene Phase V 0.0002 
Dalapon Phase V 0.2 
Di(2-ethylhexyl) adipate Phase V 0.4 
Di(2-ethylhexyl) phthalate Phase V 0.006 
Dinoseb Phase V 0.007 
Diquat Phase V 0.02 
Endothall Phase V 0.1 
Endrin Phase V 0.002 
Glyphosate Phase V 0.7 
Hexachlorobenzene Phase V 0.001 
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TABLE 3-6 – (continued) 
 

Regulated Synthetic Organic Chemicals 
 

Synthetic Organic Chemical Federal Regulation Primary MCL (mg/L)(1) 
Hexachloro Cyclopentadiene Phase V 0.05 
Oxamyl (vydate) Phase V 0.2 
Picloram Phase V 0.5 
Simazine Phase V 0.004 
2,3,7,8-TCDD (dioxin) Phase V 3x10-8 

(1) 40 CFR 141.61(a) and (c); adopted by State Board of Health. 
 
Delivered Water Quality 
 
Delivered water quality applies to a number of water quality monitoring requirements of 
the water distribution system.  Monitoring of delivered water quality is necessary because 
some water quality parameters have been demonstrated to change in the distribution 
system, or even in the plumbing of buildings.  Chlorine residual decays in the distribution 
system, coliform bacteria can grow or can be introduced into the distribution system, 
disinfectant byproducts develop in the distribution system, asbestos is released into the 
distribution system from asbestos-concrete pipes, and water that is excessively corrosive 
dissolves lead and copper from building plumbing.  For these reasons, distribution system 
or delivered water quality monitoring is required.  The following sections summarize 
delivered water quality monitoring by the Town. 
 
Coliform Bacteria Monitoring  
 
Introduction 
 
WAC 246-290-300(3) sets distribution system coliform monitoring requirements, and 
WAC 246-290-310(2) sets coliform bacteria maximum contaminant levels.  The Revised 
Total Coliform Rule (RTCR) went into effect on April 1, 2016.  RTCR describes an E. 
coli MCL violation, which can occur in four ways:  
 

1. A total coliform-present repeat sample follows and E. coli-present routine 
sample.  
 

2. An E. coli-present repeat sample follows a total coliform-present routine 
sample.  

 
3. The lab fails to test a total coliform-present repeat sample for E. coli.  
 
4. A system fails to take 3 repeat samples following an E. coli-present 

routine sample. 
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The RTCR also describes “Treatment Technique Triggers,” which can occur in certain 
situations when multiple samples are E. coli-present and/or total coliform-present.  A 
Treatment Technique Trigger results in the requirement for the water system to complete 
an assessment in order to address the source of the bacterial contamination.  The 
assessment can be either a less detailed Level 1 Assessment or a more detailed Level 2 
Assessment, depending on the nature of the trigger.  For additional details on the RTCR 
and Treatment Technique Triggers, see DOH Publication #331-556, Revised Total 
Coliform Rule. 
 
Monitoring Requirements and Analysis 
 
The Town monitors for bacteriological contaminants in accordance with its Coliform  
Monitoring Plan, found in Appendix I.  The number of required monthly samples is 
provided annually from DOH on the Water Quality Monitoring Report.  The Town is 
required to collect two samples per month. 
 
The Town had two samples since the last Plan that exceeded the state limits for coliform. 
These occurred August 5th and 6th of 2021 and the tests found total coliform present and 
E. coli absent. Since the August 6th (follow up) test found coliform present, a level 2 
assessment was performed. No additional exceedances occurred. 
 
Residual Disinfectant 
 
According to WAC 246-290-300, systems providing disinfection treatment shall measure 
residual disinfectant concentration within the distribution system when taking routine or 
repeat coliform samples.  The Town complies with this requirement and records chlorine 
residuals along with coliform sampling results.  The Town’s chlorination regulation is to 
maintain a detectable residual chlorine concentration within the distribution system.  
Chlorine residual concentrations are monitored during bacteriological sampling and no 
violations have occurred. 
 
Asbestos 
 
Introduction 
 
Asbestos is the name for a group of naturally occurring, hydrated silicate minerals with 
fibrous morphology.  Included in this group are chrysotile, corcidolite, amosite, and the 
fibrous varieties of anthophyllite, tremolit, and actinolite.  Most commercially mined 
asbestos is chrysotile.  Asbestos’ flexibility, strength, and chemical and heat resistance 
properties that have adapted it to many uses including building insulation, brake linings, 
and water pipe. 
 
In recent years, there has been much concern with the health risks associated with 
asbestos.  Several studies and case histories have documented the hazards to internal 
organs as a result of inhalation of asbestos fibers.  Data is limited on the effects of 
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ingestion of asbestos fibers or on the effects of inhalation exposure from drinking water.  
Ingestion studies have not caused cancer in laboratory animals, although studies of 
asbestos workers have shown increased rates of gastrointestinal cancer. 
 
Monitoring Requirements and Analysis 
 
Asbestos is listed as a primary inorganic contaminant; however, it is not routinely 
included in IOC samples for public water systems.  Asbestos monitoring is to be 
conducted every 9 years unless a waiver is applied for and granted by DOH.  The Town 
does not currently have an asbestos waiver.  Since the last Plan, two asbestos tests were 
conducted June of 2021 and asbestos was not detected.   
 
Taste and Odor 
 
The Town handles water quality complaints pursuant to their policy for dealing with 
complaints as described in Chapter 1.  In the case of ‘dirty’ water complaints, the water 
operator will generally check out the validity of the complaint by an on-site investigation 
and flush water mains if appropriate.  The Town’s routine water main flushing program 
generally keeps water quality complaints to a minimum. 
 
Lead and Copper 
 
Introduction 
 
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 of the distribution system lead samples collected according to the 
procedures outlined in WAC 246-290 must have concentrations below the “Action 
Level” of 0.015 mg/L. Similarly, 90 percent of the copper samples must have 
concentrations less than 1.3 mg/L. If the 90th percentile concentration of either lead or 
copper from the group of samples exceeds these action levels, a corrosion control study 
must be undertaken to evaluate strategies and make recommendations for reducing the 
lead or copper concentration below the action levels. The rule requires systems that 
exceed the lead level to educate the affected public about reducing its lead intake. 
Systems that continue to exceed the lead action level after implementing corrosion 
control and source water treatment may be required to replace piping in the system that 
contains the source of lead. Corrosion control is typically accomplished by increasing the 
pH of the water to make it less corrosive, reducing its ability to break down water pipes 
and absorb lead or copper. 
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Monitoring Requirements and Analysis 
 
Based on the requirements of the EPA Lead and Copper Rule (40 CFR 141), lead and 
copper monitoring must be completed for two consecutive 6-month monitoring periods.  
If lead and copper action levels are not exceeded, then the number of samples may be 
reduced to one-half the original number for three consecutive annual periods.  Assuming 
compliance with the action level is maintained, reduced sampling may continue once 
every 3 years thereafter. 
 
The Town last collected lead and copper samples August 2, 2019.  Distribution system 
samples were taken at 10 locations.  The results of the lead and copper testing conducted 
in 2019 are shown in Table 3-7.  As shown, all of the lead and copper sample results 
indicate concentrations below the action levels. 
 
As indicated in Table 3-7, the Town is in compliance with the Lead and Copper Rule.  
The 90 percentile lead level from the last testing was 4 ppd, well below the threshold 
level for additional testing anticipated in the Revised Lead and Copper Rule. 
 

TABLE 3-7 
 

Lead and Copper Testing Results 
 

Parameter 2019 
Lead 
Action Level (mg/L) 0.015 
Maximum Concentration (mg/L) 0.004 
90th Percentile Concentration (mg/L) 0.002 
Number of Samples Taken 10 
Number of Samples Exceeding Action Level 0 
Copper 
Action Level (mg/L) 1.3 
Maximum Concentration (mg/L) 0.614 
90th Percentile Concentration (mg/L) 0.405 
Number of Samples Taken 10 
Number of Samples Exceeding Action Level 0 

 
Revised Lead and Copper Rule 
 
The Revised Lead and Copper Rule (RLCR) will focus on replacing 100 percent of lead 
service lines and establishing a “trigger level” and “action level” for each containment.   
The EPA has also signaled its intent to test for lead and copper in schools and child care 
facilities. Water systems will be required to identify and make public the locations of lead 
service pipes. These revised regulations will take effect in October of 2024. The Town is 
not aware of any lead service lines within the system. 
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Radionuclides and Radon 
 
Introduction 
 
Radionuclides include radioactive substances occurring naturally in subsurface waters.  
Regulated substances include radium-226, radium-228, uranium, and gross alpha and 
beta particles.  Table 3-8 summarizes radionuclide MCLs as defined by EPA’s 
Radionuclide Rule, WAC 246-290-310(7), and 40 CFR 141.66. 
 

TABLE 3-8 
 

Radionuclide MCLs 
 

Radionuclide MCL 
Combined Radium -226 and -228 5 pCi/L 

Uranium 30 g/L 
Gross Alpha (excluding uranium and radon) 15 pCi/L 
Gross Beta 4 millirem/year 

 
Monitoring Requirements and Analysis 
 
WAC 246-290-300(10) and 40 CFR 141.26 require two radionuclide samples once every 
3 years from each source.  A gross alpha particle activity measurement may be 
substituted for the required radium-226 and radium-228 analysis provided that the 
measured gross alpha particle activity does not exceed 5 pCi/L at a confidence level of 
95 percent. The Town is currently in compliance since all samples collected since the last 
Plan resulted below the detection level. 
 
Disinfectants and Disinfection Byproducts Rule 
 
Introduction 
 
WAC 246-290-300(6) requires purveyors of public water systems that provide water 
treated with chemical disinfectants to monitor for disinfectants and disinfection 
byproducts.  The Disinfection/Disinfectants Byproduct Rule (D/DBP Rule) establishes 
residual disinfectant concentrations and maximum contaminant levels for disinfection 
byproducts. 
 
Trihalomethanes (THMs) and HAA5 are a group of organic compounds that can be 
formed as a result of drinking water disinfection by chlorine and are; therefore, often 
referred to as disinfection byproducts.  TTHMs include the sum of the concentrations of 
four disinfection byproducts: chloroform, bromoform, bromodichloromethane, and 
dibromochloromethane. 
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Monitoring Requirements and Analysis 
 
The Stage 1 D/DBP rule became effective in February 1999 and established the MCLs 
for TTHM and HAA5 at 80 μg/L and 60 μg/L, respectively, based on the running annual 
average of four quarterly samples.  The Stage 1 D/DBP Rule remained in effect for 
compliance until October 1, 2013.  
 
Stage 2 of the D/DBP Rule was published in January 2006 and compliance with the new 
regulations began on October 1, 2013. 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 running annual average of each individual sample site instead of 
the running annual average of all samples combined. The Cathlamet system falls into the 
category of systems serving between 500 and 9,999 people and must collect two samples 
each for TTHMs and HAA5s per year. 
 
The Town performs D/DBP sampling at Eagle Point.  Samples for TTHM and HAA5 
taken between November 2019 and Febuary 2021 indicate HAA5 levels ranging 
13.6 g/L to 52.2 g/L and TTHM levels ranging from 13.6 g/L to 43.6 g/L.  All test 
results are below the respective MCLs.   
 
Unregulated Contaminant Monitoring Rule  
 
Under the 1996 amendments to the SDWA, EPA is required to publish a new list of no 
more than 30 unregulated contaminants every 5 years that may warrant regulation due to 
their potential health effects and occurrence. EPA requires water systems to sample and 
test for the unregulated contaminates and use the resulting data to determine if regulation 
is warranted. The next round of required sampling will be taken in 2023 to 2025. 
 
Per- and Polyfluoroalkyl Substances 
 
Per- and polyfluoroalkyl substances (PFAS) have become an increased concern for 
groundwater contamination in recent years. The substances are resistant to heat and 
chemical degradation and are used to manufacture heat-, grease-, oil-, stain-, and water-
resistant materials. PFAS are commonly found in consumer goods such as clothing, 
nonstick cookware, and food packaging as well as fire retardants and surfactants. PFAS 
are typically found in groundwater near military bases, airports, and local fire 
departments.  
  
The EPA established non-regulatory lifetime health advisory levels for two specific 
PFAS, perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS) at 
70 parts per trillion combined. As of 2022, the EPA is still in the process of establishing 
federal drinking water standards for PFAS.  
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In Washington State, DOH’s PFAS rule took effect in January 2022 and establishes State 
Action Levels (SAL) for five PFAS commonly found in drinking water.  The rule will 
require water systems to monitor all active, permanent, and seasonal sources beginning in 
2023 and no later than 2025.  Monitoring requirements are set by WAC 246-290-300(10), 
and sampling will be required a minimum of once every 3 years.  In the event PFAS is 
detected, follow up measures and monitoring will be required.  The SALs for the five 
PFAS are summarized in Table 3-9.  The Town of Cathlamet will begin sampling for 
PFAs by 2025. 
 

TABLE 3-9 
 

PFAS SALs 
 

Chemical State Action Level(1) 
PFOA 10 µg/L 
PFOS 15 µg/L 
PFHxS 65 µg/L 
PFNA 9 µg/L 
PFBS 345 µg/L 

(1) All action levels set by WAC 246-290-315(4). 
 
Surface Water Treatment Rule (Long Term 1 and 2 Enhanced Rules) 
 
The Long-Term 1 and 2 Enhanced Surface Water Treatment Rules (LT1ESWTR and 
LT2ESWTR) build upon the existing Surface Water Treatment Rule requirements. For 
systems using conventional filtration, the maximum turbidity allowed is 1 NTU with at 
least 95 percent of all combined filter effluent turbidity measurements below 0.3 NTU.    
  
Under the Surface Water Treatment Rule, filtered water systems must meet certain 
removal criteria for Giardia lamblia and viruses. Purveyors are required under 
WAC 246-290-630 to provide 3-log (99.9 percent) removal of Giardia lamblia and 4-log 
removal (99.99 percent) removal of viruses. The removal is attained with a combination 
of filtration and disinfection. Disinfection is used in addition to filtration to provide 
additional Giardia and virus inactivation to comply with the requirements.  
 
LT2ESWTR establishes treatment technique requirements for filtered systems based on 
their risk level for contamination, calculated from the system’s average Cryptosporidium 
concentration.  Additional requirements include up to 2.5-log Cryptosporidium treatment 
in addition to existing requirements under the IESWTR and LT1ESWTR.  Filtered 
systems which demonstrate low levels of risk are not required to provide additional 
treatment.  Unfiltered systems under this proposed rule must achieve at least a 2-log 
removal of Cryptosporidium if the source water is monitored for Cryptosporidium and its 
mean level remains below 0.01 oocysts/L.  If an unfiltered system elects not to monitor, 
or the mean level of Cryptosporidium exceeds 0.01 oocysts/L, the LT2ESWTR requires 
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the system to provide a minimum 3-log removal of Cryptosporidium.  All unfiltered 
systems are required to utilize a minimum of two disinfectants in their treatment process. 
 
The LT2ESWTR also addresses systems with unfinished water storage facilities. Under 
this rule, systems must either cover their storage facilities, provide at least a 4-log virus 
removal, or perform state-approved risk mitigation.  Lastly, the rule extends the 
requirement of the disinfection profiles mandated under the LT1ESWTR to the Stage 2 
D/DBPR.  
 
The Town is currently in compliance with these treatment rules. 
 
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.  In addition, 
Washington State Department of Health (DOH) has published its June 2020 Revised 
Water System Design Manual that provides more specific guidance for water system 
design.  The design standards for the following subjects are discussed in the order shown 
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 Recommended Standard 
9. Other System Policies 

 
DOH relies on various publications, agencies and the utility itself to establish design 
criteria.  The following gives a brief description of three of the most widely recognized 
performance and design standards. 
 

• WAC 246-290, Group A Public Water Systems, Washington State 
Board of Health (Last updated March, 2022). 
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. 
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• Water System Design Manual (WSDM), Washington State 

Department of Health (DOH) (Revised June, 2020). 

Significant revisions to the former DOH Sizing Guidelines have recently 

been adopted.  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 3-10 lists the DOH Water System Design Manual guidance and the Town of 

Cathlamet’s policies with regards to each standard for general facility requirements. 

 

TABLE 3-10 
 

Water System General Facility Requirements 
 

Standard 
DOH Water System Design Manual  

(June 2020) Town of Cathlamet Standard 
Average Day and 
Maximum Day 
Demand 

Average Day Demand (ERUADD) and 
Maximum Day Demand (ERUMDD) should be 
determined from previous metered water use 
data.  Recommended minimum ERUMDD of 
350 gpd/ERU if daily data is not available. 

ERUADD = 138 gpd/ERU 
ERUMDD = 335 gpd/ERU 
 
 

Peak Hour 
Demand 

Peak hour demand is determined using the 
following equation: 
      PHD = (ERUMDD/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 

System wide peak hour 
demand was calculated using 
the DOH formula, which 
reduced to: 
 
PHD = 0.438 x N + 70 

Source Capacity must be sufficient to meet the 
ERUMDD.  It is recommended for reliability 
that the capacity is also sufficient to 
replenish fire suppression storage in 72 
hours. 

Same as DOH Water System 
Design Manual, Chapter 4. 

Storage The sum of: 
• Operational Storage (OS) 
• Equalizing Storage (ES) 
• Standby Storage (SB)* 
• Fire Suppression Storage (FSS) 
• Dead Storage (DS) 
*Standby storage and fire suppression 
storage may be nested if permitted by the 
local fire authority 

Same as DOH Water System 
Design Manual, using the 
formulas provided in the 
manual, Chapter 7, Table 7-1.  
 
The Town allows for the 
nesting of fire flow storage.  

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 ERUMDD. 

Same as DOH Water System 
Design Manual, Chapter 7, 
Table 7-1. 
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TABLE 3-10 – (continued) 
 

Water System General Facility Requirements 
 

Standard 
DOH Water System Design Manual  

(June 2020) Town of Cathlamet Standard 
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). 

Residential = 1,000gpm 
Commercial = 1,500gpm 

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. 

Same as DOH Water System 
Design Manual. 

Reliability 
Recommendations 

• Multiple pumps which can provide MDD 
when the largest pump is out of service 

• A factor of safety is applied to a well 
pumping test safe yield determination 

• With the largest source out of service, 
the remaining permanent and seasonal 
sources can provide a minimum of ADD 
for the water system 

• Permanent and seasonal source capacity 
is enough to supply MDD in a pumping 
period of 20 hours or less 

• Looping of distribution mains when 
feasible. 

• Backup power equipment for pump 
stations unless there are two independent 
public power sources 

• Provision of multiple storage tanks 
• Standby storage of at least 200 gallons 

per ERU 
• Pipeline velocities not >8 fps at PHD 
• Flushing velocities of at least 2.5 fps for 

all pipelines 
Internal and external corrosion protection for 
all lines 

Same as DOH Water System 
Design Manual. 

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.  
As a general rule, valves on distribution 
mains of 12 inches and smaller should be 
located every 1,000 feet.  Fire hydrants on 
lateral should be provided with their own 
auxiliary gate valve. 

Same as DOH Water System 
Design Manual. 
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CONSTRUCTION STANDARDS 
 
Construction standards set forth the actual materials and construction standards that 
contractors, developers, and the Town must follow when constructing water system 
facility improvements.  The Town has adopted the Standard Plans for Road, Bridge and 
Municipal Construction dated October 1993, prepared by the Washington State 
Department of Transportation, as now or hereafter amended, also known as the “Standard 
Plans” manual, as a guide to municipal construction.  
 
SYSTEM COMPONENT ANALYSIS 
 
The following section evaluates the existing water system facilities.  They are analyzed 
based on their capacity, physical conditions, and performance capabilities relative to 
existing and projected growth conditions. 
 
SOURCE OF SUPPLY ANALYSIS 
 
A detailed description of the Town’s sources of supply was presented in Chapter 1.  
According to the Department of Health Group A Public Water Systems Waterworks 
Standards, source production capacity must be sufficient to supply peak day demands. 
Additionally, peak day and average daily demands must comply with the maximum 
instantaneous and maximum annual withdrawal limitations of associated water rights. 
 
Raw Water Intake: Description and Condition 
 
The raw water intake infiltration trench was installed in 1986 and consists of 
approximately 90 linear feet of 10-inch-high density polyethylene (HDPE) pipe that 
extends across the width of the Elochoman River.  The original construction plans 
indicate there are 40 individual 1/4-inch holes per foot of perforated pipe.  The perforated 
intake pipe was installed approximately 5 feet below the riverbed and backfilled with 
import screened gravel in a construction fabric envelope.  The intake pipe terminates in a 
manhole on either side of the river. Infrequently, the primary intake pipe’s flow is 
restricted by sediment during high turbidity events.   
 
In 2016, a secondary surface water intake was installed on the Elochoman River adjacent 
to the infiltration trench.  The surface water intake consists of a bullet nose screen and 
valve that connects to the raw water intake pipe.  
 
The manhole located on the east side of the river is used to assist in cleaning the intake.  
The perforated pipe delivers the raw water to a 6-foot-diameter, 24.5-foot-deep, raw 
water manhole located inside the water treatment plant building where it is pumped for 
processing.  The raw water pumps are vertical turbine pumps with motors mounted 
directly over the intake wet well.  An access port for cleaning the perforated pipe is also 
located between the treatment plant building and the river.   
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The two raw water pumps are Floway Model 10JKM four stage line-shaft vertical turbine 
pumps, with 7.5-hp motors, which were installed in 2012, replacing the original pumps 
which were installed when the plant was constructed in 1999. Each raw water pump is 
rated for 350 gpm or 504,000 gallons per day (gpd), for a total instantaneous withdrawal 
rate of 700 gpm. 
 
Figure 3-1 shows that over the last 3 years the plant was able to produce at least 500 gpm 
during summer months, when the river is at its lowest level. Per the operator, it is 
believed that the water treatment plant can currently produce at least 450 gpm during 
peak summer demands. This value will be used in capacity analysis to be conservative. 
 
The limitation exists with the original water treatment plant river intake system in the 
Elochoman River that was constructed in 1986 and not replaced or improved when the 
water treatment plant was upgraded to its current 700 gpm (1,008,000 gpd) capacity in 
1999.  Improvements to the river intake system are needed to allow the raw water pumps 
to reliably pump at the filtration treatment system capacity of 700 gpm long term. 
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(1) River Flow data received from the Department of Ecology Freshwater Datastream (no data was found from July 20th through August 18th 

2020). 
 

FIGURE 3-1 
 

Production vs. River Flow During Summer Months (2019-2021) 
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Water Rights Analysis 
 
All appropriations of water for public use within Washington State must be made in 
accordance with existing water rights and the established procedures that govern their 
implementation and use.  The Town’s water rights are discussed in Chapter 1 and are 
summarized in Table 3-11.  A water rights self-assessment is included in Appendix J. 
 

TABLE 3-11 
 

Town of Cathlamet Water Rights 
 

Water Right 
Number 

Points of 
Withdrawal Priority Date 

Certificate 
Date 

Withdrawal 
Rate 

Cert No. 10260  Elochoman River February 4, 1941 Unknown 0.83 cfs 
572.3 acre-feet(1) 

Cert No. 3968B  Elochoman River March 8, 1946 August 2, 1994 0.20 cfs(1) 
Cert No. 3718B Elochoman River August 1, 1946 August 2, 1994 0.30 cfs(1) 

Cert No. 2929(2) Elochoman River October 6, 1945 September 1, 
2003(3) 

0.50 cfs 
61.5 acre-feet 

782C Abe Creek March 27, 1928 Unknown 0.50 cfs(4) 

40C Cougar Creek June 25, 1922 Unknown 0.60 cfs(4) 
Total Permitted Withdrawal Rate from the Elochoman River 
(Instantaneous) 

1.83 cfs  
(821 gpm)(5) 

Maximum Annual Withdrawal from the Elochoman River 633.8 acre-feet 
Maximum Withdrawal May 1 through September 30 each year 308.8 acre-feet(6) 

(1) Total quantities diverted May 1 through September 30 each year under these certificates shall not 
exceed 247.3 acre-feet.  Total annual quantities diverted under these certificates shall not exceed 
572.3 acre-feet per year. 

(2) Original certificate number, which was purchased by the Town of Cathlamet from Dale and 
Margaret Strueby. 

(3) Development schedule project completion date given on the Department of Ecology Amended 
Permit dated December 28, 2001. 

(4) Abe Creek and Cougar Creek are not tributary to the Elochoman River and water is not being 
diverted from either source for use by the Town.  Although water rights were issued to Cathlamet 
allowing withdrawal from Cougar Creek and Abe Creek, it was reported in the Record or 
Examination (ROE) that Cathlamet has not used either diversion since the Elochoman River 
withdrawal was permitted. 

(5) Includes the four certificates (0.83, 0.20, 0.30, and 0.50 cfs) but does not include Abe and Cougar 
Creeks. 

(6) Includes the original maximum withdrawal rate of 247. 3 ac-ft/yr plus the newly acquired water 
right, which includes an annual withdrawal rate of 61.5 ac-ft/yr. 

 
For the purposes of this analysis, only the Elochoman River water rights have been 
evaluated. The existing pumping capacity of the raw water pumps is approximately 
700 gpm and the permitted withdrawal is 821 gpm. 
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Table 3-12 compares the maximum recorded pumping rate from the Town’s source to the 
maximum instantaneous withdrawal allowed under the Town’s existing water rights.  As 
shown in Table 3-12, the Town does not draw any water from Abe or Cougar Creek.  
However, the Elochoman River intake has a surplus of 121 gpm. The Town recently 
installed two new pumps at the intake rated at 350 gpm each, raising the total pumping 
capacity from 600 gpm to 700 gpm.   
 

TABLE 3-12 
 

Historical Instantaneous Production Water Rights Analysis 
 

Source (No.) 

Maximum 
Recorded 
Pumping 

Capacity (gpm) 

Maximum Instantaneous 
Withdrawal Allowed 

Under Existing Water 
Rights (gpm) 

Surplus/ 
(Deficit) 
(gpm) 

Abe Creek 0 224 224 
Cougar Creek 0 269 269 
Elochoman River 700(1) 821 121 
Total  1,314 614 
(1) Based on pumping capacity with both pumps running (350 gpm each). 

 
In Table 3-13, the annual production for the Town’s sources over the last 7 years of use 
are compared to the allowed average annual withdrawal designated by existing water 
rights.  As shown in Table 3-13, the annual and seasonal production for the Town is in 
within the maximum withdrawal water rights. 
 

TABLE 3-13 
 

Historical Annual Production Water Rights Analysis(1) 

 

Year 

Elochoman River 
(Annual 633.8 ac-ft) 

Elochoman River 
(May 1-Sept 30 308.8 ac-ft ) 

Annual 
Production 

(ac-ft) 
Surplus 
(ac-ft) 

Annual 
Production 

(ac-ft) 
Surplus 
(ac-ft) 

2015 325 309 166 142 
2016 319 315 169 140 
2017 345 288 180 129 
2018 313 321 161 147 
2019 296 338 146 163 
2020 294 340 143 166 
2021 361 273 194 115 

(1) Annual production includes filter backwash.  
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Table 3-14 compares the projected average annual withdrawal requirement with existing 
water rights. As shown in Table 3-14, based on projected annual withdrawal 
requirements, the Town has adequate annual withdrawal water rights through the year 
2043. 
 

TABLE 3-14 
 

Projected Average Annual Withdrawal Water Rights Analysis 
 

Year 

Projected 
Filter 

Backwash 
Volume(1) 

(acre-ft/yr) 

Projected  
System 

Demand(2) 
(acre-ft/yr) 

Projected 
Total Annual 
Withdrawal(3) 

(acre-ft/yr) 

Max 
Annual 
Water 
Right 

(acre-ft/yr) 

Water 
Rights 

Surplus  
(acre-ft/yr) 

2022 42.57 287.9 330.5 633.8 303.3 
2023 43.55 294.6 338.1 633.8 295.7 
2024 44.56 301.4 345.9 633.8 287.9 
2025 45.57 308.2 353.8 633.8 280.0 
2026 46.60 315.2 361.8 633.8 272.0 
2027 47.69 322.6 370.2 633.8 263.6 
2028 48.76 329.8 378.6 633.8 255.2 
2029 49.89 337.4 387.3 633.8 246.5 
2030 51.05 345.3 396.3 633.8 237.5 
2031 52.21 353.1 405.3 633.8 228.5 
2032 53.43 361.4 414.9 633.8 218.9 
2033 54.66 369.7 424.4 633.8 209.4 
2034 55.93 378.3 434.3 633.8 199.5 
2035 57.21 387.0 444.2 633.8 189.6 
2036 58.52 395.8 454.3 633.8 179.5 
2037 59.86 404.9 464.7 633.8 169.1 
2038 61.25 414.3 475.5 633.8 158.3 
2039 62.66 423.8 486.5 633.8 147.3 
2040 64.10 433.5 497.6 633.8 136.2 
2041 65.55 443.4 509.0 633.8 124.8 
2042 67.06 453.6 520.7 633.8 113.1 
2043 68.60 464.0 532.6 633.8 101.2 

(1) Equal to Filtered Backwash from Table 2-16 converted into acre-ft/yr. 
(2) Equal to Total Average Day Production from Table 2-16 converted into acre-ft/yr. 
(3) Sum of filter backwash and system demand.  
 
Table 3-15 shows the projected seasonal water right surplus/deficit for the Town’s 
seasonal water right of 308.8 acre-feet maximum that can be withdrawn from the 
Elochoman river between May 1 and September 30.  Summer production is estimated as 
a percentage of total projected production based on the average percentage of total 
production over the last 6 years (51 percent).  As shown in Table 3-15, the Town has 
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adequate seasonal water rights for the 20-year planning period if consumption continues 
as projected. 
 

TABLE 3-15 
 

Projected Seasonal Water Rights Status(1) 

 

Year 

Projected 
Withdrawal 

May 1-Sept 30 
(acre-feet) 

Seasonal 
Water Rights 

(acre-feet) 

Seasonal 
Water Rights 

Surplus 
2022 169.8 308.8 139.0 
2023 173.7 308.8 135.1 
2024 177.7 308.8 131.1 
2025 181.7 308.8 127.1 
2026 185.8 308.8 123.0 
2027 190.2 308.8 118.6 
2028 194.4 308.8 114.4 
2029 198.9 308.8 109.9 
2030 203.6 308.8 105.2 
2031 208.2 308.8 100.6 
2032 213.1 308.8 95.7 
2033 218.0 308.8 90.8 
2034 223.0 308.8 85.8 
2035 228.1 308.8 80.7 
2036 233.3 308.8 75.5 
2037 238.7 308.8 70.1 
2038 244.2 308.8 64.6 
2039 249.8 308.8 59.0 
2040 255.6 308.8 53.2 
2041 261.4 308.8 47.4 
2042 267.4 308.8 41.4 
2043 273.5 308.8 35.3 

(1) Withdrawal is calculated as 51 percent of total projected annual 
withdrawal from Table 3-13, and includes filter backwash water.  

 
Source Production Capacity Analysis 
 
Table 3-16 shows the range of flow and run times for the intake pumps, and the 
corresponding maximum day production capacity of the intake pumps for the year 2021.  
This table assumes each pump operates 20 hours per day, per the DOH reliability 
recommendations, and that the pumps are maintained to produce up to the maximum 
capacity.  Table 3-16 also shows the maximum production based on the proven capacity 
of the intake.  Currently the intake is limiting the capacity of the treatment plant.   
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TABLE 3-16 
 

Maximum Day Source Production 
 

Well 

Maximum 
Pump Run 

Time 

Maximum 
Day Pump 
Capacity 

(gpm) 

Maximum Day 
Production 

Based on Pumps 
(gpd) 

Maximum 
Day Intake 
Capacity 

(gpm) 

Maximum Day 
Production 

Capacity Based 
on Intake (gpd) 

Elochoman River 
Intake (SO1) 20 hrs 700(1) 840,000(2) 450 648,000(3) 

(1) Capacity limited to 700 gpm based on pumping capacity with both pumps running.  
(2) Maximum day production based on both raw water pumps operating for 20 hours.  
(3) Based on information given by the Water Treatment Plant Operator, intake capacity is 

about 450 gpm for 24 hours during summer months. 
 
Using Table 3-16 as a basis for pumping capacity, Table 3-17 compares the maximum 
day production capacity of the Town’s only source to the projected maximum day 
production requirements through the year 2043 with no reduction in DSL. 
 

TABLE 3-17 
 

Source Production Capacity Analysis 
No Reduction in Distribution System Leakage 

 

Year 

Maximum Day 
Production 
Capacity(1) 

(gpd) 

Maximum 
Day Intake 
Capacity(1) 

(gpd) 

Projected 
Maximum Day 
Production(2) 

(gpd) 

Production 
Surplus/(Deficit) 
(Based on Raw 
Water Pumping 

Capacity) 

Production 
Surplus/(Deficit) 

(Based on 
Intake 

Capacity) 
2022  840,000   648,000   587,000   253,000   61,000  
2023  840,000   648,000   600,500   239,500   47,500  
2024  840,000   648,000   614,400   225,600   33,600  
2025  840,000   648,000   628,400   211,600   19,600  
2026  840,000   648,000   642,600   197,400   5,400  
2027  840,000   648,000   657,600   182,400   (9,600) 
2028  840,000   648,000   672,500   167,500   (24,500) 
2029  840,000   648,000   688,000   152,000   (40,000) 
2030  840,000   648,000   704,000   136,000   (56,000) 
2031  840,000   648,000   720,000   120,000   (72,000) 
2032  840,000   648,000   736,800   103,200   (88,800) 
2033  840,000   648,000   753,800   86,200   (105,800) 
2034  840,000   648,000   771,300   68,700   (123,300) 
2035  840,000   648,000   788,900   51,100   (140,900) 
2036  840,000   648,000   807,000   33,000   (159,000) 
2037  840,000   648,000   825,500   14,500   (177,500) 



Gray & Osborne, Inc., Consulting Engineers 

3-28  Town of Cathlamet 
April 2023  Water System Plan  

TABLE 3-17 – (continued) 
 

Source Production Capacity Analysis 
No Reduction in Distribution System Leakage 

 

Year 

Maximum Day 
Production 
Capacity(1) 

(gpd) 

Maximum 
Day Intake 
Capacity(1) 

(gpd) 

Projected 
Maximum Day 
Production(2) 

(gpd) 

Production 
Surplus/(Deficit) 
(Based on Raw 
Water Pumping 

Capacity) 

Production 
Surplus/(Deficit) 

(Based on 
Intake 

Capacity) 
2038  840,000   648,000   844,700   (4,700)  (196,700) 
2039  840,000   648,000   864,000   (24,000)  (216,000) 
2040  840,000   648,000   883,900   (43,900)  (235,900) 
2041  840,000   648,000   904,000   (64,000)  (256,000) 
2042  840,000   648,000   924,800   (84,800)  (276,800) 
2043  840,000   648,000   946,100   (106,100)  (298,100) 

(1) From Table 3-16. 
(2) From Table 2-17 – assumes no reduction in distribution system leakage. 
 
As shown in Table 3-17, the Town has adequate raw water pumping capacity to serve the 
projected maximum day demands of the system through 2037 based on the capacity of 
the pumps.  However, the Town only has adequate intake capacity to serve the projected 
maximum day demands of the system through 2026 based on the limitations of the raw 
water intake structure. The Town is projected to have a capacity deficit due to the limited 
intake capacity in 2027.  
 
The projected maximum day production shown in Table 3-17 is based on no reductions in 
distribution system leakage from the 2021 3-year rolling average of 20.7 percent.  The 
Water Use Efficiency requirements instituted by DOH requires the Town to meet a DSL 
standard of 10 percent or to demonstrate significant attempts to reduce the three year 
rolling average to 10 percent through a Water Loss Control Action Plan in compliance 
with WAC 246-290-820(1)(b)(iv) and WAC 246-290-820(4).  Chapter 4 details the 
WLCAP.  
 
Table 3-18 compares the Town’s production capacity assuming the reduced DSL shown 
in the table.  As shown in Table 3-18, the raw water pumps have the capacity to handle 
the Town’s projected maximum day production demands through 2040 assuming the 
pumps can run at 700 gpm for 20 hours.  If the DSL can be reduced as shown in 
Table 3-18, the Town will have adequate intake capacity through 2028 based on the 
limitations of the intake structure.  
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TABLE 3-18 
 

Source Production Capacity Analysis Meeting Distribution Leakage Standard of 10 Percent 
 

Year 

Maximum Day 
Production 
Capacity(1) 

(gpd) 

Maximum 
Intake 

Capacity(1) (gpd) 

Target 
Annual 

DSL 
(%) 

Target Annual 
DSL  
(gpd) 

Projected 
Maximum Day 
Production(2) 

(gpd) 

Production 
Surplus/(Deficit) 

Based on Pumping 
Capacity 

(gpd) 

Production 
Surplus/(Deficit) 
Based on Intake 

Capacity 
(gpd) 

2022 840,000 648,000 20%  51,000  584,687 255,313 63,313  
2023 840,000 648,000 18%  45,800  591,790 248,210 56,210  
2024 840,000 648,000 15%  37,700  596,266 243,734 51,734  
2025 840,000 648,000 12%  29,800  601,186 238,814 46,814  
2026 840,000 648,000 10%  24,800  609,020 230,980 38,980  
2027 840,000 648,000 10%  25,400  623,243 216,757 24,757  
2028 840,000 648,000 10%  26,000  637,452 202,548 10,548  
2029 840,000 648,000 10%  26,600  652,191 187,809 (4,191) 
2030 840,000 648,000 10%  27,200  667,202 172,798 (19,202) 
2031 840,000 648,000 10%  27,800  682,457 157,543 (34,457) 
2032 840,000 648,000 10%  28,500  698,358 141,642 (50,358) 
2033 840,000 648,000 10%  29,100  714,402 125,598 (66,402) 
2034 840,000 648,000 10%  29,800  731,077 108,923 (83,077) 
2035 840,000 648,000 10%  30,500  747,751 92,249 (99,751) 
2036 840,000 648,000 10%  31,200  764,942 75,058 (116,942) 
2037 840,000 648,000 10%  31,900  782,405 57,595 (134,405) 
2038 840,000 648,000 10%  32,600  800,643 39,357 (152,643) 
2039 840,000 648,000 10%  33,400  818,995 21,005 (170,995) 
2040 840,000 648,000 10%  34,100  837,763 2,237 (189,763) 
2041 840,000 648,000 10%  34,900  856,889 (16,889) (208,889) 
2042 840,000 648,000 10%  35,700  876,546 (36,546) (228,546) 
2043 840,000 648,000 10%  36,500  896,719 (56,719) (248,719) 

(1) From Table 3-16. 
(2) From Table 2-17 – assumes DSL shown. 
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STORAGE ANALYSIS 
 
The nominal volume of a water reservoir is generally taken as the amount of water the 
reservoir could hold if filled all the way to the top of the reservoir wall.  However, 
practically speaking a reservoir cannot be filled to the top of the wall, and a reservoir also 
cannot, under normal operational conditions, be drained completely.  Therefore, there is a 
need to determine how much of a reservoir volume is effective storage and how much 
effective storage a water system needs.  The DOH Water System Design Manual 
identifies the following components of reservoir storage volume: 
 

• Operational Storage 
• Equalizing Storage 
• Standby Storage 
• Fire Suppression Storage 
• Dead Storage 

 
A reservoir’s effective storage volume is the nominal volume less operational storage and 
dead storage.  This volume must be large enough to accommodate the requirements for 
equalizing storage, standby storage and fire suppression storage. 
 
Minimum System Pressure and Dead Storage 
 
The effective storage capacity is that capacity of the reservoir that is reliably available in 
the reservoir and capable of being withdrawn from the reservoir at the rates and pressures 
required for the water use purposes.  The two reservoirs have different overflow 
elevations.  Neither reservoir has any “dead” storage.  WAC 246-290-230(5) requires 
water systems to provide the peak hour flow at a pressure of 30 psi or higher when all 
equalizing storage is depleted.   
 
Operational Storage (Vos) 
 
Operational storage is the volume of water that flows in and out of a reservoir during 
normal system control cycling.  Reservoirs typically operate with a maximum water level 
at which all source pumps are turned off, and a minimum level at which all source pumps 
are turned on.  The amount of water that flows into and out of the reservoir between these 
two levels depends on the particulars of the operations control levels and the dimensions 
of the system reservoirs. 
 
The Town operates its water system using its telemetry system.  The pumps at the water 
treatment plant turn on and off based the water level in the Greenwood Reservoir.  When 
the water level in the Greenwood Reservoir  falls below 29.5 feet pumps at the water 
treatment plant turn on.  The pumps turn off when the water level reaches 31.5 feet.  
When the level in the Kent’s Ridge Reservoir drops below 22 feet  pumps at the 
Greenwood Pump Station turn on to refill the tank.  The pumps are set to turn off at 
24 feet.  The pumps are set to operate in a lag lead mode with the level differential of 
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approximately 1 foot.  Operational storage is therefore 31,770 gallons for the Greenwood 
Reservoir and 45,165 gallons for the Kent’s Ridge Reservoir, yielding a total operational 
storage volume of 76,936 gallons for both reservoirs combined.  
 
Equalizing Storage (Ves) 
 
Equalizing storage is the amount of water needed to meet peak system demand for a 
period of time that the system demand exceeds the system source capacity.  The DOH 
Water System Design Manual recommends that this volume be estimated as PHD minus 
source capacity for 150 minutes, but not less than zero.   
 
Equalizing storage is calculated using the following equation: 
 

VES = (QPH – QS)*(150 minutes) 
 
Where: 
 

VES   = Equalizing storage component (gallons) 
QPH = Peak hourly demand (gpm) 
QS   = Total source of supply capacity, excluding emergency sources (gpm) 

 
QPH is the Peak Hour Demand from Table 2-17.  QS is the raw water intake capacity of 
450 gpm.  Recommended equalizing storage capacities for years 2022 through 2043, 
based on the DOH Water System Design Manual, are shown in Table 3-19. 
 
Standby Storage (Vsb) 
 
Standby storage is water held in reserve for emergency situations, such as temporary loss 
of a water source.  The DOH Water System Design Manual recommends that this volume 
be estimated as 2 days of average day demand for the water system, less the amount of 
water that can be produced by the water system in 1 day with the largest source of supply 
out of service, but not less than 200 gallons per ERU. 
 
Standby storage is calculated using the following equation: 
 

SBTMS = (N)( SBi)(Td) 
 
Where: 
 

SB   = Total standby storage component (gallons) 
N = Number of ERUs based on the ERUMDD value 

 SBi =  Locally adopted unit SB volume (gpd per ERU)  
     *number of ERUs based on the ERUMDD value* 

Td  =  Number of days selected to meet water system-determined standard of       
.     reliability (days) 
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Standby storage requirements will vary according to the number of ERUs for the given 
year. Since the Town of Cathlamet only has a single source and is prone to flooding or 
other extreme weather events, the locally adopted unit Standby Storage volume is given 
at 335 gpd per ERU and the number of days selected to meet water system-determined 
stand of reliability is assumed to be one day. Standby Storage in Cathlamet for 2022 is 
625,310 gallons.   
 
Fire Suppression Storage (Vff) 
 
Fire suppression storage is provided to ensure that the volume of water required for 
fighting fires is available when necessary.  Fire suppression storage also reduces the 
impact of firefighting on distribution system water pressure.  The amount of water 
required for firefighting purposes is specified in terms of rate of flow in gallons per 
minute (gpm) and an associated duration.  Fire flows must be provided at a residual water 
system pressure of at least 20 pounds per square inch (psi). 
 
Fire suppression storage is calculated using the following equation: 
 

Vff = (FF)(tm) 
 
Where: 
 

Vff  = Required fire suppression storage component (gallons) 
NFF = Required fire flow rate, as specified by fire protection authority (gpm) 
tm  = Duration of FF rate, as specified by fire protection authority (minutes) 

 
The standby storage component or the fire suppression storage component, whichever 
volume is smaller, can be excluded from a water system’s total storage requirement 
provided that such practice is not prohibited by:  (1) a locally developed and adopted 
Coordinated Water System Plan; (2) local ordinance; or (3) the local fire protection 
authority or County Fire Marshal (reference WAC 246-290-235(4)).  The Town’s current 
policy is to allow nesting of these components. 
 
The Town’s maximum fire flow standard is 1,500 gpm for 2 hours.  However, the Town 
has decided to provide fire suppression storage to supply 3,000 gpm for 3 hours resulting 
in a fire suppression storage volume of 540,000 gallons.  
 
Table 3-19 compares the existing capacity of the Town’s reservoirs with projected 
storage volume requirements.  With nesting of standby and fire flow storage the Town 
requires a storage volume of 1,200,369 gallons using the two reservoirs together in 2043.  
As shown in Table 3-19 the Town has adequate storage capacity through 2036 when fire 
flow is nested.  
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TABLE 3-19 
 

Storage Analysis Summary 
 

Year Vos(1) Ves(2) Vsb(3) Vff(4) 

Total 
Storage 

Required 
w/Nesting 

Available 
Storage 

Surplus 
w/Nesting 

2022 76,936 50,243 625,310 540,000 752,489 1,030,000 277,511 
2023 76,936 52,703 639,660 540,000 769,299 1,030,000 260,701 
2024 76,936 55,247 654,496 540,000 786,679 1,030,000 243,321 
2025 76,936 57,790 669,332 540,000 804,058 1,030,000 225,942 
2026 76,936 60,375 684,411 540,000 821,723 1,030,000 208,277 
2027 76,936 63,127 700,464 540,000 840,527 1,030,000 189,473 
2028 76,936 65,837 716,273 540,000 859,046 1,030,000 170,954 
2029 76,936 68,672 732,812 540,000 878,420 1,030,000 151,580 
2030 76,936 71,591 749,837 540,000 898,364 1,030,000 131,636 
2031 76,936 74,510 766,862 540,000 918,308 1,030,000 111,692 
2032 76,936 77,595 784,860 540,000 939,391 1,030,000 90,609 
2033 76,936 80,680 802,858 540,000 960,474 1,030,000 69,526 
2034 76,936 83,891 821,586 540,000 982,412 1,030,000 47,588 
2035 76,936 87,101 840,313 540,000 1,004,351 1,030,000 25,649  
2036 76,936 90,395 859,527 540,000 1,026,859 1,030,000 3,141  
2037 76,936 93,772 879,228 540,000 1,049,936 1,030,000 (19,936) 
2038 76,936 97,275 899,658 540,000 1,073,869 1,030,000 (43,869) 
2039 76,936 100,819 920,332 540,000 1,098,086 1,030,000 (68,086) 
2040 76,936 104,446 941,491 540,000 1,122,874 1,030,000 (92,874) 
2041 76,936 108,115 962,894 540,000 1,147,946 1,030,000 (117,946) 
2042 76,936 111,909 985,027 540,000 1,173,873 1,030,000 (143,873) 
2043 76,936 115,787 1,007,646 540,000 1,200,369 1,030,000 (170,369) 

(1) Vos is based on 2 feet of operational storage in Greenwood Reservoir and 2 feet in Kent’s Bridge. 
(2) Ves is based on a peak hour demand as presented in Table 2-17. 
(3) Vsb is based on the DOH formula. 
(4) Vff is based on providing 3,000 gpm for 3 hours. 
 
DISTRIBUTION SYSTEM HYDRAULIC ANALYSIS 
 
The development of a computer hydraulic model, which can accurately and realistically 
simulate the performance of a water system in response to a variety of conditions and 
scenarios, has become an increasingly important element in the planning, design, and 
analysis of municipal water systems.  The Washington State Department of Health’s 
WAC 246-290 requires hydraulic modeling as a component of water system plans. 
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General Description and Condition 
 
The Town’s water distribution system is described in general terms in Chapter 1.  The 
majority of the Town of Cathlamet existing distribution system was installed in the 1960s 
and 1970s and consisted primarily of asbestos cement (AC) water main.  During 1998, 
over 22,000 linear feet of 8-inch and 12-inch polyvinyl chloride (PVC) water main was 
installed.  The new distribution lines increased fire flow transmission capacity to the 
entire service area.  With the distribution improvements completed in 1998, the Town 
serves five pressure zones plus Puget Island.  The Town of Cathlamet’s distribution 
system consists of approximately 110,000 linear feet (20 miles) of 1-1/2-inch through 
12-inch water mains.  Figure 1-2 shows the layout of the distribution system.  Figure 1-8 
shows a pressure zone schematic of the entire Town of Cathlamet water system. 
 
Life expectancy may vary widely depending on the type and quality of pipe, installation 
details, soil conditions, and water quality.  It is not known how long the AC water mains 
in Cathlamet may last.  However, it is generally better to replace old facilities before they 
fail, in order to prevent a crisis situation. An AC pipe replacement program is 
recommended in the capital improvement plan to continue to replace AC pipe within the 
system with longer lasting materials.   
 
Hydraulic Modeling Software 
 
The Town’s water system was analyzed using Innovyze’s InfoWater hydraulic modeling 
software, which operates in an ArcGIS.  The InfoWater model was created from the 
Town’s previous H2ONet model and updated based on the Town’s water system base 
map.   
 
The InfoWater model is configured with a graphical user interface.  Each water system 
element, including pipes, valves, pumps, and reservoirs, is assigned a unique graphical 
representation within the model.  Each element is assigned a number of attributes specific 
to its function in the actual water system.  Typical element attributes include spatial 
coordinates, elevation, water demand, pipe lengths and diameters, and critical water 
levels for reservoirs.  With attributes of each system element as the model input, the 
InfoWater software produces the model output in the form of flows and pressures 
throughout the simulated water system. 
 
Model Assumptions 
 
Prior to the calibration of the hydraulic model, the basic layout of the water system is 
recreated within the model.  The lengths, diameters, and connection points of system 
piping are assigned using an updated base map of the water system.  The locations of 
water mains and valves are found on water system base maps, while the critical 
elevations of the Town’s reservoirs are obtained from available data.  The assumptions 
regarding the modeling of the Town’s water sources, and the system demands are 
included in the following sections.  
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System Demands 
 
A key element in the hydraulic modeling process is the distribution of demands 
throughout the water system.  Total demand on the system is based on the existing and 
projected demands from Chapter 2.  Existing demands were distributed uniformly 
throughout the water system. 
 
Seven demand sets were used in the hydraulic analysis.   
 

• 2022 Average Daily Demands: These demands were used while 
calibrating the model. 
 

• 2022 Peak Hour Demands: These demands were used to verify the system 
is able to meet the DOH standards to supply domestic water at a minimum 
system wide pressure of 30 psi.  

 
• 2022 Maximum Day Demands: These demands were used to evaluate the 

system’s ability to meet the maximum day demands plus required fire 
flows at DOH’s required system pressure of 20 psi currently.  

 
• 2033 Peak Hour Demands:  These demands were used to verify the system 

is able to meet the DOH standards to supply domestic water at a minimum 
system wide pressure of 30 psi within the 6-year planning period. 

 
• 2033 Maximum Day Demands:  These demands were used to evaluate the 

system’s ability to meet the maximum day demands plus required fire 
flows at DOH’s required system pressure of 20 psi within the 6-year 
planning period. 

 
• 2043 Peak Hour Demands:  These demands were used to verify the system 

is able to meet the DOH standards to supply domestic water at a minimum 
system wide pressure of 30 psi within the 20-year planning period. 

 
• 2043 Maximum Day Demands: These demands were used to evaluate the 

system’s ability to meet the maximum day demands plus required fire 
flows at DOH’s required system pressure of 20 psi within the 20-year 
planning period. 
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Model Calibration 
 
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 
Town’s water system was calibrated in 2014 using data obtained from fire hydrant tests at 
various locations throughout the water system.  Four fire hydrant tests were conducted 
with the assistance of Town personnel on July 23, 2014.  During these tests, static and 
residual pressures were recorded as Town staff opened hydrants and recorded the flow 
rate.  Field results were used to calibrate the hydraulic model through verification and 
adjustment of pipe type, sizes, roughness coefficients, and elevations.  
 
Calibration of the hydraulic model produced results that were within 4 psi of actual field 
test data for static pressure.  Modeled residual pressures were within 2 psi of measured 
field data. Since the model was converted from H2ONet to InfoWater elevations, pipe 
roughness coefficients, and pipe diameters are imported into the new model a new round 
hydrant tests is not necessary.   
 
To verify the continued accuracy of the model, the Town has provided pressure readings 
from each PRV station which can be used to update settings in the model for each 
pressure zone. The following data was provided by the Town and verified in the model as 
shown in Table 3-20.   
 

TABLE 3-20 
 

PRV Model Settings 
 

Name  Size Elevation Setting in Model 

Boege PRV(1) 3 inch 241 ft 63 psi 
8 inch 58 psi 

Cochran PRV 3 inch 430 ft 48 psi 
8 inch 43 psi 

Columbia PRV(2) 1.5 inch 185 ft 33 psi 
4 inch 28 psi 

Eagle Point PRV 1.5 inch 180 ft 33 psi 
4 inch 28 psi 

Greenwood PRV 
0.75 inch 

240 ft 
52 psi 

1.5 inch 47 psi 
4 inch 42 psi 

Boege Road and SR4 PRV 1(3) 2 inch 230 ft 68 psi 
6 inch 63 psi 

Boege Road and SR4 PRV 2(3) 2 inch 218 73 psi 
6 inch 68 psi 

(1) Settings for the 10- and 20-year scenarios are 76 psi (3") and 71 psi (8") as part of a 
capital improvement project. 

(2) Settings in the 10- and 20-year scenarios are 37 psi (1.5") and 32 psi (4").  
(3) New PRV active in 10- and 20-year scenarios only.  
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During calibration of the model, some of the PRV settings were adjusted based on 
measurements from the water system superintendent, to more closely reflect the field 
results.  The Columbia and Eagle Point PRV settings are very at or below the minimum 
DOH required service pressures for peak hour conditions.  As a result, some of the nodes 
downstream of the Columbia PRV show pressures below 30 psi when using the current 
PRV settings.  Modeling the system with the current PRV settings does not provide the 
most meaningful analysis of the physical and hydraulic capacity of the distribution 
system, since the PRV settings are easily adjustable.  Therefore, the 10-year and 20-year 
hydraulic modeling has been completed with the PRV settings adjusted to 37 psi for the 
smaller valve, and 32 psi for the larger.  By eliminating the pressure limitations created 
by the PRV settings, the model results provide a better depiction of deficiencies in the 
distribution system.  The Town will adjust PRV settings accordingly to ensure adequate 
flow and pressure throughout the system, and this project is included as an operational 
improvement in the CIP chapter of this Plan.   
 
The Town is also currently in the design phase for two new PRV stations near the 
intersection of Boege Road and SR 4, in order to create a new pressure zone.  As a part of 
this project the Boege Road PRV settings will also be raised.  The new pressure zone is 
included in the 10- and 20-year model scenarios.  
 
Model Input 
 
Model input assumptions have significant impacts on peak hour and fire flow results.  
Table 3-21 shows the levels of each reservoir during the three model scenarios.  Based on 
the capacity analysis earlier in this chapter, the Town will have a storage deficit by 2037, 
so a new reservoir will need to be added to the system in the 10-20 year time frame.  For 
the purposes of modeling this, a second reservoir identical to the existing Kent’s Bridge 
Reservoir will be added to the model in the 20-year CIP scenarios as shown in 
Table 3-21. 
 

TABLE 3-21 
 

Reservoir Levels During Model Scenarios 
 

Year 

Greenwood 
Reservoir 

Kent’s Bridge 
Reservoir 

Kent’s Bridge 
Reservoir No. 2 

2022 2033 2043 2022 2033 2043 2022 2033 2043 
Reservoir Overflow 
Height (feet) 32 32 32 24 24 24 - - 24 

Peak Hour Scenario 
Height (feet) 28.7 27.9 28.8 20.7 19.9 20.8 - - 20.8 

Fire Flow Scenario 
Height (feet) 12.4 7.0 12.3 4.4 1.0 4.3 - - 4.3 
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A select few capital improvement projects have been included in the future modeling 
scenarios because they are either scheduled to be constructed soon or are necessary to the 
functioning the model scenario.  Table 3-22 describes the improvements which were 
included in the future modeling scenarios.  
 

TABLE 3-22 
 

Capital Improvements Included in Model Scenarios 
 

Improvement Description 

Included in 
Model Scenario 
2033 
CIP 

2043 
CIP 

2nd Street Water 
Main Replacement 

Upgrade to 8-inch PVC from Una Avenue to the 
west end of 2nd Street X X 

Columbia PRV 
Settings Adjustment 

Increase PRV settings for Columbia PRV above 
30 psi X X 

Boege Road and 
SR 4 PRVs 

Add two new PRVs at Boege Road and SR 4 
intersection to create new pressure zone, and 
increase settings at existing Boege Road PRV to 
increase pressure in southeast end of system 

X X 

School Fire Hydrant 
Line 

Upgrade 6-inch line to the hydrant at the school to 
8 inch or larger X X 

Kent’s Bridge 
Reservoir 2 

Add a second reservoir at Kent’s Bridge to increase 
storage capacity  X 

 
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 Town’s existing 
distribution system has been modeled under 2022, 2033, and 2043 peak hour demand 
conditions.  Key results are shown in Table 3-23, system wide static pressures from these 
scenarios are presented in Appendix K.   
 

TABLE 3-23 
 

Peak Hour Low Pressures per Hydraulic Modeling 
 

Node 
ID 

Required 
Pressure 

Pressure during Peak Hour Flow  

2022 2033 
2033  

w/CIP 2043 
2043 

w/CIP 
Location 

J97 30 29.51 27.92 31.72 27.35 31.17 Just Downstream of Columbia PRV 
J96 30 29.51 27.93 31.73 27.37 31.20 Just Downstream of Columbia PRV 

(1) Results based on recommended adjustments to PRV settings in Table 3-20.  
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Overall, the system is capable of handling peak hour flows through 2043 with the 
proposed capital improvements implemented.  As shown in Table 3-23, there are two 
nodes which show slight deficiencies in the peak hour demand scenarios in which no 
projects are included (J96 and J97).  These nodes experience pressures just below 30 psi 
because they are located directly downstream of the Columbia Street PRV, which has a 
4-inch and a 1.5-inch valve set at 28 psi and 33 psi, respectively.  Results from the 
existing (2022) peak hour demand scenario are shown in Figure 3-2.  
 
If the Town raises the 1.5-inch valve setting to be 30 psi, the pressure at those nodes 
would increase.  This is an improvement that can be made quickly and at no cost to the 
Town.  The Town should verify pressures and elevations at this location before adjusting 
the PRV settings.  
 
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 pressure of 20 psi.  All pumps and sources are turned off for fire flow scenarios 
to simulate emergency conditions.  Table 3-24 provides available fire flow at all of the 
hydrants that do not meet the recommended minimum required flow in the Town.  
Deficiencies are shown in bolded text. According to the Fire Chief, commercial/industrial 
areas must be capable of providing 1,500 gpm, while residential areas must provide 
1,000 gpm.  While it is possible to provide greater than 1,000 gpm in a variety of 
locations outside the Town Limits, fire flow is considered an urban service and only 
required within the Town Limits.  Therefore, fire flow availability was only analyzed in 
places where there are currently fire hydrants.  Complete fire flow results are available in 
Appendix K. 
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TABLE 3-24 
 

Fire Flow Deficiencies per Hydraulic Modeling 
 

Hydrant 
ID 

Required 
Fire Flow 

(gpm) 

Available Flow at Hydrant (gpm) Location 

2022 2033 
2033 

w/CIP 2043 
2043 

w/CIP 
 

Residential  

J148 1,000 851 834 1,257 529 1,219 At the school, North of 3rd and 
Maple Street (6-inch main) 

J36 1,000 1,058 1,026 1,044 987 1,061 Messinger Hill Dr 
J189 1,000 1,025 992 1,013 951 1,030 Messinger Hill Dr 

Industrial/Commercial 
J43 1,500 1,201 1,189 1,792 1,175 1,906 2nd Street (4-inch main) 

J39 1,500 1,784 1,723 1,777 1,442 1,889 3rd Street (fixed by upgrading 2nd 
Street line) 

J40 1,500 1,641 1,622 1,781 1,443 1,893 3rd Street (fixed by upgrading 2nd 
Street line) 

J211 1,500 1,881 1,722 2,000 1,442 2,013 3rd Street (fixed by upgrading 2nd 
Street line) 

J84 1,500 1,655 1,835 1,744 1,484 1,712 Front Street downtown 
J85 1,500 1,564 1,562 1,690 1,437 1,648 Front Street downtown 

 
As shown in Table 3-24, hydraulic modeling indicates that there are currently two 
hydrants in the distribution system within the Town limits which may be unable to supply 
the minimum required fire flow.  Hydrant J148 is located near the school on a 6-inch 
diameter dead end water main.  This main should be increased to 8-inch diameter to 
provide adequate fire flow to the school.  Hydrant J43 is located on the 4-inch main on 
2nd Street.  A project to upsize this line to 8-inches has already been designed and is 
planned to be constructed within the next 2 years.  
 
The number of hydrants showing fire flow deficiencies increases to nine as demands 
increase and reservoir level drop in the 10- and 20-year planning scenarios.  Two 
hydrants on Messinger Hill Drive and two on Front Street are less than 100 gpm below 
their respective required fire flow.  Both of these deficiencies are corrected by the 
adjusted PRV settings for Columbia and Eagle Point PRVs.  Three hydrants on 3rd Street 
show deficiencies in the 20-year scenario, these are all corrected by the 2nd Street upgrade 
project which will be completed soon.  All deficiencies are corrected by the proposed 
capital improvement projects.  The 20-year planning fire flow availability without and 
with the proposed capital improvement projects are shown in Figures 3-3 and 3-4, 
respectively. 
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Addressing Deficiencies 
 
As shown in the previous section, without any improvements to the system, the available 
fire flow would decrease further with an increase in system demands.  To correct these 
existing deficiencies while planning for anticipated growth requires local distribution 
improvements.  After analyzing results from the initial modeling, improvements were 
made to the distribution system to improve flows to deficient areas in the system.  Each 
project is listed in Table 3-25 and discussed in further detail in Chapter 8, Capital 
Improvement Plan (CIP).  
 

TABLE 3-25 
 

Proposed Distribution System Improvements  
 

Distribution System 
Improvement Project Description 

Columbia PRV Adjust the settings on the Columbia PRV to provide 
pressures above 30 psi just downstream.  

Boege Road PRVs 

Construction two new PRVs at the Boege Road and SR 4 
intersection to create a new pressure zone and increase the 
setting of the existing Boege Road PRV to raise pressures 
in the southeast end of the system.  

2nd Street 
Replace an estimated 800 linear feet of 4-inch (AC) water 
main with 8-inch (PVC) water main along 2nd Street from 
the Marina at the end of 2nd Street to Una Avenue. 

Maple Street 

Replace an estimated 500 linear feet of 6-inch (AC) water 
main with 8-inch (PVC) water main from the corner of 
Maple Street and South 3rd Street to Wahkiakum Middle 
School. 

 
The above projects eliminate all projected hydraulic deficiencies related to distribution 
capacity in the 10 and 20 year planning periods.  Additional deficiencies may occur that 
are based on the physical condition of the water mains and other system facilities.  
 
TOWN OF CATHLAMET SYSTEM DEFICIENCIES AND 
CAPACITY SUMMARY 
 
Existing and future system deficiencies are discussed below and summarized in 
Table 3-26. 
 
WATER SYSTEM CAPACITY LIMITS 
 
There are several factors that could limit water system facility capacity, including source 
capacity, storage capacity, water rights, and distribution facility capacity.  From 
Tables 3-16 through 3-18 it can be seen that the raw water pumps have the capacity to 
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meet estimated maximum day demand with 20 hours of pumping through 2038.  
However, the intake facility capacity currently limits the capability of the source to 
450 gpm, which is projected to be exceeded by 2027.   
 
To calculate the ERU limit based on source capacity, existing installed source capacity is 
divided by the estimated maximum day water demand per ERU.  The maximum day 
demand is 335 gpd per ERU.  The annual water rights limit from Table 1-2 is 633.8 AF/Y 
and the Average Day Demand per ERU from Table 2-9 is 138 gpd.  The summer water 
right limit from Table 1-2 is 308.8 AF/Y maximum withdrawal from May through 
September. 
 
The water system capacity limits are summarized in Table 3-26.  The most limiting factor 
is the capacity of the water treatment plant intake in the Elochoman River.  Table 3-17 
projects that the intake will become the limiting factor in 2027, with a calculated capacity 
at the raw water intake of 1,935 ERUs.  The intake is severely limiting the system’s 
capacity to serve maximum day demands.   
 
Note that the existing 1,825 ERUs includes Cathlamet and Puget Island demands as well 
as DSL, assuming it remains unchanged at the current 3-year average of 20.7 percent.  
The need for additional capacity can be delayed by reducing DSL for the Town of 
Cathlamet and by promoting water conservation, however a long term solution is 
discussed in the Capital Improvement Plan in Chapter 8.  
 

TABLE 3-26 
 

Water System Capacity Limits 
 

Limiting Factor 

System 
Capacity 
(ERUs) 

Currently 
Serving 
(ERUs) 

Available 
ERUs 

Projected Year 
Exceeded 

Source (intake) 1,935 1,825 110 2027 
Source (pumps) 2,509 1,825 683 2038 
Treatment 3,011 1,825 1,185 Beyond 20 Years 
Equalizing Storage 2,586 1,825 760 2038 
Standby Storage 2,586 1,825 760 2038 
Annual Water Rights 4,110 1,825 2,284 Beyond 20 Years 
Summer Water Rights 4,809 1,825 2,983 Beyond 20 Years 
Instantaneous Water Rights 2,942 1,825 1,117 2042 
 
SUMMARY OF SYSTEM DEFICIENCIES 
 
From the foregoing discussions, the following are the identified water system 
deficiencies.  No attempt is made here to prioritize the deficiencies.  Improvements to 
correct identified system deficiencies will be prioritized in Chapter 8, Capital 
Improvements. 
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WATER RIGHTS AND SOURCE OF SUPPLY 
 
The Town has adequate water rights from its own source to meet current and projected 
average day, average annual, and seasonal demands, as shown in Tables 3-14 and 3-15.  
The Town as adequate pumping and filtration capacity at the Water Treatment Plant at 
current projected demand levels through 2038.  However, the actually capacity of the raw 
water intake is currently limiting the system to 450 gpm.  The projected maximum day 
demand is expected to exceed this capacity in 2027 if the intake is not improved to be 
able to sustain the capacity of the pumps, which total 700 gpm.  The Town may be able to 
delay this deficiency by decreasing DSL or promoting water conservation; however, this 
would be a short-term fix, and it is suggested that the intake is still upgraded.  
 
TREATMENT PLANT DEFICIENCIES 
 
The drinking water treatment plant has a capacity of 700 gpm.  A description of the 
treatment plant and its capacity can be found in Chapter 1 of this Plan.  Table 1-3 shows 
the capacity of each treatment plant component.  The treatment plant has adequate 
capacity for the 20-year planning period (based on 24 hours of pumping/filtration).  
 
STORAGE DEFICIENCIES 
 
The Town currently has adequate storage, with nesting of fire flow and standby storage, 
through projected demands for the year 2036, as shown in Table 3-19.  Additional storage 
is needed in the 10 to 20-year planning period.  A project is included in Chapter 8 to 
build a second reservoir at Kent’s Bridge identical to the existing tank.  
 
TELEMETRY AND CONTROL DEFICIENCIES 
 
The existing water system telemetry and control system is in need of improvements to 
allow the operators to efficiently and effectively operate the system.  The Town has 
expressed a desire to have a laptop on which they can access the water utility SCADA 
system to avoid having to drive out to the treatment plant to check alarms and levels.  The 
town has also noted communications failures between the treatment plant and the 
reservoir levels, sometime causing overflows at the reservoirs.   
 
WATER DISTRIBUTION SYSTEM DEFICIENCIES 
 
The Town has identified a number of distribution improvements to correct its distribution 
system deficiencies.  These improvements are outlined in Chapter 8, Capital 
Improvements.   
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The following are improvements from previous water system plans that have not been 
completed that the Town would like to keep on the CIP:  
 

• Meter Improvements at the Intertie:  The intertie between the Town of 
Cathlamet and the Puget Island Water System is metered on the north side 
of the Highway 405 bridge.  The meter is above ground and unprotected.  
The Town would like to protect the intertie by enclosing the piping and 
meter in a locked vault.  As a part of this project, the Town would also add 
a strainer upstream from the meter in order to protect the meter from 
damage by occasional debris flowing through the distribution system.   

 
• Elochoman Valley Road:  Replace an estimated 250 lineal feet of 6-inch 

water main with new 8-inch ductile iron (DI) water main at the 
intersection of Elochoman Valley Road and Elk Meadow Drive. 

 
• Miscellaneous Valve Replacements:  Install a total of four 8-inch resilient 

seat gate valves at select locations to better respond to operational 
maintenance or emergencies. 

 
The following improvements need to be made within the 6-year planning period to 
address fire flow deficiencies as described in the hydraulic modeling section of this 
chapter: 
 

• 2nd Street – Replace an estimated 800 linear feet of 4-inch (AC) water 
main with 8-inch (PVC) water main along 2nd Street from the Marina at 
the end of 2nd Street to Una Avenue.  This project is currently in design 
and is scheduled to be constructed in 2024.  
 

• Maple Street – Replace an estimated 500 linear feet of 6-inch (AC) water 
main with 8-inch (PVC) water main from the corner of Maple Street and 
South 3rd Street to the hydrant at the school. 

 
Over the last 3 years, distribution system leakage has averaged approximately 
20.7 percent.  Reduction of distribution system leakage will increase the number of ERUs 
that can be served by the system as well as reduce pumping costs.  Reduction of 
distribution system leakage is a high priority.  Annual leak detection, leak repair, and 
routine service meter replacement are significant elements required to reduce distribution 
system leakage. 
  
Currently, water mains and individual service meters are replaced as breakage problems 
occur.  Failures are often determined by comparing the current water bill to the previous 
month’s bill.  If the meter readings are substantially higher or lower than the previous 
month and water usage has not significantly changed, the Town will check the meter and 
watch for obvious signs of leakage.  If the problem persists and no leakage is found, then 
the meter is replaced.   
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In addition, the Town of Cathlamet has a number of future main extension projects that 
are anticipated to be developer projects to serve future growth.  These projects are not 
planned within the 6-year planning period and are discussed in more detail in Chapter 8. 
 
ASSET MANAGEMENT PLAN 
 
Asset management is defined by DOH as “the practice of managing all utility assets to 
address the total cost of owning, operating, upgrading, and replacing them, while 
delivering the appropriate level of service.”  As part of this Water System Plan, the Town 
has completed an Asset Management Plan.  This Asset Management Plan includes an 
Asset Inventory, which summarizes the age, condition rating, replacement cost, and 
criticality of the Town’s major water system assets and relates these items to planned 
Capital Improvement Projects previously described in this chapter.  This inventory is 
used to assess the adequacy of the Town’s Capital Improvement Program to maintain 
current levels of service over the long term.  
 
Each asset is assigned a Consequence of Failure (CoF) and a Likelihood of Failure (LoF) 
on a scale of 1 to 5 in accordance with the rating system shown in Table 3-27.  The 
Criticality of each asset is defined as the product of the CoF rating and the LoF rating, 
with the lowest possible Criticality being 1 (1 x 1 = 1) and the highest possible Criticality 
being 25 (5 x 5 = 25).  
 

TABLE 3-27 
 

Asset Condition Rating System 
 

Rank Description 
1 Very Low 
2 Low 
3 Moderate 
4 High 
5 Very High 

 
ASSET INVENTORY 
 
The Town of Cathlamet’s Asset Inventory is shown in Table 3-28.  Assets in Table 3-28 
are sorted from highest Criticality to lowest Criticality, and then (for assets with 
equivalent criticality) by Annualized Replacement Cost.  The inventory includes all 
major components of the Town’s water system. 
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TABLE 3-28 
 

Asset Inventory 
 

No. Item Asset Description Year Installed Condition 

Life 
Expectancy 

(Years) 

Remaining 
Useful 

Life 
(Years) 

Consequence 
of Failure 

(CoF) 

Likelihood 
of Failure 

(LoF) 

Criticallity 
of Failure 

(CoF*LoF) 

Replacement 
Cost (2022 

dollars) 

Annualized 
Replacement 

Cost 
1 Telemetry System PLCs, Radios, Antennas, Computer ~1999 Poor 20 -4 5 3 15 $650,000 $32,500 
2 Finished Water Pumps Original to WTP ~1999 Good 30 6 4 3 12 $80,000 $2,667 
3 Raw Water Intake 90 LF of perforated 10-inch HDPE 1986 Acceptable 50 13 5 2 10 $200,000 $4,000 

4 Intake Pumps Floway Model 10JKM four stage line-shaft vertical turbine pumps, 
with 7.5-hp motors 2012 Good 30 19 5 2 10 $70,000 $2,333 

5 Secondary Surface Water Intake Consists of a bullet nose screen and valve that connects to the raw 
water intake pipe 2016 Acceptable 50 43 4 2 8 $25,000 $500 

6 Greenwood Reservoir BPS Booster Pump Station within a CMU building 1998 Acceptable 40 15 3 2 6 $350,000 $8,750 
7 Greenwood Reservoir PRV Single Pressure Reducing Valve station 1998 Acceptable 50 25 3 2 6 $150,000 $3,000 
8 Cochran Drive PRV Single Pressure Reducing Valve station 1998 Acceptable 50 25 3 2 6 $150,000 $3,000 
9 Boege Rd/SR4 PRVs  Two PRV stations on north and south side of SR4 2023 New 50 50 3 2 6 $295,000 $5,900 
10 Columbia St PRV Single Pressure Reducing Valve station 1998 Acceptable 50 25 3 2 6 $150,000 $3,000 
11 Eagle Pt. (High School) PRV Single Pressure Reducing Valve station 1998 Acceptable 50 25 3 2 6 $150,000 $3,000 
12 Boege Rd PRV - Elochoman Millworks Single Pressure Reducing Valve station 1998 Acceptable 50 25 3 2 6 $150,000 $3,000 
13 Puget Island Intertie (Meter) Intertie meter Unknown Acceptable 50 Unknown 3 2 6 $150,000 $3,000 
14 Crista Vista Water System Intertie (Meter) Intertie meter 2023 New 50 50 3 2 6 $2,000 $40 
35 Post Chlorine Pumps Two Stenner 85 MHP5 pumps 2021 Acceptable 10 8 3 2 6 $5,000 $500 
15 Greenwood Reservoir 500,000-gallon welded steel tank 1967 Acceptable 75 19 4 1 4 $1,800,000 $24,000 
16 Kent's Bridge Reservoir 530,000-gallon glass lined, bolted steel reservoir 1998 Acceptable 100 75 4 1 4 $1,900,000 $19,000 
17 Metering Pumps for coagulant injection Two Stenner 85 MHP5 pumps 2022 Acceptable 10 9 2 2 4 $5,000 $500 
18 Polymer Pumps Two Stenner 85 MHP5 pumps 2022 Acceptable 10 9 2 2 4 $5,000 $500 
19 Pre Chlorine Pumps Two Stenner 85 MHP5 pumps 2018 Acceptable 10 5 2 2 4 $5,000 $500 
20 Fluoride Pumps Two Stenner 85 MHP4 pumps 2018-2019 Acceptable 10 5-6 2 2 4 $5,000 $500 
21 Filter Unit USFilter, Trident 210A ~1999 Good 50 26 4 1 4 $1,000,000 $20,000 
22 Chlorine Analyzer Hach CL17 2014 Good 10 1 2 2 4 $5,000 $500 
23 Emergency Generator Cummins QSB7-G5 NR3, 480/277V Voltage Range  2023 New 50 50 3 1 3 $250,000 $5,000 
25 Customers Water Meters Ranges from 5/8" to 2"  Varies Varies 20 Varies 1 3 3 $265,000 $13,250 
26 Distribution System Piping Ranges from 4" to 12", mainly 6" Varies Varies 60 Varies 1 1-3 1-3 $22,606,150 $376,769 
27 Backwash Blowers Allows for cleaning of the backwash filters ~1999 Good 20 -4 2 1 2 $50,000 $2,500 
28 Backwash Settling Tank 100,000-gallon above ground tank ~1999 Acceptable 50 26 2 1 2 $200,000 $4,000 
29 Finsihed Water Clearwell 12,400-gallon finished water pumping wet well ~1968 Good 50 -5 2 1 2 $150,000 $3,000 
30 Upper Clearwell 55,000-gallon below grade concrete clearwell ~1999 Good 50 26 2 1 2 $150,000 $3,000 
31 Finished Turbidimeter Hach Low Range 1720E 2014 Acceptable 10 1 1 2 2 $5,000 $500 
32 Influent Turbidimeter Hach Surface Scatter 6 ~2014 Acceptable 10 1 1 1 1 $10,000 $1,000 
33 Influent Flow Meter Siemans Sitrans FM Magflo  2014 Acceptable 20 11 1 1 1 $5,000 $250 
34 Streaming Current Chemtrac SCM2500 (located under filters) ~2014 Acceptable 10 1 1 1 1 $10,000 $1,000 

35 Static Mixer TAH 3-Stage Process Mixer ~1999 Status 
unknown 30 6 1 1 1 $4,000 $133 

36 Tank Sediment Remover Scavenger Model PLR by Aqua Products, Inc ~1999 Never 
been used 20 -4 1 1 1 $50,000 $2,500 

Total $31,057,150  $553,593  
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CHAPTER 4 
 

WATER USE EFFICIENCY PROGRAM 
 
OBJECTIVE 
 
The objectives of this Chapter are to identify the conservation and water use efficiency 
requirements pertaining to the Town of Cathlamet, evaluate past conservation efforts, and 
describe Cathlamet’s water use efficiency plan for the next 6 years. 
 
WATER USE EFFICIENCY PLANNING REQUIREMENTS 
 
In 1989, the Washington Legislature passed the Water Use Efficiency Act (43.20.230 
RCW), which directed DOH to develop procedures and guidelines relating to water use 
efficiency.  In response to this mandate, 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.  This legislation amended RCW 90.46 to require additional 
conservation measures and the Municipal Water law directed DOH to develop the Water 
Use Efficiency Rule (WUE Rule), which was adopted in January 2007.  In addition, 
DOH has developed a WUE Rule guidance document, titled, “Water Use Efficiency 
Guidebook” (WUE Guidebook), which was updated January 2017 (DOH Publication 
No. 331-375). and superseded and replaced the 1994 Conservation Planning 
Requirements.  The WUE Rule and the WUE Guidebook now provide all the currently 
effective water use efficiency planning requirements. 
 
WATER USE EFFICIENCY RULE 
 
The WUE Rule consists of a series of amendments to existing sections and addition of 
new sections to WAC 246-290, the Group A Public Water System Regulations, and sets 
additional requirements for public water purveyors.  The WUE Rule is comprised of four 
sections: 
 

• Planning requirements 
• Distribution leakage standard 
• Customer goal setting 
• Annual WUE Reporting 

 
The WUE Guidebook is intended to provide guidance and clarification on the 
requirements of the WUE Rule, and not to establish any additional requirements.  The 
requirements of the WUE Rule are discussed in the following sections. 
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PLANNING REQUIREMENTS 
 
The Planning Requirements of the WUE Rule include the following: 
 

• Estimation of the amount of water saved through implementation of the 
system’s WUE program over the past 6 years. 
 

• Description the water system’s WUE goals. 
 
• Select WUE measures. 
 
• For each WUE measure selected, either 
 

− Include a plan to implement the measure, or 
 

− Evaluate selected water use efficiency measures to show that they 
are not cost effective. 

 
These WUE Rule planning requirements are addressed in the following sections: 
 
ESTIMATION OF WATER SAVED 
 
The ERU value has decreased from the last planning period (2011-2014) when it 
averaged 175 gpd/ERU to this plan (2015-2021) having an average of 132 gpd/ERU.  
The reduction in water use rate may be due to several influences, including water rates 
and regular promotion of water conservation by Cathlamet. 
 
The overall change in residential water use rate from 175 to 132 gallons per ERU per day 
over the data period indicates an overall use rate reduction of 43 gallons per ERU per 
day, which is 15,695 gallons per ERU per year.  At the 2021 estimated 1,446 ERUs from 
Table 2-10, this represents water savings of approximately 22.7 million gallons per year. 
 
The overall change in DSL dropped from the 2014 3-year rolling average of 21.3 percent 
to the 2020 3-year rolling average of 17.7 percent.  This decrease shows that Cathlamet is 
consistently moving towards the DSL goal of 10 percent.  The year 2021 is not included 
in this discussion because there was a significant pipe leak that contributed to the 
majority of the DSL for that year.  The 3.8 percent drop represents nearly 4 million 
gallons saved.  
 
WATER USE EFFICIENCY GOALS 
 
The WUE Rule requires that water use efficiency goals must be set in a public forum that 
provides opportunity for consumers and the public to participate and comment on the 
goals.  
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The Town set goals in the 2015 Plan to reduce the amount of distribution system leakage 
to meet WUE requirements of less than 10 percent and to promote conservation by its 
customers to reduce overall water demand.  The Town has made progress toward both 
these goals in the last 6 years.  However, the Town did not reach 10 percent DSL and will 
continue to keep this as their supply-side goal.  The Town’s current Water Use Efficiency 
Program demand-side goal was adopted in July 2010, and is to “Reduce average per 
capita residential consumption by two percent over the next 6 years by increasing 
customer awareness of water conservation measures through a program of public 
education, and improved customer leak detection capability provided by the new meters.”   
 
As the water system continues to grow it is anticipated that water use efficiency will 
continue to improve.  This is due to plans to improve the water distribution system, 
improvements in water system control, and further measures to promote conservation.  
Also new home construction practices can result in a decline in the average ERU value 
because current building codes require the installation of higher efficiency plumbing 
fixtures that result in lower water consumption.  The Following are proposed Water Use 
Efficiency goals for the 2023 to 2029 time period: 
 

• Goal 1:  Reduce the amount of DSL to a 3-year rolling average of less 
than 10 percent by 2028. 

 
• Goal 2:  Reduce average per capita residential consumption by 2 percent 

over the next 10 years. 
 
SELECTED WATER USE EFFICIENCY MEASURES 
 
The WUE Rule requires that water systems with between 500 and 999 service 
connections must implement or evaluate a minimum of four water use efficiency 
measures.  The WUE Guidebook further states that water use efficiency measures that are 
required in other portions of the WUE Rule cannot be counted as measures to be selected 
under this requirement.  Measures required in other portions of the WUE Rule include the 
following: 
 

• Installation of source and service meters if meters are not already present; 
 

• Regular calibration of meters; 
 

• Development and implementation of a water loss control program if 
unaccounted-for water exceeds 10 percent;  

 
• Education of consumers about water use efficiency practices; and 
 
• Evaluation of rates that encourage water demand efficiency. 
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Measures that the WUE Guidebook suggests that can count toward satisfying the required 
number of water use efficiency measures include the following: 
 

• Implementation of a conservation rate structure; 
 

• Implementation of a water reclamation program; 
 
• Customer assistance in repair of leaks in customer service lines and in 

homes; 
 
• Additional consumer education, such as student education and consumer 

education at fairs; and 
 
• Implementation of measures by customer class count as separate measures 

for each customer class for which it is implemented. 
 
Conservation Rate Structure 
 
The Town currently has rate structure that includes a fixed service charge with a per-unit 
charge as water consumption increases.  The per-unit charge does not increase with 
increased water use; therefore, the rate structure is not considered an increasing block 
rate.  The current rate structure does promote conservation by charging more for 
increased water use but is does not currently count as a water use efficiency measure 
since it is not an inclining block rate.  The Town has seven customer classes, if the Town 
modified the rate structure to an inclining block rate, the Town would add seven new 
conservation measures.  The Town’s current rates can be found in Appendix F. 
 
Customer Assistance in Repair of Leaks in Customer Service Lines and in Homes 
 
The utility will notify customers of possible leaks on the residential side of the meter 
when a customer’s usage changes by more than 10 percent from the previous month.  The 
utility will explore the possibility of offering a billing adjustment when the customer 
provides proof of repair to the billing department. 
 
The Town will continue to implement all their current measures described in the 
preceding sections as part of their Water Use Efficiency Program.  Many of the measures 
selected for continued implementation require little funding.  The Town will track 
finances associated with each measure and compare it to water saved to evaluate the 
effectiveness of each measure.  If measures do not provide enough savings to meet their 
goals, additional measures will be considered. 
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IMPLEMENTATION/EVALUATION OF WATER USE EFFICIENCY 
MEASURES 
 
Customer assistance in repair of leaks in customer service lines and in homes will include 
all seven customer classes.  Therefore, the Town is implementing 7 WUE Measures.  
Since the minimum number of conservation measures is being implemented, no 
evaluation of the cost effectiveness of customer assistance in repair of leaks is required.  
 
METERING REQUIREMENTS 

The WUE Rule required all sources and customer service connections be metered by the 
year 2016.  Cathlamet currently meters all sources, and all customers, and implements a 
water meter replacement program to assure meter accuracy.  Therefore, no further action 
is required to comply with this requirement. The Town is currently switching over to 
ultrasonic meters and Advanced Metering Infrastructure (AMI), which will allow 
Cathlamet to collect real time data once they have enough meters installed to justify 
putting up the collector tower. 
 
DISTRIBUTION SYSTEM LEAKAGE STANDARD 
 
The WUE Rule set a DSL standard of 10 percent or less of finished water production 
based on a 3-year rolling average.  Distribution system leakage is defined as the sum of 
all water metered into the distribution system over a given time period, less the sum of all 
metered water uses, and known or credibly estimated unmetered uses, out of the 
distribution system over the same time period.  Known or credibly estimated unmetered 
uses may include uses such as construction, firefighting, water main flushing, and 
estimated leakage from leaks that have been repaired. 
 
The three-year rolling average distribution system leakage for Cathlamet was 
20.7 percent in 2021.  This leakage rate exceeds the minimum requirement under the 
WUE Rule and therefore the Town must implement a water loss control action plan 
(WAC 246-290-820(1)(b)(iv) and (4)).   
 
The Town of Cathlamet has compiled this Water Loss Control Action Plan (WLCAP) as 
part of a water use efficiency program under WAC 246-290-810 since the system’s 
Distribution System Leakage (DSL) exceeds 10 percent.  The following items are 
included in the WLCAP: 
 

(a) The control methods necessary to achieve compliance with the distribution 
system leakage standard; 

 
The Town is required to reduce DSL to below ten percent, which equates 
to an overall reduction of approximately 10.7 percent from the last 3-year 
rolling average of 20.7 percent.  The methods that the Town will utilize to 
reduce DSL to achieve compliance with DOH standards include replacing 
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leaking pipes as they are discovered through the system’s budgeted leak 
detection program every 3 years.  In addition, the Town will continue 
replacing undersized pipes within its distribution system.  
 
Much of the Town’s distribution system leakage (DSL) is likely a result of 
aging pipelines.  While this DSL is currently higher than 10 percent, the 
Town has been making quantifiable improvements in reducing DSL.  The 
most recent data demonstrates a DSL reduction of more than 7 percent 
between 2017 and 2020. In 2021 the Town found and fixed a large leak 
which contributed to a significantly higher DSL rate in the 2021 data, but 
is not indicative of the typical water loss.   
 
The Town will be proactive in investigating sources for this high DSL by 
conducting system wide leak detection every 3 years.  This will help to 
pinpoint major leaks in the system.  At this time it is very difficult for the 
Town to identify where leaks are occurring unless there are visible signs 
at ground level. Leak detection will solve this problem. 

 
All customers receiving water must be metered in order to maintain an 
accurate accounting of water used by the system.  If this water is used and 
not metered, it is categorized as DSL.  All accounts served by the Town 
are currently metered. The Town’s biggest concern is metering hydrant 
use and construction water, as this is the most likely water to go 
unaccounted for.  

 
(b) An implementation schedule; 
 

Water mains scheduled for replacement in the next 20 years are listed in 
Chapter 8 of this Plan. Leak detection and repair is scheduled to occur 
every three years through the 10- and 20-year planning periods. 

 
(c) A budget that demonstrates how the control methods will be funded; 
 

A proposed budget is included in Chapter 9 of this Plan, which shows all 
water main replacements will be installed utilizing the water system’s 
rates, reserves, and select funding programs to finance construction.  Rate 
increases will be implemented in the coming years so that water main 
replacement can be continued.   
 
In addition, the Town has budgeted $10,000 every 3 years for its leak 
detection program. 
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(d) Any technical or economic concerns which may affect the system’s ability 
to implement a program or comply with the standard including past efforts 
and investments to minimize leakage; 

 
With a system of this age and size, a distribution system leakage much less 
than 10 percent may be difficult.  The Town will continue to reassess its 
program to lower its distribution system leakage until low levels of DSL 
are attained.  The Town will need to continue to raise water rates to pay 
for capital improvements.   

 
(e) If the average distribution system leakage calculated under subsection (2) 

of this section is greater than ten and less than twenty percent of total 
water produced and purchased, the water loss control action plan must 
assess data accuracy and data collection. 

 
The Town’s three year rolling average DSL is greater than 20 percent. 

 
(f)  If the average distribution system leakage calculated under subsection (2) 

of this section is between 20 and 29 percent of total water produced and 
purchased, the water loss control action plan must include elements listed 
under (e) of this subsection and implementation of field activities such as 
actively repairing leaks or maintaining meters within twelve months of 
determining standard exceedance. 

 
The Town actively repairs leaks as soon as they are discovered.  Over the 
next 12 months, the Town will perform a system wide leak detection survey 
and repair any leaks discovered as a result of the survey.  In addition, as 
discussed above, water meters will be checked if they appear to be 
functioning incorrectly and the meter will be replaced.  The Town is 
currently replacing meters with new ultrasonic AMI capable meters as 
they come up.  Once a significant enough number of meters have been 
replaced with the AMI technology, collectors tower(s) will be installed 
which will collect data continuously and automatically. 

 
(g) If the average distribution system leakage calculated under subsection (2) 

of this section is at thirty percent or above the total water produced and 
purchased, the water loss control action plan must include elements listed 
under (e) and (f) of this subsection (which are discussed below) and 
include implementation of additional control methods to reduce leakage 
within six months of determining standard exceedance. 

 
The Town’s DSL is under 30 percent. 
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GOAL SETTING AND PERFORMANCE REPORTING 
 
Pursuant to the WUE Rule, Cathlamet must set water use efficiency goals and report 
progress annually.  Cathlamet’s water use efficiency goals have been addressed in 
preceding sections of this chapter.  The annual report must include the following: 
 

• Total source production. 
 

• Total customer consumption. 
 

• Progress made toward achieving your water savings goals for the year. 
 
The WUE Rule requires that water conservation goals must include a measurable 
outcome, address water supply or demand characteristics, and include an implementation 
schedule.  The goal setting process must be held through a public forum and be 
re-evaluated every 10 years.  Annual reports must be available to the public and 
submitted to customers and DOH by July first. 
 
The Cathlamet water use efficiency goals have been established through a public review 
and comment process as part of public review and comment process of this Plan.  The 
Cathlamet Town Council has fully reviewed the water use efficiency goals contained in 
this Plan, provided opportunity for public review, comment and input, and has given due 
consideration to all public comment and input in the development of these goals. 
 
WATER USE DATA REPORTING 
 
The Conservation Planning Requirements identified several categories of water use data 
that must be collected and recorded.  This data is needed to meet the planning and 
performance reporting requirements and check compliance with the distribution system 
leakage standard of the WUE Rule.  Table 4-1 summarizes the water use data collection 
requirements. 
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TABLE 4-1 
 

Summary of Water Use Data Collection 
 

Data Type 
Unit of 

Measure 

Collection 
Frequenc

y Comments 
Water Service 
Connections Number Annual Track by customer class 

Source of Supply Meter 
Readings Gallons Daily 

Production data is collected at the 
treatment plant daily and reported to 
DOH on a monthly basis 

Import/Export from 
Emergency Interties Gallons Daily The Town of Cathlamet interties with 

the Wahkiakum PUD  

Wholesale Water Sold Gallons Daily 
The Town of Cathlamet wholesales 
water to the Wahkiakum PUD for the 
Puget Island Water System  

Wholesale Water 
Purchased N/A N/A The Town of Cathlamet has no 

wholesale source 

Maximum Day Gallons Monthly Maximum day is determined monthly 
from source of supply meter readings. 

Maximum Month Gallons Annual Maximum month is determined annually 
from the monthly production reports. 

Accounted for Water Gallons Monthly 

The sum of metered water sales, known 
unmetered water use (e.g., filling a 
5,000-gallon water truck), and estimated 
unmetered water use (e.g., main 
flushing). 

Distribution System 
Leakage 

Gallons 
and 

Percent of 
Production 

Annual 
The difference between annual 
production and annual accounted-for 
water. 

Residential Service Meter 
Readings Gallons Monthly Total water use by customer class for 

each billing period. Industrial/Commercial 
Service Meter Readings Gallons Monthly 

Population Served Number of 
People 

Update 
Annually 

Service area population estimated from 
2020 census and active connections at 
2.4 people per connection. 

Economic Data Dollars Annual 
Review high, low and average water 
bills and assure adequate utility 
revenues. 

Conservation Data 
Gallons 

per capita 
per day 

Annual Track per-capita water use trends. 
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WATER USE EFFICIENCY PROGRAM DEVELOPMENT AND 
LEVEL OF IMPLEMENTATION 
 
The following sections describe the Town of Cathlamet’s water use efficiency goals, a 
description of the conservation measures, and the resulting water use projections. 
 
TARGET WATER SAVINGS PROJECTIONS 
 
Per capita water use history is summarized in Table 4-2.  This table is based only on 
residential consumption in Cathlamet, inside and outside the Town limits but not 
including the intertie with Puget Island.  Residential consumption per capita ranged from 
53 to 56 gallons per capita per day (gpcd) with an average of 55 gpcd, as shown below.  
 

TABLE 4-2 
 

Average Annual per Capita Water Consumption 
 

Year 

Cathlamet 
Residential 

Consumption 
(gpd) 

Residential Population 
Average Per 

Capita 
Residential Use 

(gpcd) In Town Out of Town(1) 

2018 70,036 490 751 56 
2019 72,370 520 804 55 
2020 75,395 560 871 53 
2021 79,708 560 884 55 

Average   55 
(1) Estimated population based on number of connections.  

 
The water use efficiency program sets an annual conservation goal of 2 percent reduction 
in per capita residential use in the next 6 years.  This goal is appropriate for the Town 
because it is ambitious enough to result in noticeable water savings and is realistic 
enough to attain. 
 
Table 4-3 shows the Town’s water use projections as derived in Chapter 2, with the goals 
of reducing residential per capita consumption by two percent over the next 10 years and 
reducing the amount of DSL to a 3-year rolling average of less than 10 percent by 2028. 
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TABLE 4-3 
 

Water System Demand Forecasting with WUE Goals Achieved  
 

Year 

Projected 
Total 

Residential 
Population(1) 

Per Capita 
Residential 
Water Use 
Without 

Conservation 
(gpcd)(2) 

Average Day 
Residential 

Consumption 
Without 

Conservation 
(gpd)(3) 

Per Capita 
Residential 
Water Use 

With 
2 Percent 

Conservation 
(gpcd)(4) 

Average Day 
Residential 

Consumption 
With 

2 Percent 
Conservation 

(gpd)(5) 

Reduction of 
Average Day 
Residential 

Consumption 
(gpd)(6) 

Average Day 
Production 

without 
Conservation 
(20.7% DSL) 

(gpd)(7) 

Average Day 
Production 

w/Reduced DSL 
and 2 Percent 

Annual 
Conservation 

(gpd)(8) 

Reduction 
of Average 

Day 
Production 

(gpd)(9) 
2022 1,477 55.2 81,544 55.2 81,544 0  102,829   102,829   -    
2023 1,511 55.2 83,421 55.1 83,254 167  105,197   100,306   4,891  
2024 1,546 55.2 85,342 55.0 85,000 341  107,619   98,838   8,781  
2025 1,581 55.2 87,307 54.9 86,783 524  110,097   96,425   13,671  
2026 1,618 55.2 89,317 54.8 88,602 715  112,632   98,447   14,185  
2027 1,655 55.2 91,373 54.7 90,460 914  115,225   100,511   14,714  
2028 1,693 55.2 93,477 54.6 92,356 1,122  117,878   102,617   15,261  
2029 1,732 55.2 95,630 54.4 94,291 1,339  120,592   104,768   15,825  
2030 1,772 55.2 97,831 54.3 96,266 1,565  123,369   106,962   16,406  
2031 1,813 55.2 100,084 54.2 98,282 1,802  126,209   109,203   17,007  
2032 1,854 55.2 102,388 54.1 100,341 2,048  129,115   111,490   17,626  
2033 1,897 55.2 104,746 54.1 102,651 2,095  132,088   114,057   18,031  
2034 1,941 55.2 107,158 54.1 105,014 2,143  135,129   116,683   18,447  
2035 1,985 55.2 109,625 54.1 107,432 2,192  138,241   119,369   18,871  
2036 2,031 55.2 112,149 54.1 109,906 2,243  141,424   122,118   19,306  
2037 2,078 55.2 114,731 54.1 112,436 2,295  144,680   124,929   19,750  
2038 2,126 55.2 117,373 54.1 115,025 2,347  148,011   127,806   20,205  
2039 2,175 55.2 120,075 54.1 117,674 2,402  151,419   130,748   20,670  
2040 2,225 55.2 122,840 54.1 120,383 2,457  154,905   133,759   21,146  
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TABLE 4-3 – (continued) 
 

Water System Demand Forecasting with WUE Goals Achieved  
 

Year 

Projected 
Total 

Residential 
Population(1) 

Per Capita 
Residential 
Water Use 
Without 

Conservation 
(gpcd)(2) 

Average Day 
Residential 

Consumption 
Without 

Conservation 
(gpd)(3) 

Per Capita 
Residential 
Water Use 

With 
2 Percent 

Conservation 
(gpcd)(4) 

Average Day 
Residential 

Consumption 
With 

2 Percent 
Conservation 

(gpd)(5) 

Reduction of 
Average Day 
Residential 

Consumption 
(gpd)(6) 

Average Day 
Production 

without 
Conservation 
(20.7% DSL) 

(gpd)(7) 

Average Day 
Production 

w/Reduced DSL 
and 2 Percent 

Annual 
Conservation 

(gpd)(8) 

Reduction 
of Average 

Day 
Production 

(gpd)(9) 
2041 2,276 55.2 125,668 54.1 123,155 2,513  158,472   136,839   21,633  
2042 2,328 55.2 128,562 54.1 125,990 2,571  162,121   139,989   22,131  
2043 2,382 55.2 131,522 54.1 128,891 2,630  165,853   143,213   22,641  

(1) Projected population is from Table 2-14, equal to Cathlamet residential population plus outside town limits population, does not include Puget 
Island.  

(2) Per capita water use without conservation is from Table 4-2. 
(3) Average day consumption without conservation is projected population times per capita water use without conservation. 
(4) Per capita water use with 2 percent conservation is per capita water use without conservation reduced by 2 percent over the first 10 years then 

maintained at the resultant reduced rate for the remaining period. 
(5) Average day consumption with conservation is projected population times per capita water use with 2 percent conservation. 
(6) Reduction of average day consumption is average day consumption without conservation minus average day consumption with conservation. 
(7) Calculated from average residential consumption without conservation. 
(8) Calculated from average day residential consumption with 2 percent conservation using 20.7 percent DSL in 2022, 17 percent DSL in 2023, 

14 percent DSL in 2024, and 10 percent DSL in all years from 2025 to 2043. 
(9) Reduction of average day production is average day production without conservation minus average day production with 10 percent DSL and 

2 percent conservation. 
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As shown in Table 4-3, in the year 2032 this water use efficiency schedule accounts for a 
savings of 17,626 gpd.  At the end of the 20-year planning period, in 2043, this schedule 
accounts for a savings of 22,641 gpd.  If both water use efficiency goals are achieved, the 
net water savings over the 20-year planning period will be about 132 million gallons 
total.  
 
EVALUATION OF WATER RECLAMATION OPPORTUNITIES 
 
The Revised Code of Washington (RCW) requires public water systems serving 1,000 or 
more connections to evaluate opportunities for reclaimed water when completing water 
system plans. 
 
While the Town of Cathlamet serves slightly over 1,000 connections when including the 
Puget Island Water System, managed by Wahkiakum County PUD, the water available 
for reuse would come solely from the Town of Cathlamet since they have a wastewater 
treatment facility and the Puget Island Water System is served by individual septic 
systems.  
 
Based on the 2021 estimated average number of people per household, by the end of the 
20-year planning period, the Town of Cathlamet is projected to serve just over 1,000 
connections.  Once the town exceeds 1,000 connections, they will be required to evaluate 
opportunities for reclaimed water.  The evaluation includes five elements: 
 

1. Washington State requirements 
 

2. Identification of potential reclaimed water users 
 
3. Estimates of potable water savings if reclaimed water were available 
 
4. Financial feasibility of implementing reclaimed water projects 
 
5. Recommendations for implementing a reclaimed water program 

 
WATER RECLAMATION AND REUSE REQUIREMENTS IN WASHINGTON 
STATE 
 
“Reclaimed water” is defined in RCW 90.46.010 as “water derived in any part from 
wastewater with a domestic wastewater component that has been adequately and reliably 
treated, so that it can be used for beneficial purposes. Reclaimed water is not considered a 
wastewater.” 
 
In the State of Washington, any type of direct beneficial reuse of municipal wastewater is 
defined as water reuse or reclamation.  The Departments of Health and Ecology have 
issued Water Reuse and Reclamation Standards jointly.  This discussion is based on the 
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current standards dated September 1997, which are adopted by reference in RCW 
Chapter 90.46, Reclaimed Water Use. 
 
Washington State reuse standards are based on similar standards used throughout the 
United States.  Washington’s reuse standards for municipal wastewater can be grouped 
into four categories: 
 

• Treatment Standards 
• Permitted Uses of Reclaimed Water 
• Use Area Requirements 
• Operational and Reliability Requirements 

 
Washington’s reuse treatment standards call for continuous compliance, meaning that the 
treatment standard must be met on a constant basis or the treated water cannot be used as 
reclaimed water. 
 
Treatment Standards 
 
The State of Washington’s standards for municipal wastewater reuse have four 
classifications based on the type of treatment provided.  The classifications are 
summarized below in Table 4-4. 

 
TABLE 4-4 

 
State of Washington Reclaimed Water Treatment Standards 

 
Reuse 
Class  

Continuously 
Oxidized(1) 

Continuously 
Coagulated(2) 

Continuously 
Filtered(3) 

Disinfection (Total Coliform Density)(4) 
7-Day Median Value Single Sample 

A Yes Yes Yes <2.2/100ml 23/100ml 
B Yes No No <2.2/100m1 23/100ml 
C Yes No No <23/100ml 240/100ml 
D Yes No No <240/100ml no standard 

(1) Oxidized wastewater is defined as wastewater in which organic matter has been stabilized such that 
the biochemical oxygen demand (BOD) does not exceed 30 mg/L and the total suspended solids 
(TSS) do not exceed 30 mg/L (monthly average basis), is non-putrescible (does not have a foul 
smell) and contains dissolved oxygen. 

(2) Coagulated wastewater is defined as an oxidized wastewater in which colloidal and finely divided 
suspended matter have been destabilized and agglomerated prior to filtration by the addition of 
chemicals or an equally effective method. 

(3) Filtered wastewater is defined as an oxidized, coagulated wastewater that has been passed through 
natural undisturbed soils or filter media, such as sand or anthracite, so that the turbidity as 
determined by an approved laboratory method does not exceed an average operating turbidity of 
2 nephelometric turbidity units (NTU), determined monthly, and does not exceed 5 NTU at any 
time. 

(4) Disinfection is a process which destroys pathogenic organisms by physical, chemical or biological 
means.  The disinfection standards use coliform density as the measure of pathogen destruction.  
DOH recommends that a chlorine residual of 0.5 mg/L be maintained during conveyance from the 
reclamation plant to the use area to avoid biological growth in the pipeline and sprinkler heads. 
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Permitted Uses of Reclaimed Municipal Wastewater 
 
Allowable water reuse methods within the State of Washington are presented in 
Table 4-5.  Most of the allowable reuse methods provide limited opportunity for reuse 
due to the relatively small quantities and seasonal nature of the reuse demand.  Two reuse 
methods that offer the potential for 100 percent reuse on a year-round basis are 
groundwater recharge and streamflow augmentation.  A more detailed discussion of 
groundwater recharge and streamflow augmentation is provided after Table 4-5. 
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TABLE 4-5 
 

Allowable Uses of Reclaimed Water 
 

Use 
Class of Reclaimed Water Allowed 

Class A Class B Class C Class D 
Irrigation of Non-Food Crops 
Trees and fodder, fiber, and seed crops YES YES YES YES 
Sod, ornamental plants for commercial use, pasture to which milking cows or goats have 
access YES YES YES NO 

Irrigation of Food Crops 
Spray Irrigation:     
All food crops YES NO NO NO 
Food crops which undergo physical or chemical processing sufficient to destroy all 
pathogenic agents YES YES YES YES 

Surface Irrigation:     
Food crops where there is no reclaimed water contact with edible portion of crop YES YES NO NO 
Root crops YES NO NO NO 
Orchards and vineyards YES YES YES YES 
Food crops which undergo physical or chemical processing sufficient to destroy all 
pathogenic agents YES YES YES YES 

Landscape Irrigation 
Restricted access areas (e.g., cemeteries, freeway landscaping) YES YES YES NO 
Open access areas (e.g., golf courses, parks, playgrounds, etc.) YES NO NO NO 
Impoundments 
Landscape impoundments YES YES YES NO 
Restricted recreational impoundments YES YES NO NO 
Non-restricted recreational impoundments YES NO NO NO 
Fish Hatchery Basins YES YES NO NO 
Decorative Fountains YES NO NO NO 
Flushing of Sanitary Sewers YES YES YES YES 
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TABLE 4-5 – (continued) 

 
Allowable Uses of Reclaimed Water 

 

Use 
Class of Reclaimed Water Allowed 

Class A Class B Class C Class D 
Street Cleaning 
Street sweeping, brush dampening YES YES YES NO 
Street washing, spray YES NO NO NO 
Washing of Corporation Yards, Lots, and Sidewalks YES YES NO NO 
Dust Control (Dampening Unpaved Roads, Other Surfaces) YES YES YES NO 
Dampening of Soil for Compaction (Construction, Landfills, etc) YES YES YES NO 
Water Jetting for Consolidation of Backfill Around Pipelines 
Pipelines for reclaimed water, sewage, storm drainage, gas, electrical YES YES YES NO 
Fire Fighting and Protection 
Dumping from aircraft YES YES YES NO 
Hydrants or sprinkler systems in buildings YES NO NO NO 
Toilet and Urinal Flushing YES NO NO NO 
Ship Ballast YES YES YES NO 
Washing Aggregate and Making Concrete YES YES YES NO 
Industrial Boiler Feed YES YES YES NO 
Industrial Cooling 
Aerosols or other mist not created YES YES YES NO 
Aerosols or other mist created (e.g., cooling towers, spraying) YES NO NO NO 
Industrial Process 
With exposure of workers YES NO NO NO 
Without exposure of workers YES YES YES NO 
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Groundwater Recharge 
 
Groundwater recharge with reclaimed water is permitted under the water reuse standards.  
Three categories of groundwater recharge are covered in the water reuse standards: 
 

1. Direct injection to a drinking water aquifer;  
 

2. Direct injection to a non-drinking water aquifer; and 
 
3. Surface percolation. 

 
Direct Injection to a Drinking Water Aquifer 
 
Direct injection of reclaimed water to a drinking water aquifer must meet the water 
quality standards for primary contaminants (except nitrate), secondary contaminants, 
radionuclides and carcinogens contained in Table 1 of WAC 173-200, as well as 
maximum contaminant levels (MCLs) contained in the State Drinking Water Standards, 
WAC 246-290. 
 
Additionally, for direct injection to a drinking water aquifer, preinjection treatment must 
include the following: 
 

1. Turbidity < 0.1 NTU (average) and < 0.5 NTU (maximum) 
 
2. Total organic carbon levels < 1.0 mg/L 
 
3. Total nitrogen < 10 mg/L as N  
 
4. Any other constituent limits deemed appropriate by DOH or Ecology 

 
Direct Injection to a Non-Drinking Water Aquifer 
 
Direct injection of reclaimed water to a non-drinking water aquifer must meet Class A 
reclaimed water treatment standards as well as the following additional criteria: 
 

1. BOD5 < 5 mg/L 
 

2. TSS < 5 mg/L 
 
3. Any additional criteria deemed necessary by DOH or Ecology 
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Surface Percolation 
 
Groundwater recharge using surface percolation requires at least Class A reclaimed water 
unless a lesser level is allowed under a pilot project status by DOH and Ecology.  In 
addition to secondary treatment to provide oxidized wastewater, the process must include 
a “step to reduce nitrogen prior to final discharge to groundwater.” 
 
Streamflow Augmentation 
 
For small streams where fish habitat has been degraded due to low instream flows, 
streamflow augmentation is an option allowed under the water reuse regulations and 
standards.  This reuse method requires an NPDES permit and adherence to the Surface 
Water Quality Standards (WAC 173-201A).  However, the key difference between 
streamflow augmentation and surface water disposal is that a determination of beneficial 
use has been established based on a need to increase flows to the stream.  To make this 
determination requires concurrence from the Washington State Department of Fish and 
Wildlife that the need exists for additional instream flows. 
 
The Town of Cathlamet has a couple small creeks; Abe Creek, and Cougar Creek, and 
one major river; the Elochoman River within or adjacent to its Urban Growth Area 
(UGA).  The creeks feed directly into the Columbia River over a precipice that is not 
passable by fish.  The Elochoman River also flows directly into the Columbia River and 
is the sole source water for the Town.  The Town of Cathlamet wastewater treatment 
plant (WWTP) effluent flows through an outfall into the Columbia River.  
 
Other Uses 
 
The water reuse standards allow for other uses that are not discussed in detail in this 
Chapter.  However, the general basis for the reuse criteria is that when unlimited public 
access to the reclaimed water is involved (as is the case for the reuse scenarios that might 
apply for the Town of Cathlamet) the criteria will require Class A reclaimed water.  
Essentially, for a water reclamation project to have the flexibility to allow for relatively 
unrestricted use, the reclaimed water should meet the Class A reuse standard. 
 
Use Area Requirements 
 
The water reuse standards establish criteria for siting and identifying water reclamation 
projects and their facilities.  Water reclamation storage facilities, valves, and piping must 
be clearly color-coded and labeled and no cross connections between potable water and 
reclaimed waterlines are allowed.  The potable water system manager must have an 
approved cross-connection control program pursuant to WAC 246-290-490.   
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Maximum attainable separation between reclaimed waterlines and potable waterlines 
must be achieved.  A minimum horizontal separation of 10 feet is required for buried 
lines, but when crossing is necessary, a minimum 18-inch vertical separation is required 
and the potable waterline must be above the reclaimed waterline.  
 
Reclaimed water may be used to flush toilets in condominiums and apartment complexes 
as long as residents do not have access to plumbing systems for repairs or modifications. 
 
Another key requirement for a water reclamation project is setback distance.  Table 4-6 
summarizes setback requirements for water reclamation facilities.  In general, setback 
distances are minimized with higher levels of treatment and reliability.  Class A 
reclaimed water requires no buffer between irrigated areas and public use areas. 
 

TABLE 4-6 
 

Setback Distances for Reclaimed Water in the State of Washington 
 

 
Reclaimed Water Use/Facility 

Distance (Feet) 
Class A Class B Class C Class D 

Minimum Distance to Potable Water Well: 
Spray or Surface Irrigation 
Unlined Storage Pond or Impoundment 
Lined Storage Pond or Impoundment 
Pipeline 

 
50 
500 
100 
50 

 
100 
500 
100 
100 

 
100 
500 
100 
100 

 
300 

1,000 
200 
300 

Minimum Distance from Irrigation Areas to Public Areas 0 50 50 100 
 
Operational and Reliability Requirements 
 
Under the reuse standards, there are a number of operational and reliability requirements 
for a water reclamation plant.  Several key requirements are summarized below. 
 

• Minimum Class III Operator. 
 

• Critical equipment and process failures must be signaled by an alarm. 
 

• Emergency storage and disposal facilities in the event of equipment failure 
or the intermittent production of effluent that does not meet the reclaimed 
water standards.   

 
• Operating records provided to DOH as well as Department of Ecology. 

 
• No bypass of untreated or partially treated water. 

 
• Either a standby power supply or long-term disposal or storage facilities 

for untreated wastewater. 
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POTENTIAL RECLAIMED WATER USERS 
 
Inventory of Large Water System Users 
 
Table 2-11 shows that top 10 largest water users accounted for over 54 percent of 
metered consumption in 2021, with the approximately 43 percent being attributed to the 
Puget Island system.  Commercial water use within the Town of Cathlamet accounted for 
approximately 17 percent of total consumption in 2021. 
 
Parks and Recreational Areas 
 
The Town of Cathlamet has the local high school athletic fields and a golf course located 
outside the Town limits that would be considered irrigable property.  Irrigable property is 
defined as areas with managed landscapes having grass, flowers or shrubs.  To date, these 
activities are not separately metered, so it is unknown the quantity of water utilized for 
irrigation.   
 
Sewer Jetting 
 
The Town of Cathlamet wastewater collection system could utilize reclaimed water to jet 
sewer wastewater collection piping and for other operational uses at the wastewater 
treatment plant. 
 
CURRENT AND FUTURE WASTEWATER FLOWS 
 
The Town’s Wastewater Treatment Facility (WWTF) has an average annual design 
capacity of 188,000 gallons per day.  The Town’s projected influent flows to the 
Wastewater Treatment Facility (WWTF), which are presented in Table 4-7. 
 

TABLE 4-7 
 

Projected WWTF Flows for the Town of Cathlamet(1) 
 

All Flows in gpd 2027 Buildout 
Average Dry Weather Flow 127,000 349,700 
Average Annual Flow 188,000 372,400 
Maximum Month Flow 383,000 500,300 
Peak Day Flow 971,000 574,300 

(1) Town of Cathlamet Wastewater Facilities Plan Amendment, January 2008. 
 
In addition to the water quality of the reclaimed water, the diurnal and seasonal variations 
in flow will be a major consideration in the design of reuse facilities.  These issues will 
be considered further in the water reuse feasibility analysis. 
 



Gray & Osborne, Inc., Consulting Engineers 

4-22 Town of Cathlamet 
April 2023 Water System Plan  

WATER REUSE FEASIBILITY ANALYSIS 
 
Groundwater Recharge 
 
Groundwater recharge by direct injection would potentially be the most expensive reuse 
option because it would require upgrading the wastewater treatment plant to include 
Class A treatment plus reverse osmosis treatment and TOC removal.  However, 
groundwater recharge by surface percolation involves a lesser degree of treatment.   
 
The Town of Cathlamet is currently discharging treated effluent to the Columbia River.  
Because of the significant costs, technical challenges and limited benefits that might be 
derived from a reuse strategy involving groundwater recharge, direct injection is not 
considered a feasible option by the Town. 
 
Streamflow Augmentation 
 
Based on the Washington State Department of Ecology’s draft 2002/2004 Water Quality 
Assessment 303(d) list for non-pollutant impaired streams, there is a single river in the 
vicinity of Cathlamet that would benefit from streamflow augmentation.  The key with 
any streamflow augmentation project is establishing benefit to habitat.  Generally 
speaking the rivers and streams in the vicinity of Cathlamet are subject to low 
streamflows during the late summer months.   
 
Streamflow augmentation could be considered a feasible option by the Town; however, 
the amount of water that would be added and the distance it would have to be piped are 
not cost effective. 
 
Irrigation 
 
Irrigation of the Town’s athletic fields is likely the most beneficial and feasible use for 
reclaimed water in the Town.  Since all of the Town’s irrigation needs are not yet 
accounted for due to the short amount of time the athletic fields have been in existence, 
the cost and quantity of reclaimed water use for this purpose cannot yet be determined.  
 
Components of Water Reuse System 
 
If there was substantial demand for reuse within the Town of Cathlamet, the Town could 
potentially supply those users with non-potable water.  Costs to upgrade the treatment 
plant and lay ‘purple pipe’ to the areas of need would range in cost from an estimated 5 to 
10 million dollars based on similar projects. 
 
For the foreseeable future, the Town can meet its water conservation goals without 
investing in such a significant project.  Additionally, there appear to be no 
insurmountable environmental pressures for the Town to discontinue discharging treated 



 Gray & Osborne, Inc., Consulting Engineers 

Town of Cathlamet 4-23 
Water System Plan  April 2023 

effluent to the Columbia River.  Therefore, this preliminary analysis indicates that the 
costs significantly outweigh potential benefits for developing a water reuse capability. 
 
The Town may give further consideration to water reuse at a later date.  Costs for 
upgrades to the WWTF and water distribution system would be further refined in a 
detailed study.  An evaluation of financing options, which would likely include a 
combined effort of grants/loans and rate increases, would be included in this study. 
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CHAPTER 5 
 

WATERSHED CONTROL PROGRAM 
 
INTRODUCTION 
 
In Washington State, water supply systems using a surface water source must develop 
and implement a watershed control program to protect the water supply and the health of 
water system customers.  This chapter has been prepared to fulfill the watershed control 
program requirements for a filtered system, in accordance with WAC 246-290-668. 
 
WATERSHED DESCRIPTION 
 
The Elochoman River intake structure for the water treatment plant is located 
approximately 4 river miles (RM) upstream from its confluence with the Columbia River.  
Terrain within the watershed consists primarily of hilly, forested land with some flatter 
valley bottomlands.  The vegetation within the basin is predominantly forestland with 
some valley bottomlands in agricultural production.  The primary land use within the 
watershed area is forestry, comprising approximately 97 percent.  
 
The stream gage closest to the intake structure is the United States Geological Survey 
(USGS) Station 14247500, located above the confluence of the Elochoman River and 
Beaver Creek.  Mean annual flow at that gage for the 30 years of record is 375 cubic feet 
per second (cfs) and extreme high and low flows are 5,410 cfs and 15 cfs, respectively.  
Stream length from gage to drainage basin divide is approximately 19.4 miles.  The mean 
basin elevation is 1,190 feet above sea level.  Eighty-eight percent of the land within the 
basin was covered by forest as of 1984 and 2 percent is covered by lakes.  This basin data 
was provided in ‘Streamflow Statistics and Drainage-Basin Characteristics for the 
Southwestern and Eastern Regions, Washington, Volume 1’ published by the USGS in 
1985. 
 
LOCATION AND SIZE 
 
Figure 5-1 shows the location and size of the Elochoman River drainage basin and 
watershed.  The watershed is located north and slightly east of the Town of Cathlamet.  
The drainage basin consists of approximately 40,000 acres above the intake structure and 
is located in portions of three counties; the largest portion is Wahkiakum County 
followed by Cowlitz and Lewis Counties.  
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LAND USE AND OWNERSHIP 
 
The 40,000-acre drainage basin is a mix of very low density rural residential (10 to 
20 acres), medium density residential (1 to 2.5 acres), low density (2.5 to 5 acres), 
agriculture/conservation (20+ acres), forest resource use, and publicly managed lands.  
Approximately 20 percent of the lower watershed is zoned in the aforementioned 
residential and agricultural/conservation classifications, the remaining 80 percent of the 
upper watershed is forest resource and publicly managed land.  Some of the largest 
landowners include: Hawaii Ers Timberland LLC, Pacific West Timber Co. LLC, Alco 
Holdings LLC, Manulife Insurance CO, ET AL, L & C Tree Farms LLC, Weyerhaeuser 
Timber Holdings Inc., and the State of Washington.  
 
ROADS AND TRAILS 
 
State Route 407 (SR 407) bifurcates the watershed for approximately two-thirds of its 
length beginning at the mouth of the Elochoman River and follows the course of the 
river.  The State Route provides access to the treatment facility and two fish hatcheries, 
the Beaver Creek Hatchery and the Elokomin Hatchery.  Two smaller county roads 
including Schoonover Road and Beaver Creek Road provide access to a limited number 
of residences in the lower reaches of the watershed.  There are also numerous logging 
roads and foot trails throughout the drainage basin.  
 
HYDROLOGY AND GEOLOGY 
 
According to the U.S. Climate Normals, a data search from the National Centers for 
Environmental Information, the mean annual precipitation measured at Cathlamet 
between 1991 and 2020 averaged approximately 79.8 inches per year with approximately 
31 inches accumulating during winter months.   
 
The drainage basin soils are primarily very deep to deep, very well drained to well 
drained, siltstone and sandstone in the uplands surrounding the Elochoman River.  Soil 
types in the uplands and mountains include Raught-Germany and Bunker-Knappton soils.  
Soils on the marine terraces and uplands include Lytell-Astoria and Zenker-Elochoman 
soils.  In the river bottom the Grehalem-Rennie soils are typically very deep and either 
well or poorly drained.  Slopes vary from flat terrain along the river bottom to steep 
slopes of 70 percent.  The bulk of the area is in the upland category with slopes ranging 
from 30 percent to 60 percent. 
 
FLORA AND FAUNA  
 
The vegetation within the drainage basin consists primarily of woodland areas.  The 
principal trees include Douglas fir, western hemlock, and red alder.  Understory species 
include salmonberry, salal, red huckleberry, and western swordfern.   
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INVENTORY OF CONTAMINANTS 
 
Activities and land uses which are detrimental to water quality are widespread, and 
include both point and non-point contaminant sources.  The following activities and land 
uses are discussed in order of priority based upon their potential to degrade water quality 
in the Elochoman River. 
 
Logging operations should be considered the primary threat to water quality in the 
Elochoman River at the water treatment plant intake.  Effects of logging operations may 
include high turbidity levels after heavy rainfalls due to clear cutting operations and road 
building operations, as well as possible contaminations resulting from fuel and oil spills 
related to logging equipment operations.  Another potential risk to water quality in the 
river would stem from chemicals used for fire prevention and control operations by 
logging interests. 
 
Elochoman Valley Road, a county road often still referred to as SR 407, follows 
alongside the Elochoman River for approximately 6 miles before becoming a private 
forestry road.  Elochoman Valley Road is used primarily by private residents, 
recreationalists, and logging interests.  In addition, spraying of weeds and other operation 
and maintenance practices related to the upkeep of Elochoman Valley Road may also 
affect water quality and should be monitored. 
 
There are a number of agricultural operations in the Elochoman Valley upstream of the 
water treatment plant intake, which have the potential to adversely affect water quality.  
These adverse affects would most likely stem from over application or spilling of 
agricultural chemicals such as pesticides or fertilizers.  Presently, there are no dairies in 
operation upstream of the water treatment plant intake. 
 
On-site septic systems are prevalent in the Elochoman River Valley upstream of the 
water treatment plant intake.  These septic systems have the potential to affect water 
quality; however, a high failure rate would have to occur for any changes to be detectable 
at the water treatment plant, unless a system were to fail which was located very near the 
river or one of its tributaries.  As a preventative measure, the Town will coordinate with 
Wahkiakum County to maintain involvement in the permitting and inspection of new and 
existing septic systems upstream of its water treatment plant intake. 
 
Other uses of the watershed include recreational activities such as hunting, fishing, and 
hiking. 
 
WATER RIGHTS 
 
A water rights analysis for the Town of Cathlamet is presented in Chapter 3. The total 
water rights available for the system are 1.83 cfs (821 gpm) instantaneous withdrawal 
rate (Qi) and 633.8 Acre-Feet per Year (ac-ft/yr) annual withdrawal rate (Qa) of which the 
maximum withdrawal between May 1 through September 30 is limited to 308.8 (ac-ft/yr).  
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In 2001, the Town purchased an additional 0.5 cfs of water rights from the Elochoman 
River from a local farmer.  This water right is included in the above instantaneous and 
annual water right quantities.  The Town of Cathlamet has no additional water rights 
applications pending.  The Town of Cathlamet Water Rights Certificates and Permits are 
included in Appendix B. 
 
WATER QUALITY RISK ASSESSMENT 
 
A detailed analysis of the Town’s source water quality can be found in Chapter 3 of this 
document. The Washington State DOH has rated the Town’s drinking water source as 
high susceptibility for contamination. 
 
WATERSHED CONTROL PROGRAM 
 
The Town of Cathlamet will continue to execute and update its Watershed Control 
Program.  Since the program is predominantly an education/awareness program, 
assessment will be based upon data collection and water quality monitoring.  Data 
collection will include the listing of potential contaminant sources such as the fish 
hatcheries and a summary of their fish rearing processes, a list of all logging companies 
and their planned activities and chemical usage, a list of agricultural operations and their 
chemical uses and activities, and a list of the largest property owners in the basin and 
their land uses. 
 
Water quality monitoring will be conducted as required by the DOH at the intake 
structure.  This monitoring includes coliform monitoring and other testing of the source 
water.  As there is no dam or other water impoundment present on the Elochoman River 
that controls its flow, contaminants reaching the river upstream of the water treatment 
plant intake will flow to the intake unimpeded.  Thus, any spill reports or observed 
changes in raw water quality will be followed up immediately. 
 
The Town will contact the individual companies that own timber rights in the watershed 
and the surrounding lands to determine the practices they follow in using the watershed.  
The Town will obtain any forest practice applications the respective timber owners have 
in the area.  The Town will pursue agreements with these timber owners for notification 
of spraying/fertilizing operations within the watershed. Additionally, the water treatment 
plant should be contacted if contamination problems arise as a result of transportation 
aspects of the logging and agricultural interests in the valley.   
 
WATERSHED CONTROL ACTIONS 
 
Appropriate contingency planning for continued operation of the water system in the 
event of contamination to the Elochoman River is the key to successful emergency 
operation.  Prevention of further raw water contamination will require shut down of the 
Elochoman River intake and the water treatment plant to allow time to assess 
contamination.  During that time, reservoir levels will need to be closely monitored and 
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emergency conservation measures put into effect to conserve a short-term supply of 
potable water. 
 
The following is a list of actions the Town will consider implementing to ensure the 
future protection of the Elochoman watershed. 
 
INCREASE KNOWLEDGE OF WATERSHED ACTIVITIES 
 
The Town will keep up to date on who owns land on or within the perimeter of the 
watershed.  Each time the land ownership is changed on the perimeter of the watershed, 
the Town will attempt to notify the landowner of the possible impacts they may have on 
the watershed.  The Town will also notify the County that the Town is interested in any 
planning activities or building permits that are occurring within the watershed boundary. 
 
The Town will attempt to contact the owners of property in the watershed to determine 
any activities that are occurring.  A list of property owners and their respective acreages 
should be kept and maintained by Town staff. 
 
SECURE ACCESS TO DRAINAGE BASIN 
 
Access to the Town’s treatment facility is secured and locked at the entrance.  It is not 
possible to secure the access to the entire watershed due to its size and private ownership.  
The Town will post signs along roads in the watershed indicating the surrounding area 
provides the water supply to the Town of Cathlamet and Puget Island and that activities 
within the watershed contribute to the Town’s overall water quality.  
 
WILDLIFE PROGRAM 
 
Beaver activity has been identified within the watershed.  When the beavers are identified 
within the watershed, the Town works with Wahkiakum County to trap and remove 
beavers from the watershed area. 
 
MONITOR DRAINAGE BASIN 
 
A member of the Town staff travels to the treatment plant daily.  Town staff patrol the 
watershed perimeter and access roads as frequently as time permits.  The Town will 
continue to monitor the watershed.  All Town staff that are responsible for monitoring 
activities in the watershed should be knowledgeable about the watershed boundaries, 
access, and the potential impacts that various activities can have on the watershed.  Most 
of the forestland is behind locked gates, which effectively limit activity to logging and 
forest management.  
 



Gray & Osborne, Inc., Consulting Engineers 

5-6 Town of Cathlamet  
April 2023  Water System Plan  

EROSION PREVENTION 
 
Any entities who perform logging or road building within or near the watershed area 
should use Best Management Practices (BMPs) when performing these activities.  The 
Town will seek assistance to reseed or replant any area within the watershed, which are 
damaged by forest fires.  The Washington State Forest Practices Act is the governing 
regulation which has the most effect on the Town’s watersheds.  This Act exerts control 
over the timber harvesting and road building activities with respect to riparian buffers and 
overall water quality.  The Town will review Forest Practices Applications submitted to 
the Washington State Department of Natural Resources (DNR) for projects in the 
watershed.  If the landowner is not aware of the use of these watersheds as the drinking 
water source for the Town, they will be informed by letter of this fact as well as any other 
specific concerns that the Town may have regarding a particular project.  The landowner 
will be provided key telephone numbers to contact Town personnel in case of an 
emergency.  For a copy of the Forest Practices Act Frequently Asked Questions see 
Appendix M. 
 
EMERGENCY RESPONSE 
 
In the event of a fire or any life-threatening situations, 911 should always called first.  If 
an emergency concerning the watershed should occur, such as a spill or illegal activity 
within the watershed, the following individuals or agencies should be contacted 
immediately.  
 
Wahkiakum County Sheriff Dispatch ........................................................... (360) 795-3242  
 
Town of Cathlamet Fire Department ...............................................................................911 
 
Washington State Department of Health  

Division of Drinking Water (SW Office) .........................................(360) 236-3030 
24 Hour Drinking Water Emergency Hotline ...................................(877) 481-4901 

 (800) 525-2536 
  
Water Quality Superintendent.......................................................................(360) 795-6041 

(360) 751-4672 
Superintendent Emergency Hotline ..................................................(360) 795-8032 
Town Hall .........................................................................................(360) 795-3203 
Water Treatment Plant………. ......................................................... (360) 795-3650  

 
Department of Natural Resources 

Report a Forest Fire Hotline .............................................................(800) 562-6010 
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CHAPTER 6 
 

OPERATION AND MAINTENANCE PROGRAM 
 
INTRODUCTION 
 
The objective of this Chapter is to provide an evaluation of the Town of Cathlamet’s 
Operation and Maintenance (O&M) Program and its ability to assure satisfactory 
management of the water system operations in accordance with WAC 246-290.  The 
Town’s specific component related documentation is maintained by the Town for use by 
operations personnel.   
 
The O&M Program includes the following elements: 
 

• Water System Management and Personnel 
• System Operation and Control 
• Inventory of Repair Materials 
• Emergency Response Program 
• Cross-Connection Control Program 
• Customer Complaint Response Program 
• Recordkeeping and Reporting 
• Sanitary Survey Findings 
• Operations Program Summary 

 
WATER SYSTEM MANAGEMENT AND PERSONNEL 
 
The Town of Cathlamet is governed by a mayor and five-member Town Council. The 
Town of Cathlamet’s Water System is publicly owned and maintained by the Town.  
Water system staff include a Public Works Superintendent and three utility maintenance 
workers.  The Town’s water system personnel and classification are described below. 
 
OPERATOR CERTIFICATION 
 
State law requires Group A public water systems to retain operators certified as 
competent to operate and manage the system.  WAC 246-292 describes the requirements 
for cities and for operators.  Both the Town’s distribution system and Water Treatment 
Plant are separately classified and must have operators that meet the designated 
certification classes.  
 
According to WAC 246-290-040, the distribution system is classified based on the 
population the water system serves. Given that the Town serves a population between 
251 and 1,501, the system is designated as a Class 1 Water System.  WAC 246-292-050 
requires that water systems have at least one certified Water Distribution Manager 
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(WDM) and that the WDM at least be certified to the distribution system classification 
level of the system, if not higher.  The Town has two operators with suitable WDM 
certification. A water treatment plant is classified based on a point rating system 
described in WAC 246-290-040. DOH has determined that the Town of Cathlamet’s 
Water Treatment Plant requires a Class 3 designation.  The Town now has a water 
treatment plant operator (WTPO) with Level 3 certification.  Additional WDM and 
WTPO certifications for the Town’s water system personnel are listed below in 
Table 6-1. 
 
The Town of Cathlamet’s Cross-Connection Control Program (Appendix E) also requires 
the Town to have a certified Cross-Connection Control Specialist (CCS) and Backflow 
Assembly Tester (BAT).  The BAT must inspect, test, and monitor the Town’s backflow 
prevention assemblies in accordance with WAC 246-290-490.  The Town currently does 
not have a certified CCS nor anyone with BAT certification.  The Town’s current CCS 
recently retired but will still be on-call until a new CCS is certified.  Additionally, 
customers may have their device tested by an approved third-party BAT.  Certifications 
for water system personnel are listed in Table 6-1. 
 

TABLE 6-1 
 

Town of Cathlamet Water System Personnel Certifications 
 

Staff Position Certification(s) 
David McNally Public Works Superintendent WTPO 2, WDM 2, WWTPO 1 

Jay Watson Utility Maintenance Worker III WTPO 3, WDM 2, WWTPO 4 
James Smith Utility Maintenance Worker I In training 
Troy Gorley Utility Maintenance Worker I In training 

 
PROFESSIONAL GROWTH REQUIREMENTS 
 
To promote and maintain expertise for the various grades of operator certification, 
Washington State requires that all certified operators meet professional growth 
requirements by completing no less than three Continuing Education Units (CEUs) 
within each 3-year period.  Programs sponsored by both the Washington Environmental 
Training Resource Center (WETRC) and the American Water Works Association 
(AWWA) Pacific Northwest Subsection are the most popular sources of CEUs for 
certified operators in Washington State.  The professional growth requirement may also 
be met by certification advancement through examination or certification in a different 
classification. 
 
The Public Works Superintendent maintains the status of staff CEUs.  Resources to 
obtain training are provided by the Town as necessary to maintain these credits. 
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SYSTEM OPERATION AND CONTROL 
 
The Town of Cathlamet staff is responsible for the daily operations of its water treatment 
plant, storage facilities, and distribution system.  The system has a total of five pressure 
zones.  The water level in the Greenwood Reservoir is maintained by the pumps at the 
Water Treatment Plant.  A float switch in the Greenwood Reservoir signals the pumps 
when there is a water demand.  Currently, the reservoir has a 4-foot cycle between the 
pump on and pump off cycle.   
 
The Town’s raw water intake is located adjacent to the Town’s water treatment plant.  
The intake consists of a 90-foot-long, 10-inch-diameter polyethylene pipe with concrete 
anchors located at 20-feet on center.  The intake pipe is perforated with 1/4-inch-diameter 
holes evenly spaced to provide 40 holes per linear foot of pipe.  The pipe is installed in a 
gravel trench in the Elochoman River approximately 5 feet below the riverbed.  The 
intake pipe terminates in a manhole on either side of the river. Water from the intake pipe 
flows by gravity into the raw water pump station manhole.  Two 350-gpm vertical turbine 
pumps convey water from this manhole into the Water Treatment Plant.  A slide gate 
isolates the raw water manhole from the intake pipe.  
 
A secondary surface water intake was constructed next to the infiltration pipe to allow the 
plant to draw in raw water from the Elochoman’s surface when the infiltration pipe 
capacity is restricted by sediment or when water levels get low. 
 
The Town currently has two water storage reservoirs with a total capacity of 
1,030,000 gallons.  The Greenwood Reservoir has a capacity of 500,000 gallons, while 
the Kent’s Bridge Reservoir has a capacity of 530,000 gallons.  All water from the Water 
Treatment Plant is pumped to the Greenwood Reservoir.  From the Greenwood 
Reservoir, a portion of the water is pumped to the Kent’s Bridge Reservoir by the 
Greenwood Pump Station.  The Greenwood Pump Station is controlled by the level in the 
Kent’s Bridge Reservoir. 
 
Most of the distribution system is gravity fed and requires no active operation aside from 
setting PRVs.  A majority of the downtown area is serviced by looped mains.  The 
isolation of one main in this area will not have a major impact on regular service.  Water 
mains to the outlying areas are not looped and closing lines in these areas effectively 
shuts down service for the term of the line closure.  Closure of some of the looped lines 
within the system will also affect system pressures during high flow events.   
 
IDENTIFICATION OF MAJOR SYSTEM COMPONENTS 
 
The locations of the major water system components are shown in Figure 1-2.  The major 
components of the Town’s water system include a treatment plant and raw water intake 
structure, two reservoirs, a booster pump station, five PRV Stations, and the water 
distribution system.   
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Raw Water Intake 
 
The intake is located under the Elochoman River adjacent to the water treatment plant.  
However, it is still susceptible to flood related damage.  Such damage could include 
clogging or complete loss of the intake pipe.  The Town has mitigated the effects of flood 
damage by burying the intake structure approximately 5 feet below the riverbed’s bottom. 
However, the intake must be flushed regularly with air to function properly.  The addition 
of a secondary intake helps mitigate clogging and low water level problems. 
 
Treatment Plant 
 
The Water Treatment Plant site may be subject to any number of threats including 
flooding, water quality constraints, vandalism, power outages, and mechanical failures.  
Potential problems, which may be caused by flooding can include contamination of the 
clearwell due to the inflow of flood waters, damage to electrical components, and damage 
to any other components which are near the ground.  Water quality changes in the river, 
such as high turbidity, significant pH changes, or chemical contamination, could be 
beyond the capability of the plant.  Most of the treatment plant components are inside the 
treatment plant building and all outside doors should always be locked when personnel 
are not present.  Power outages cannot be prevented, fortunately they do not occur often.  
The Town of Cathlamet is currently working on a project to install a permanent 
emergency generator at the Water Treatment Plant.  The generator installation is expected 
to be completed in late 2023.  This generator will give the Town the ability to continue 
operations at the treatment plant in a power outage situation without having to manually 
hook up a rented generator. 
 
Reservoirs 
 
Vulnerability concerns for a reservoir includes the potential damage to the structure and 
contamination of its contents.  The storage reservoirs were constructed to reduce the 
potential for vandalism by being completely sealed with locked hatches.  Vandalism 
cannot be completely prevented but can be deterred.  To deter such acts, all locks and 
other protection equipment are inspected during every site visit and will be repaired or 
replaced when needed.  Vent screens should be checked twice a year and repaired as 
needed to prevent birds or others wildlife from entering the reservoir.  The reservoirs may 
still be susceptible to natural and man-made disasters such as earthquakes or vandalism.   
 
Booster Pump Station 
 
The Town’s booster pump station (Greenwood BPS) is the sole source of supply for its 
customers in Zones 2, 3, and 4.  Potential threats to the well-being of the booster pump 
station include: mechanical failures, vandalism, power outages, loss of reservoir, as well 
as other accidental situations.  The booster pump station was constructed with multiple 
pump redundancy to minimize problems with mechanical failures.  The station was 
designed to be well protected against vandalism inside the pump house.  The station is 
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equipped with electrical pigtails and a manual transfer switch for the connection of an 
external generator during power outages.  Loss of the Greenwood Reservoir would 
require pumping directly from the water treatment plant to the booster pump station.  
While this is certainly not an ideal condition, it is possible under an emergency situation.  
The system operated this way for about 6 weeks while the Greenwood Reservoir was 
being repainted mid-May through June 2007. 
 
Pressure Reducing Valve Stations  
 
The Town currently has five pressure reducing stations, which serve the five pressure 
zones.  These PRV stations include the Greenwood Reservoir PRV, Eagle Point PRV, 
Columbia Street PRV, Puget Island PRV, and Cochran Drive PRV.  Pressure reducing 
valves regulate the pressure in a certain zone as to not put unnecessary strain on the 
pipes.  
 
Distribution 
 
Distribution system vulnerability could arise from breaks in the piping network, causing 
an extensive loss of water, and thereby depleting storage in addition to potentially 
causing flooding, loss of service, and contamination of the water.  All systems are 
expected to have some breaks, however, to reduce the number of breaks, construction 
standards regarding pipe bedding and materials should be followed.  Properly marked and 
operating isolation valving will help reduce problems associated with distribution breaks.  
The Town will implement a valve exercising program with copies of up-to-date maps 
available at the treatment plant and in all maintenance vehicles showing the entire 
distribution system with all the isolation valves clearly marked. 
 
WATER QUALITY MONITORING 
 
The Town receives an annual statement from DOH that indicates what water quality tests 
are required and when they are required.  The monitoring requirements for 2022 are 
provided in Appendix I.  An analysis of the Town’s most current water quality test results 
is included in Chapter 3.  The Town is also required to publish a Consumer Confidence 
Report (CCR) every year to provide customers with water quality data and explanations 
on any deficiencies the water system may have.  A copy of the most recent CCR can be 
found in Appendix G. 
 
Water quality monitoring is conducted by the Public Works Department.  The Public 
Works Superintendent is responsible for scheduling and collecting samples based upon 
DOH requirements.  Town personnel using a HACH DR2 conduct chlorine sampling 
within the distribution system.  The sampling procedure is in accordance with the 
manufacturer recommendations.  The Town is required to test for a chlorine residual 
within the distribution system.  The Town must have a detectable amount of chlorine in at 
least 95 percent of the samples taken each month. 
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Bacteriological samples are required to be taken in accordance with the Coliform 
Monitoring Plan in Appendix I.  Samples are delivered by Town personnel to the 
Wahkiakum County Health Department office in Cathlamet for testing.  Sample bottles 
are picked up at the Health Department as needed.  The County sends the results directly 
to the Town and DOH.  The Town stores a copy in the water quality file located at Town 
Hall. 
 
For other chemical testing the Town uses ALS Environmental Lab in Kelso, Washington.  
Bottles for testing are usually requested by the Town 2 to 3 days in advance and are 
delivered by mail to the Town.  Samples are sent back to the lab via the mail.  The Town 
stores the results in the water quality file located at Town Hall. 
 
PREVENTIVE MAINTENANCE 
 
The most cost-effective method for maintaining a water system is to provide a planned 
preventive maintenance program.  A planned preventive maintenance program can 
provide the optimum level of maintenance activities for the least total maintenance cost.  
Typical tasks that are performed on a daily, monthly, or yearly basis are listed below in 
Table 6-2. 
 

TABLE 6-2 
 

Preventive Maintenance Tasks 
 
Frequency Tasks 
Daily • Respond to customer inquiries. 

• On-call 24 hours per day. 
• Respond to service requests. 
• Monitor chlorine and fluoride residuals and turbidity. 
• Monitor for leaks in the system. 
• Visit treatment plant and record meter readings and river stage 

level and ensure proper operation of treatment equipment. 
• Monitor water level in the reservoirs 

Monthly • Collect routine coliform samples. 
• Inspect reservoir hatches, vents, and screens. 

Yearly • Inspect all Town-owned backflow prevention devices. 
• Flush distribution system and repair leaks. 
• Inspect watershed protection area for contaminant sources. 
• Inspect and exercise hydrants and valves. 

As Needed • Clean reservoirs (every 5 years or as needed).  
• Recoat reservoirs 
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Treatment Plant/Raw Water Intake 
 
The treatment plant is managed by a certified operator.  Daily operations include 
monitoring reservoir levels, monitoring operation of the raw water intake, taking daily 
water quality samples as required, and recording this information on water treatment 
plant monthly reports.  Further daily tasks include checking chemical feed systems, 
adjusting chemical feed rates as needed, monitoring backwash cycles and general plant 
cleaning and upkeep.  Depending on the time of year the raw water intake is flushed 
every 1 to 5 days. 
 
Reservoirs 
 
Improperly maintained reservoirs can cause contamination in public water systems.  This 
is a result of contaminants entering the reservoir through cracks or openings at the vent, 
overflow or drain screens.  Deteriorating hatch covers and vandalism can also 
compromise reservoir water quality.  Poorly designed and maintained reservoirs can 
hamper the emergency operation of a water system.  Written documentation of reservoir 
maintenance should be completed with each inspection and repair, and a copy of the 
report retained on file.   
 
Each of the storage reservoir sites is visited monthly.  Site visits check water levels and 
inspect the site for damage or vandalism.  Inspection includes checking fencing, locks, 
and hatches for evidence of intrusion.  Storage reservoirs shall be drained, cleaned, and 
inspected every 5 years.  Painting and other maintenance shall be scheduled on an as 
needed basis, based upon observed conditions. 
 
Booster Pump Stations 
 
The Town booster pump station is visited daily and checked for vandalism and pump run 
status.  Pump run times should be recorded along with reservoir elevations.  
Abnormalities in pump sounds or operation are to be noted and repaired as needed.  The 
pump start and stop features, along with alternating pump controls, shall be tested on a 
monthly basis. 
 
Distribution System and Valve Maintenance 
 
Good preventive maintenance dictates that all valves be exercised regularly.  An 
important aspect of distribution system valve maintenance and record keeping is to 
ensure that distribution valves are completely open.  A partially closed valve can reduce 
peak day operation and fire flow. To maintain PRV stations, the Town exercises its 
valves, inspects the PRV settings, and clean them out as needed to keep the stations 
running efficiently and to prevent failure. 
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The distribution lines are predominantly along existing roadways.  Therefore, any visible 
leaks or exposures should be noticed by the public and reported to the responsible 
authority.  Several thousand feet of water main has been constructed along gravel logging 
roads.  The Town can watch for leaks in this section of line when traveling to inspect the 
Kent’s Bridge Reservoir.  Faulty pipe should be repaired as time permits depending on 
the severity of the problem. 
 
The Town will conduct a valve exercising program for all system valves 6 inches or 
greater on an annual basis.  The Town will exercise all valves annually. 
 
Hydrant Maintenance 
 
Hydrants should be inspected regularly and repaired if necessary.  It is important to 
maintain good records of hydrant maintenance.  The Cathlamet Fire Department does the 
Town’s hydrant flushing and testing.  A waterline flushing program will be conducted 
semiannually by the Town on dead-end lines as well as on an as needed basis per 
customer concerns.  The following recommended procedure for testing fire hydrants has 
been adapted from the American Water Works Association (AWWA) (1989). 
 

• Check appearance of hydrants for visible damage or leaks.  Check for 
residue stains on the hydrant. 

• Remove an outlet nozzle cap and sound for leakage. 
• Check for presence of water or ice in the hydrant body with a plumb bob. 
• Replace the outlet nozzle cap.  Open the hydrant a few turns and allow air 

to vent.  Tighten cap. 
• Open the hydrant fully. 
• Check for leakage at flanges and around outlet nozzles, packing, and seals. 
• Partially close the hydrant so the drains open and water flows through 

under pressure for about 10 seconds, flushing the drain outlets. 
• Close the hydrant completely. 
• Remove an outlet nozzle cap and attach a fire hose or some other 

deflector. 
• Open the hydrant and flush. 
• Close the hydrant and check for operation of the drain valve. 
• Check the main valve for leakage. 
• Remove all outlet nozzle caps, clean and lubricate threads. 
• Check chains and cable for free action. 
• Replace caps and tighten. 
• Check lubrication of operating nut threads. 
• Locate and exercise auxiliary valve.  Leave open. 
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Distribution System Flushing 
 
Distribution system flushing will be conducted on a regular basis to help reduce stagnant 
water in the distribution system that could contribute to water quality problems.  This 
task will be combined with the hydrant maintenance. 
 
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 and commercial accounts.  The importance of accurate 
source meter readings cannot be overestimated.  Without accurate source meter readings, 
the Town cannot determine lost and unaccounted-for water volumes or accurately bill its 
customers.   
 
The life expectancy of service meters is approximately 20 years.  The Town is currently 
in the process of installing AMI capable ultrasonic water meters as the existing meters 
begin to fail.  Once enough new meters have been installed the Town will install the AMI 
collector infrastructure to automatically collect meter data.  Currently the new ultrasonic 
meters must be ready manually until the full system is up and running.  As of 2022, the 
Town has no meter testing equipment and as such, continually maintains a stock of new 
meters to replace meters determined to be faulty.   
 
INVENTORY OF REPAIR MATERIALS 
 
The Town maintains repair supplies including the appurtenances needed to make 
emergency repairs.  At a minimum the materials on hand include the materials necessary 
to repair leaks for every size and type of pipe in the distribution system.  Additional 
repair materials can be purchased in the closest cities of Longview and 
Vancouver/Portland if necessary. 
 
EMERGENCY RESPONSE PROGRAM 
 
Water utilities have the responsibility to provide an adequate and reliable quantity and 
quality of water at all times.  To meet this requirement, utilities must reduce or eliminate 
the effects of natural disasters, accidents, and intentional acts.  Although it is not possible 
to anticipate all potential disasters affecting the Town’s water system, procedures are 
formulated to manage and remedy common emergencies.  
 
WATER SYSTEM PERSONNEL EMERGENCY CALL LIST 
 
Table 6-3 provides phone numbers for emergency contacts including response agencies, 
governments, and material suppliers.  
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TABLE 6-3 
 

Water System Emergency Phone List 
 

Agency/Group/Business Contact Phone Number 
Fire/Police Emergency -- 911 
Town of Cathlamet Fire Department Vernon Barton (360) 795-8065 
Wahkiakum County Sheriff Mark C. Howie (360) 795-3242 

Washington State Patrol Kelso Detachment 
Naselle Detachment 

(360) 578-4147 
(360) 596-4000 

Water System Equipment and Supplies H.D. Fowler Company (360) 574-9377  
Wahkiakum County Health Division Coliform Testing (360) 795-6207  

ALS Environmental Laboratory Inorganic chemical testing 
(VOC/SOC testing) (360) 577-7222 

Washington State Testing Laboratory Inorganic chemical testing (206) 418-5400 
Washington State 
Department of Health SW Regional Office (360) 236-3030 

Washington State  
Department of Health After-Hours Emergency (877) 481-4901 

Washington State Department of 
Ecology Spill Response (360) 407-7455 

Washington State Emergency 
Management 

Oil and Hazardous Materials 
Spills (800) 258-5990 

State Wide One-Call Utility Locates (800) 424-5555 
Town of Cathlamet Water Operations  
 
     Superintendent  
     Maintenance  
     Maintenance  
     Maintenance 

Public Works  
Water Plant 
David McNally 
Jay Watson  
David Florek 
Troy Gorley 

(360) 795-3203 
(360) 795-3650  
(360) 751-0257 
(360) 751-4676 
(360) 849-9759 
(360) 849-9484 

Wahkiakum County PUD Dan Kay (360) 795-3266  
Washington State Department of 
Transportation 

Bridges and Structures 
Office (360) 705-7200 

Gray & Osborne, Inc. 
Olympia Office 
Seattle Office 
Vancouver Office 

(360) 292-7481 
(206) 284-0860 
(360) 571-3350 

 
EMERGENCY PROCEDURES 
 
Contamination of Water Supply  
 
Bacterial contamination of the water supply can result from such items as main breaks or 
pollution from an isolated source.  Table 6-4 provides the appropriate action that will be 
taken in the event of the contamination of the water supply. 
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TABLE 6-4 
 

Water System Contamination Response Actions 
 

Distribution System Contamination 
• Perform chemical and free chlorine residual analysis at various locations within 

the system, including the reservoirs and at system extremities. 
• Disinfect distribution lines as dictated by the nature of the contamination. 
Reservoir Contamination 
• Isolate reservoir from system. 
• Inspect vent screens, hatches, and piping to identify source of contamination. 
• Resample to confirm contamination.  Take multiple samples at different 

locations in reservoir, if possible. 
• Check distribution system for presence of contamination. 
• If reservoir water is contaminated and therefore considered unsuitable for 

consumption, drain and clean reservoir. 
• Disinfect reservoir if bacteriological standards are exceeded.  Follow AWWA 

Standards.  A 50 ppm chlorine solution in the reservoir can be obtained by 
adding 97 gallons of 5.25 percent chlorine bleach per 100,000 gallons of 
storage. 

 
Bacteriological Presence Detection Procedure 
 
Public systems may occasionally experience detection of bacteriological contaminants. 
Such detections are typically the result of sample tap contamination or improper 
bacteriological sample collection procedures.  However, bacterial contamination of water 
systems can result from such events as main breaks or pollution from an isolated source. 
The persistent detection of coliform bacteria in the supply, particularly E.coli or fecal 
coliform, may require the issuance of a public boil water notice to ensure the health and 
safety of customers is not compromised.  Emergencies such as floods, earthquakes, and 
other disasters can result in damage to the system infrastructure, which may also warrant 
a boil water notice as a precautionary measure. 
 
The Revised Total Coliform Rule only requires public notification within 24 hours when 
two related samples (a routine and one or more of its corresponding repeat samples) test 
positive for total coliform bacteria and there is E.coli bacteria in one or more of the 
samples. All customers should be notified through a boil water notice, a sample of which 
is provided in Appendix N.  WAC 246-290-320 requires water utilities to follow specific 
procedures in the event coliform bacteria are detected in the water system.  Refer to DOH 
publication 331-187 Follow-up to an Unsatisfactory Routine Coliform Sample in 
Appendix O for procedures to follow in the event of an unsatisfactory coliform test. 
 



Gray & Osborne, Inc., Consulting Engineers 

6-12 Town of Cathlamet 
April 2023 Water System Plan  

VOC/SOC and Inorganic Chemical/Physical Characteristics Detection Procedures 
 
Volatile organic chemical (VOC) and synthetic organic chemical (SOC) samples are 
routinely taken from supply sources. VOC and SOC tests include numerous different 
chemicals.  VOCs and SOCs are generally not detected in supply sources.  Therefore, any 
detection of VOCs or SOCs may warrant follow-up investigation even if it does not 
exceed an MCL.  If routine VOC or SOC samples detect one or more chemicals, 
additional samples may be taken specifically for that chemical or possibly for a surrogate 
such as Total Organic Carbon if it reduces follow-up chemical testing costs. Follow-up 
procedures in the event of VOC or SOC detection are specified in WAC 246-290-320 (6). 
Follow-up actions may vary depending upon the specific chemical detected and the level 
at which it is detected.  The DOH area representative should be contacted to coordinate 
follow-up sampling and appropriate responses. 
 
Power Failure 
 
Various types of weather can cause a loss of power.  These weather conditions include 
wind, lightning, freezing rain, or snowstorm.  Additionally, power can be lost through 
traffic accidents.  
 
In the event of a power outage, public works staff will first check reservoir levels 
visually.  The possible length of the power outage will be estimated and customers will 
be notified of the emergency and water conservation will be requested through radio, 
television, newspaper and/or Sheriff’s car loudspeaker.   
 
Although power outages are not common in the Cathlamet area, they do occur 
occasionally.  The water system relies on electrical power for treatment plant and booster 
pump station operation.  If power is lost the distribution system will still operate on 
storage reserves.  Storage reserves may last 2 to 3 days without replenishment, depending 
upon demands.  The Greenwood Booster Pump Station is equipped with an emergency 
power connection, but the Town does not own a generator to power this station at this 
time.  The Town would need to rent a trailer-mounted generator in an extended power 
outage.  As stated earlier, the Town has an agreement with a local contractor to supply a 
trailer-mounted generator during times of emergency.  This would also be necessary at 
the Water Treatment Plant until the permanent generator construction is finished in 2023. 
 
Severe Earthquake 
 
A major earthquake could destroy all water system structures such as the intake facility, 
treatment plant, reservoirs, transmission mains, and distribution mains.  The contingency 
plan for such an event is to isolate problem areas with isolation valving in the short-term.  
Lines would be replaced once priorities were set by the Town.  If reservoirs were lost, the 
Town would notify all customers of the situation by radio, telephone, newspapers, the 
local sheriff’s car loudspeakers, special phone numbers, and even door to door, if 
necessary.  Depending on the severity of the loss, such a notification would spell out 
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specific water uses allowed during the event and would remain in effect until further 
notification. 
 
Table 6-5 provides procedures to follow in the event of a severe earthquake. 
 

TABLE 6-5 
 

Severe Earthquake Response Actions 
 

System Component Proposed Actions 

Reservoirs 

• Observe structure for visual signs of structural damage 
• If structural damage is apparent, drain reservoir and inspect 

the interior, exterior and roof of the tank 
• If leakage is suspected, isolate reservoir and monitor water 

level  

Distribution Lines 

• Close valves to isolate breaks 
• Check reservoir level 
• Notify water customers of emergency and request water 

conservation 
Raw Water Intake/ 
Treatment Plant • Inspect raw water intake and treatment for operation 

 
Cold Weather Conditions/Severe Snow Storm 
 
Extended cold weather conditions could cause freezing problems at shallow service 
connections, valve vaults without an insulating earth cover, reservoirs, and water supply 
and treatment facilities.  Heavy snowfall may impede employees from reaching a 
problem area.  Water supply should not be interrupted because flowing water is used to 
prevent freezing.  Table 6-6 addresses the possible emergency events and response 
actions that will be taken in the event of a severe snowstorm.   
 

TABLE 6-6 
 

Severe Freezing/Snowstorm Response Actions 
 

System Component Proposed Actions 
Reservoirs • Clear snow from roads and walkways 

Distribution Lines 

• Contact Wahkiakum County Public Works, Roads Division, to 
expedite plowing to any problem area 

• Have chains and snow gear ready for maintenance equipment 
and vehicles 

• Maintain mapping of valve locations to locate valves as 
needed 

• Frozen lines can be wrapped with heat tape 
Raw Water Intake/ 
Treatment Plant 

• Clear snow from Treatment Plant access road 
• Inspect water intake and treatment for operation 
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High Water and Flooding 
 
Heavy snowmelt and/or rains can cause the water levels to rise and reach a flood level.  
Puget Island and areas along the Elochoman River, including the water treatment plant 
are susceptible to flooding.  The most vulnerable water system components include 
floodwater entering into the treatment plant clearwell and silting up of the river intake 
structure.  If portions of the Town system became significantly inundated, the area can be 
valved off to prevent contamination.  Customers as well as the Fire Department would be 
notified in advance of any shut down.  If any portion of the system were shutdown, that 
portion would need to be drained and disinfected prior to being put back into service.  
Table 6-7 addresses the possible emergency events and response actions that will be 
taken in the event of high water or flooding. 
 

TABLE 6-7 
 

High Water/Flooding Emergency Response Actions 
 

System Component Proposed Actions 

Reservoirs • No action should be required as reservoirs are above 
flood level 

Distribution Lines • Test for coliform bacteria 

Raw Water Intake/ 
Treatment Plant 

• Inspect raw water intake and treatment plant for 
operation 

• Test for coliform bacteria 
 
CROSS-CONNECTION CONTROL PROGRAM 
 
A Cross-Connection Control Program is another element of the Town’s water system 
developed to ensure safe reliable water for its customers.  The program’s goal is to 
prevent backflow of contaminated water into the system during low pressure occurrences 
or other water system abnormalities.  The backbone of the program is the Town 
ordinance 550-12, which allows the Town to eliminate cross-connections or require 
installation of an approved backflow prevention assembly to protect the public potable 
water system.  Sites and components subject to cross-connection are selected based upon 
potential risk.  An effective cross-connection program will have and ordinance, program 
construction standards, public notification and a program for existing cross-connections, 
operation and maintenance program, documentation and record keeping of results and 
operator certification and training. 
 
The Town of Cathlamet’s cross-connection control regulations are located in 
Chapter 13.50 of the Town’s Municipal Code which was last updated in March of 2022.  
A copy of Chapter 13.50 is located in Appendix F. 
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PRIORITY SERVICE LIST 
 
The Town of Cathlamet reviews the types of uses and determines the degree of hazard 
based on the Cross-Connection Control Manual. 
 
NEW AND EXISTING CROSS-CONNECTION DEVICES 
 
As of 2022, the Town currently has approximately 25 cross-connection control devices 
located within the water system.  New and existing cross-connection control devices are 
evaluated and catalogued initially by the Town’s Cross-Connection Control Specialist 
(CCS).  It is the responsibility of the customer to ensure proper backflow assembly 
testing (BAT) of the devices on an annual basis thereafter and submit documentation of 
testing to the Town.  Backflow prevention devices are required on all new 
cross-connections.  New services are required to have an evaluation by the Town’s Cross-
Connection Control Specialist to determine what type of backflow device is needed. 
 
CROSS-CONNECTION CONTROL PROGRAM RECORD KEEPING 
 
A critical program element of a Cross-Connection Control Program is the maintenance of 
accurate records.  A Cross-Connection file has been developed and is kept at the Town 
Hall by the Cross-Connection Control Specialist.  This person is responsible for updating 
the file as new sites are identified and backflow assemblies are installed.  The file has a 
summary sheet identifying all sites that have backflow devices and the devices status.  
Each site has a separate file for the inspection report, manufacturer’s data and other 
information of actual installation, a sketch of the installation showing the location within 
the building or at the site, a copy of the annual maintenance reports and any other 
correspondence between the Town and the customer regarding the cross-connection 
program. 
 
PROGRAM SCHEDULING AND PERSONNEL REQUIREMENTS 
 
Inspection and testing of the cross-connection control devices is done by independent 
private contractors and paid for by the service customer.  Maintenance of backflow 
testing equipment is the sole responsibility of the BAT contractor.  However, the Town 
maintains staff with the required CCS and BAT certifications.  This person maintains 
state certification as a Cross-Connection-Control Specialist.  Currently, Water System 
Maintenance Worker, Terry Vik is certified and is on-call and responsible for 
implementation of the program. The Town is currently in the process of certifying a new 
Cross-Connection-Control Specialist. 
 
CROSS-CONNECTION CONTROL CUSTOMER EDUCATION 
 
The Town reminds its water customers of the need for cross-connection control through 
annual bill inserts.  
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CUSTOMER COMPLAINT RESPONSE PROGRAM 
 
The Town of Cathlamet has a form that customers can use to make formal complaints.  
The form is available at Town Hall from the Clerk.  The Town will develop a written 
procedure for handling complaints.  The procedure will involve all billing complaints 
being handled by the Town Clerk.  The complaint will be verbally responded to and a 
note of the response will be made on the complaint response form and kept on file at 
Town Hall.  Similarly for water quantity, pressure and quality complaints, the complaint 
form will be passed on to the Water System Supervisor for response.  If the customer is 
not satisfied with the response, the complaint will need to be taken to the Mayor and 
Town Council at the next Council meeting.   
 
RECORD KEEPING AND REPORTING 
 
The Public Works Superintendent keeps Town records for water quality and the monthly 
treatment plant reports in files at the treatment plant.  Records are maintained for all 
water quality tests, treatment plant monthly reports and all correspondence with DOH.  
The water quality records for bacteriological and turbidity shall be maintained for at least 
five years.  Chemical results shall be kept as long as the system is in operation.  Records 
of operation and analyses required by DOH shall be maintained for three years.  Records 
of customer use by class, treatment plant production, and water loss calculations shall be 
maintained for 6 years.  Construction documents, project reports, water right documents 
and any DOH approvals shall be maintained for the life of the system. 
 
SANITARY SURVEY FINDINGS 
 
Every three to five years, DOH completes a sanitary survey on the water system to 
identify significant deficiencies, significant findings, and observations.  This most 
recently took place in August of 2019 and one significant deficiency and four significant 
findings were found.  The significant deficiency and findings were corrected by the Town 
by November of 2019.  A copy of the sanitary survey letter can be found in Appendix P. 
 
OPERATIONS PROGRAM SUMMARY 
 
Operation of the Town of Cathlamet water system is the responsibility of the Public 
Works Department.  This is a small department that is also responsible for the other 
public works areas.  The Town has qualified personnel to operate and maintain the water 
system.  The Town will need to support these people in maintaining their certifications 
through continual training programs as required by the certifying organization. 
 
Routine and preventive maintenance requires substantial labor.  Maintenance at the water 
treatment plant and booster pump station are a priority for the operators.  Other routine 
and preventive maintenance items, such as valve exercising and meter testing can get 
neglected due to other more immediate needs such as system repairs for all the public 
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works entities.  The Town will review and discuss options for making additional time 
available for routine and preventive maintenance duties.  This will give the staff an 
opportunity to foresee problems before they become emergencies. 
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CHAPTER 7 
 

DISTRIBUTION FACILITIES 
DESIGN AND CONSTRUCTION STANDARDS 

 
OBJECTIVE 
 
The objective of this chapter is to document the Town of Cathlamet’s design and 
construction standards to allow the Town to obtain DOH approval to utilize the 
alternative review process for construction of new and replaced water distribution 
facilities.  Through this process, a purveyor needs no further approval from DOH for 
distribution project reports, construction documents, or installation of distribution mains, 
pipe linings, and tank coatings.   
 
This chapter includes the following elements: 
 

• System Standards, Policies and Procedures 
• Project Review Procedures 
• Design and Construction Standards 
• Construction Certification and Follow-up Procedures 

 
The Town’s Water System Standards (Standards) are located in Appendix D. 
 
SYSTEM STANDARDS, POLICIES AND PROCEDURES 
 
The Town has developed a Water System Standards document to govern any 
improvements within the public right-of-way and/or public easements, all improvements 
required within the proposed right-of-way of new subdivisions and for all improvements 
intended for maintenance by the Town. 
 
PROJECT REVIEW PROCEDURES 
 
Project review procedures vary with the level of complexity of the anticipated project.  In 
general, distribution projects identified in a Water System Plan do not require DOH 
review.  Any distribution projects beyond those identified will require DOH review and 
approval. 
 
The Town Council and the Town’s consulting engineer shall review all distribution 
improvements and replacements during the design phase.  This review will be to ensure 
the project is in compliance with the Town’s Standards.  During construction, the Town’s 
personnel will make site visits to ensure the project is constructed in accordance with the 
specifications.  Any changes from the Town’s Water System Standards will require 
written approval from the Town Council.  A Construction Completion Report Form shall 
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be submitted to the Town Council and the DOH within 60 days of completion and prior 
to use of the installation.  The report shall state that the project was constructed in 
accordance with the plans and specifications. 
 
Connection of additional water customers will be requested on an on-going basis as the 
Town grows.  Reviews for new customers will be done through the Town’s water service 
application process.  The Town Council, Public Works Superintendent, and Cross-
Connection Control Specialist will be involved in the review process.  The Town 
Council’s review will ensure the proposed services remain consistent with the planning 
goals of the Town.  The Public Works Superintendent will review the application for 
water availability according to the system’s Operating Permit, the need for any possible 
water main extensions, and to ensure anticipated water use is consistent with water 
system guidelines.  The Cross-Connection Control Specialist will review the application 
for water use and the potential for cross-connections.  Prior to the construction of the 
service connection, the Specialist will review the backflow prevention assembly 
installation for compliance with Cross-Connection requirements. 
 
DESIGN AND CONSTRUCTION STANDARDS  
 
Water facilities are to be designed and constructed in accordance with the design 
standards in Chapter 3 of this Water System Plan and the Town of Cathlamet Water 
System Standards that are included in Appendix D.  These standards must be followed 
for any water facility design and construction project. 
 
CONSTRUCTION CERTIFICATION AND FOLLOW-UP 
PROCEDURES 
 
During the construction of any water facility, the Town shall have a representative make 
periodic inspections.  The representative will report progress and any variance from the 
construction documents to the consulting engineer responsible for construction 
management.  Additionally, the representative should be present for all pressure tests, 
disinfection procedures, and water quality sampling as defined in the Standards.  In the 
future, the Town may want to consider requiring the developer to hire an on-site 
representative to be present a minimum of four hours per day in addition to the testing 
and disinfection procedures. 
 
Upon completion of the project, the consulting engineer responsible for construction 
management shall complete a Construction Completion Report Form and submit it to 
DOH.  This form is the Engineer’s certification that the project was completed in 
conformance with the plans, specifications, and Town Standards.  Additionally, the 
construction manager shall prepare record drawings to submit to the Town for their 
project files. 
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CHAPTER 8 
 

CAPITAL IMPROVEMENT PROGRAM 
 
OBJECTIVE 
 
This chapter presents the Capital Improvement Program (CIP) for the 10- and 20-year 
planning periods.  Recommended water system improvements and associated costs, along 
with scheduling information is presented in the following sections according to analyses, 
identified deficiencies, and recommendations identified in Chapter 3 of this plan.  For the 
proposed projects identified in this chapter, preliminary cost estimates are provided in 
Appendix Q.  The project costs are preliminary estimates and are in 2022 dollars and 
includes predesign, design, permitting, construction, and construction administration 
costs unless otherwise noted. 
 
Projects that are in progress or completed since the 2015 Water System Plan are shown in 
Table 8-1. 
 

TABLE 8-1 
 

Capital Improvement Progress Since 2015 
 

Title 
Year 

Scheduled 
Year 

Completed 
Water Treatment Plant Interim Intake Modifications 2016 2016 
Main Street Water Main Break Repair - 2018 
Columbia Street Water Main Improvements 2020 2021 
WTP Generator 2023 In Progress 
Boege Road PRV Stations 2023 In Design 

 
CAPITAL IMPROVEMENTS 
 
SOURCE IMPROVEMENTS 
 
As shown in Chapter 3, the Town has adequate water rights to meet all current and 
projected demands.  However, the raw water intake in the Elochoman River does not 
have adequate capacity to meet projected maximum day demands by 2027. 
 
According to observations and discussions with Town staff, it is suspected that part of the 
intake structure may be partially obstructed by sediment from the river.  Backwashing the 
infiltration pipe with air blowers only proves partially useful, which leads the Town to 
believe some other obstruction between the air line and the raw water wet well may be 
limiting the intake capacity.  A thorough cleaning and inspection of the intake is 
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recommended as a short-term solution to increase capacity.  However, a long-term 
solution is still recommended as well.   
 
Since the Elochoman River is the sole water source for the Town, and subject to periods 
of high turbidity in winter and low flow in summer, the Town is investigating alternative 
sources to increase reliability in both quality and quantity.  The Town’s total water rights, 
which include surface water rights for the Elochoman River, Cougar Creek, and Abe 
Creek are sufficient to meet the Town’s demand during the 20-year planning period.  
However, Cougar and Abe Creeks are not developed sufficiently to currently utilize them 
as potable water sources.  The Town has previously investigated a number of options 
including utilizing the creeks for non-potable uses, particularly during the summer 
season, thereby reducing the summer season withdrawal from the Elochoman River.  All 
options to utilize the creeks as sources would require construction of significant 
infrastructure.   
 
Another possibility the Town has discussed with the Washington Department of Ecology 
is transferring a portion of the water rights from the above creeks to a groundwater 
source.  Ideally, this source would be located upstream of the WTP within the Elochoman 
River valley.  Provided water quality from this groundwater source meets state drinking 
water standards, the water could be pumped directly into the distribution system. A 
number of small test wells were installed as part of an unrelated hydrogeologic 
investigation, which indicated groundwater in the area under artesian pressure.  Further 
investigation will be necessary to ascertain quantities and quality available.   
 
However, Ecology has indicated that there may be water right issues that limit the 
Town’s ability to transfer these rights to another location.  A groundwater source would 
reduce impacts to protected salmonids in the Elochoman River associated with summer 
low flow and would increase reliability of the Town’s source of supply.  No further 
progress has been made on the effort to transfer water rights since 2008.  Should the 
Town decide to pursue a change in water rights, the Town will also evaluate the 
feasibility of developing the Abe and Cougar Creek sources as either potable or non-
potable sources.  The Town has also begun to engage in talks with Wahkiakum PUD 
about a possible joint project to develop a well on Puget Island that could provide an 
additional source that would benefit both the Town and the Puget Island Water System.  
The development of a new well on Puget Island would require the construction of a 
storage tank, booster pump station, and transmission main to convey the water to both 
systems.  This would be a long term investment into both systems.   
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Source projects are identified below.   
 
SO-1:  Improve Raw Water Intake 
Estimated Cost: $100,000 
 
Pumping tests performed by the Town in 2022 indicate the raw water intake has a 
maximum capacity of about 450 gpm (648,000 gpd).  A secondary surface intake was 
constructed in 2016, however it does not benefit the treatment plant during extreme low 
river levels in the summer. This intake could be lowered or modified to allow it to collect 
more water year-round. This project is scheduled for 2024 because under current 
projections, unless the Town drastically reduces system-wide DSL and/or maximum day 
demand, demands will exceed the raw water intake capacity by 2027.   
 
SO-2:  Replace Raw Water Infiltration Gallery 
Estimated Cost: $1,000,000 
 
The preliminary cost estimate for this project is $1,000,000.  This project is scheduled for 
the 10-year CIP if project SO-1 is completed in the near future.  It will likely take 
approximately 1 to 2 years to design and permit these improvements.  
 
SO-3(a):  Transfer or Change Water Rights 
Estimated Cost: $20,000 
 
The town currently has a single source of supply, the surface water intake at the 
Elochoman River.  Utilizing a groundwater source would require a transfer or change of 
the Town’s existing water rights since the Elochoman watershed basin is closed to any 
new appropriations.  One other possibility is the purchase of existing groundwater water 
rights from willing sellers.  Additional investigation will be necessary to determine if a 
transfer, change, or purchase is feasible.  The investigation might include the Town 
conducting a detailed hydrogeologic investigation followed by the subsequent drilling of 
test wells, and finally the drilling and equipping of production wells.  The estimated cost 
of initiating a water right transfer or change is $20,000.  Purchase of a groundwater right 
is contingent on the availability of water rights for sale in the basin and the actual cost of 
the right if available.  The costs associated for this project do not include design, 
permitting, construction, or construction administration. 
 
SO-3(b):  Detailed Hydrogeologic Investigation 
Estimated Cost: $30,000 
 
Conduct a detailed hydrogeologic investigation within a half-mile to either side and the 
terminal end of the proposed pipeline upstream of the WTP in the Elochoman River 
valley.  The estimated cost of a detailed hydrogeologic investigation is $30,000.  The 
costs associated for this project do not include permitting, construction, or construction 
administration.  
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SO-3(c):  Drill Test Well 
Estimated Cost: $300,000 
 
Following the hydrogeologic investigation and a suitable location(s) determined, 
complete a test well for a possible production well.  The test well will include the 
services of a hydrogeologist, preliminary investigation and report, 8-inch-diameter test 
well, pumping tests, and water quality sampling.   
 
SO-3(d):  Drill and Equip Production Well 
Estimated Cost: $1,100,000 
 
Provided the test well yields adequate results for water quantity and quality for 
production capacity, a production well will be drilled and equipped.  In addition to the 
well, a transmission main will be required to transport the water from the wellhead to the 
distribution system or reservoir.  The estimated cost for this project includes equipping 
the well, pump house (if necessary), and transmission main to connect to the system.  
Since many of these items are dependent upon the outcome of the detailed hydrogeologic 
investigation the estimate provided is planning level only.   
 
SO-4:  Surface Water Diversion/Satellite Water Treatment Plant Feasibility Study 
Estimated Cost: $50,000 
 
In addition to the Elochoman River, the existing water rights held by the Town of 
Cathlamet include the surface water sources of Cougar and Abe Creeks, which are 
currently not developed.  The report would study the feasibility of the project, which 
would consist of construction of a diversion structure at each source, a common raw 
water transmission main, a small filtration plant, and distribution main connecting to the 
existing system.   
 
The estimated cost of the Feasibility Study for this project is $50,000.  The costs 
associated for this project do not include permitting, construction, or construction 
administration.  Following the Feasibility Study, a pilot study would be required, 
followed by detailed design, plans, and specifications for the project at an estimated cost 
of $500,000.   
 
The location of the filtration plant is dependent upon the availability of power, site 
access, and construction easements for the transmission main from the diversions, and the 
intercept to the distribution system.  Water treatment would likely be provided by a 
Conventional or Membrane Package Plant sized to meet the water rights for those 
sources, which equates to approximately 0.65 mgd.  A Predesign Report would be 
required to determine the treatment process, raw water quality analysis, and siting 
locations.  Prior to the Predesign Report, the overall cost of this project is highly 
speculative, but would likely exceed $4,000,000.   
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Another alternative to be investigated in the Predesign Report would include the use of 
these sources for the Town’s non-potable water requirements such as irrigation at the ball 
fields, High School, golf course, and Crista Vista development.  This could eliminate the 
need for treatment.  It would also reduce demand at the existing WTP during the summer 
when low flows in the Elochoman River are typically experienced, thereby providing 
more water for potable uses.  The estimated cost of developing these sources as non-
potable sources ranges from $1,000,000 to $3,000,000. 
 
TREATMENT IMPROVEMENTS 
 
The following projects are recommended for the Town’s treatment facilities:  
 
WT-1:  Install WTP Emergency Generator 
Estimated Cost: $176,000 
 
Install a 150 kW generator at the WTP to improve reliability of the system during a 
power outage.  This project is projected currently being constructed and will allow the 
Town to have its own emergency capabilities and be able to recover the system more 
quickly during power outages.  The costs associated for this project do not include 
predesign, design, or permitting. 
 
WT-2:  Replace Finish Water Pumps 
Estimated Cost: $60,000 
 
Replace the two existing 300-gpm finish water pumps with two 350-gpm pumps.  This 
project is included in the 10-year CIP because it is necessary to maximize the treatment 
plant capacity of 700 gpm.  
 
STORAGE IMPROVEMENTS 
 
As discussed in Chapter 3 of this Plan, the existing distribution system is capable of 
meeting fire flow requirements in the Town’s system, with the exception of a few 
locations in the downtown area.  Hydrant testing and fire flow modeling indicate that 
required fire flow of 1,500 gpm for industrial/commercial areas cannot currently be 
achieved in the downtown area along 2nd Street, and one hydrant near the elementary 
school.  
 
S-1:  New 530,000-Gallon Reservoir 
Estimated Cost: $4,200,000 
 
Construct a new 530,000-gallon glass lined, bolted steel reservoir adjacent to the existing 
Kent’s Bridge Reservoir.  At currently projected demands, the Town is expected to need 
additional storage capacity by 2037.  Kent’s Bridge Reservoir site is the ideal location for 
a new tank because the location has adequate land and the location would allow water to 
be conveyed to most of the system by gravity, through cascading PRVs.  



Gray & Osborne, Inc., Consulting Engineers 

8-6 Town of Cathlamet 
April 2023 Water System Plan  

 
DISTRIBUTION SYSTEM IMPROVEMENTS 
 
Distribution system deficiencies were identified and improvements were recommended in 
Chapter 3.  Distribution improvements are classified into three major categories:  
Repair/Replacement, Hydraulic Improvements, and Water Main Extensions.  All 
distribution system improvements will be designed to meet fire flow requirements. 
 
Lengths of water mains to be replaced were estimated from GIS base maps.  Actual 
lengths required may vary when design surveys are performed.  Following are the 
recommended distribution system improvements: 
 
D-1:  Boege Road PRV Stations 
Estimated Cost: $295,500 
 
Install two new Pressure Reducing Valve (PRV) stations near the intersection of State 
Route 4 and Boege Road and adjust the settings of the existing Boege Road PRV. This 
project is currently under design and is scheduled to begin construction in 2023.  The 
project will increase service pressures in the southeastern end of the system without 
adversely increasing pressures on the west side of the existing Pressure Zone 2. 
 
D-2:  Valve and Hydrant Replacement Program 
Estimated Cost: $15,000/year 
 
According to operations staff, the Town currently has an abundance of old and aging 
valves and hydrants.  To combat the increased cost of maintenance and replacement of 
broken valves and hydrants, the Town is pursuing to replace old and aging valves and 
hydrants with a budget of $15,000 per year. 
 
D-3:  2nd Street Main Replacement 
Estimated Cost: $380,000 
 
Replace an estimated 800 linear feet of 4-inch (AC) water main with 8-inch (PVC) water 
main along 2nd Street from the marina at end of 2nd Street to Una Avenue.  This project is 
projected to begin construction in 2024.  This project will increase fire flow availability 
to the industrial/commercial area along 2nd Street and near the marina.  
 
D-4:  Maple Street Extension 
Estimated Cost: $100,000 
 
Replace an estimated 500 linear feet of 6-inch fiberglass wrapped PVC water main with 
8-inch (PVC) water main from the corner of Maple Street and South 3rd Street to 
Wahkiakum Middle/Elementary School, to increase fire flow availability.   
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D-5:  Jacobson Road Water Main Improvements 
Estimated Cost: $100,000 
 
Wahkiakum County has discussed plans to replace a section of Jacobson Road from SR 4 
to Columbia Street.  This gives the City an opportunity to upsize the current 6-inch water 
main with 8-inch (PVC) water main to increase fire flow availability.  This improvement 
would include upsizing approximately 1,700 feet of water main and is placed in the 
20-year improvements due to the county not having a defined start date for the project. 
 
DELEVLOPER EXTENSIONS 
 
The Town will not incur any costs associated with developer extensions. 
 
DE-1:  Front Street Main Replacement 
Estimated Cost: $304,000 
 
Replace an estimated 1,240 linear feet of 6-inch (AC) water main with 8-inch (PVC) 
water main along Front Street from River Street to the Julia Butler Hansen Bridge.  This 
project is included in the 20-year CIP to increase fire flow availability.   
 
DE-2:  Greenwood Road Main Replacement 
Estimated Cost: $320,000 
 
Replace an estimated 1,350 linear feet of 6-inch (AC) water main with 8-inch (PVC) 
water main along Greenwood Road from Cedar Lane to Mattie Street to increase fire 
flow availability.   
 
DE-3:  Greenwood Reservoir Main Extension 
Estimated Cost: $270,000 
 
Install an estimated 1,200 linear feet of 8-inch water main connecting the main on 
Greenwood Road south of the Greenwood Reservoir and Morgan Drive.  This area will 
need to be served from the PRV that supplies water from Pressure Zone 4 to Pressure 
Zone 5.  This project will be financed as a developer extension when development occurs 
in that area.  The Town will maintain the water line once it is accepted as complete.  The 
cost estimate for this improvement is $270,000. 
 
DE-4:  Crista Vista Main Extension 
Estimated Cost: $881,000 
 
Install an estimated 4,200 linear feet of 8-inch (PVC) water main from Clover Street east 
then south to the intercept with the water main on State Route 4 in order to connect the 
Crista Vista Water System.  This project would likely be developer financed.   
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DE-5:  Upper Elochoman Valley Road Main Extension 
Estimated Cost: $1,380,000 
 
Install up to an estimated 7,500 linear feet of 8-inch (PVC) water main from the Water 
Treatment Plant northeast up the Elochoman Valley Road.  The project route would 
parallel the highway and connect to the proposed new reservoir.  In addition, pending the 
outcome of a hydrogeological investigation and water right transfer, this new water main 
could also connect the water system to a new groundwater source.  The estimated cost of 
the 7,500 linear feet of water main is $1,380,000.  Estimated costs of the new reservoir 
and groundwater source projects are described above. 
 
DE-6:  Una Avenue Main Replacement 
Estimated Cost: $155,000 
 
Replace an estimated 600 linear feet of 4-inch (AC) water main with 8-inch (PVC) water 
main along Una Avenue from 3rd Street to Butler Street to increase fire flow availability.    
 
TELEMETRY AND CONTROL SYSTEM IMPROVEMENTS 
 
T-1:  SCADA Control System 
Estimated Cost: $200,000 
 
As described in Chapter 3, the existing telemetry and control system requires the operator 
to spend significant amounts of time at the WTP and the Town has reported occasional 
signal blackout between the WTP and the reservoirs.  The existing system is old, and 
maintenance and repair of the system will become more of a problem over time.  Modern 
control systems provide better system information and control capabilities.  The Town is 
planning on replacing the existing control system with a more reliable system.   
 
CONSERVATION MEASURES 
 
LD-1:  Leak Detection and Repair Program  
Estimated Cost: $10,000 Every 3 Years 
 
The Town will pursue a regular leak detection and repair program.  The annual cost of 
leak detection and repair may vary in reality; however, for planning and budgeting 
purposes the Town will allocate $10,000 every 3 years to leak detection and repair. 
 
PLANNING 
 
P-1:  Water System Plan  
Estimated Cost: $75,000  
 
Water System Plans are required to be updated every 10 years.  The amount budgeted for 
the next Plan is $75,000 to begin in year 2033.  
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CAPITAL IMPROVEMENT SCHEDULE 
 
The summary of estimated costs below are in 2022 dollars. The total estimated cost of all 
recommended capital improvements is $8,964,500, not including developer extensions.  
 

• Source of supply improvements are estimated to cost $2,600,000. 
 

• Water Treatment Plant improvements are estimated to cost $236,000.   
 
• Water storage improvements are estimated to cost $4,200,000.   
 
• Distribution system improvements are estimated to cost $1,583,500. 
 
• Developer extension expenditures are estimated to cost $3,310,000. These 

will most likely be financed by the developer. 
 
• Telemetry system improvements are estimated to cost $200,000. 
 
• Other capital improvements such as leak detection and water system plan 

updates are estimated to cost an additional $135,000.  
 
The 10-year capital improvements total $2,566,500.  In 2021, the Town served an 
average of 673 active metered services, serving a total of 822 ERUs (not counting DSL or 
the intertie with Puget Island).  The Town’s cost of the 10-year recommended capital 
improvements constitute a cost of $3,814 per metered connection, or $3,122 per ERU 
served.   
 
The 20-year capital improvement plan includes those projects to be completed from year 
10 through year 20.  Many of these projects will be developer financed if they are to be 
completed.  The balance of total project costs from year 10 to year 20 is $6,388,000, not 
including developer extensions. 
 
The capital improvements identified above are indicated on Figure 8-1. A prioritization 
schedule and cost summary for the recommended 10- and 20-year Town/developer 
funded improvements are shown in Table 8-2 and assumes an inflation rate of 4 percent.  
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TABLE 8-2 
 

Capital Improvement Schedule 
 

No. Project Title Total Cost(1) 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034-2043 
Source 

SO-1 Improve Raw Water Intake $100,000  $108,200           
SO-2 Replace Raw Water Infiltration Gallery $1,000,000       $1,316,000      

SO-3(a) Transfer or Change Water Rights $20,000            $20,000(2) 

SO-3(b) Detailed Hydrogeologic Investigation $30,000            $30,000(2) 
SO-3( c) Drill Test Well $300,000            $300,000(2) 
SO-3(d) Drill and Equip Production Well $1,100,000            $1,100,000(2) 

SO-4 Surface Water Diversion and Satellite Water 
Treatment Plant Feasibility Study $50,000            $50,000(2) 

Water Treatment Plant 
WT-1 Install WTP Generator $176,000 $183,000            
WT-2 Replace Finish Water Pumps $60,000   $67,500          

Distribution System 
D-1 Boege Road PRV Stations $295,500 $307,300            
D-2 Miscellaneous Valve Replacement and Installation $300,000 $15,000 $16,200 $16,900 $17,500 $18,200 $19,000 $19,700 $20,500 $21,300 $22,200 $23,100 $288,400 
D-3 2nd Street Main Replacement $380,000  $411,000           
D-4 Maple Street Extension $100,000         $142,300    
D-5 Jacobson Street Replacement $508,000            $508,000(2) 

Developer Extensions 
DE-1 Front Street Main Replacement $304,000(3)             
DE-2 Greenwood Road Main Replacement $320,000(3)             
DE-3 Greenwood Reservoir Main Extension $270,000(3)             
DE-4 Crista Vista Main Extension $881,000(3)             
DE-5 Upper Elochoman Valley Road Main Extension $1,380,000(3)             
DE-6 Una Ave Main Replacement $155,000(3)             

Storage   
S-1 New 530,000 Gallon Reservoir $4,200,000            $4,200,000(2) 

Telemetry and Control System    
T-1 SCADA Control System $200,000     $243,300         

Conservation Measures   
LD-1 Leak Detection and Repair Program $60,000   $11,200   $12,700   $14,200   $54,300 

Planning    
P-1 Water System Plan Update  $75,000           $115,500  

Total  $8,446,500 $505,300 $535,400 $95,600 $17,500 $261,500 $31,700 $1,335,700 $20,500 $177,800 $22,200 $138,600 $6,042,700 
(1) Costs are in 2022 dollars. 
(2) Inflation is not included due to the construction year being unknown. 
(3) The Town will not incur any costs associated with developer extensions. 
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ANALYSIS 
 
A useful metric to assess whether a utility’s capital expenditures are adequate to maintain 
the utility’s current level of service long-term is to compare the utility’s average annual 
Capital Improvement Program budget to the total annualized replacement cost of the 
utility’s assets.  The total annualized replacement cost is defined as the cost of each asset 
divided by the expected useful life of that asset, summed for all assets.  It is 
representative of the rate at which the utility’s assets are declining in value (in dollars per 
year), assuming straight-line depreciation.  If the utility is spending approximately as 
much every year on capital improvement projects as the rate at which its assets are 
declining in value (in dollars per year), the utility can reasonably be expected to maintain 
its current level of service, assuming that its capital spending is primarily focused on 
renewal of existing infrastructure.  If it is spending significantly less, the utility’s level of 
service could be expected to decline over time, and if it is spending significantly more, 
the utility’s level of service could be expected to improve over time.  
 
As shown in Table 3-28, the total estimated replacement cost in 2022 dollars of the 
Town’s major water system assets is $31,057,150, and the corresponding total annualized 
replacement cost of those assets is about $553,593.  From Table 8-2, the amount the 
Town plans to spend on capital improvement projects over the 10-year planning period 
(2023 to 2033) is $2,566,500, or an average of about $256,650 per year.  This planned 
level of spending is less than the water system’s annualized replacement cost, so it can be 
concluded that the Town is likely not investing sufficient resources in its Capital 
Improvement Program to maintain or improve its current level of service.  For this 
reason, it is recommended that the Town conduct a rate study to analyze how they may 
better plan for financial viability into the future.  Financial analysis for the water utility is 
provided in Chapter 9.   
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CHAPTER 9 
 

FINANCIAL PROGRAM 
 
OBJECTIVE 
 
The objective of this chapter is to analyze the Town’s total costs of providing water 
service, review the current rate structure to ensure that the current or proposed adjusted 
rates are adequate to cover the costs of operation and maintenance, and ascertain the 
Town’s financial capability to implement the 10-Year Capital Improvement Plan as 
outlined in Chapter 8.   
 
PAST AND PRESENT FINANCIAL STATUS 
 
This section reviews historic revenues and expenses, and current Town of Cathlamet 
rates.  The fund is operated on a balance budget at the end of the year.  Projects identified 
in the yearly budgets are permitted only as funds are available. 
 
WATER RATES 
 
The Town adopted water rates through Ordinance 662-22, which are included in 
Chapter 13 of the Town of Cathlamet Municipal Code (Appendix F).  Water rates for 
2022 are summarized in Table 9-1. 
 

TABLE 9-1 
 

Town of Cathlamet 2022 Water Rates 
 

Meter Size 

In-Town  
Base Rate 

($/month)(1) 

In-Town 
Usage Rate 
($/100cf)(2) 

Out-of Town 
Base Rate 

($/month)(1) 

Out-of-Town 
Usage Rate 
($/100cf)(2) 

5/8 inch $38.76 $2.65 $56.87 $3.55 
3/4 inch $45.85 $2.65 $70.97 $3.55 
1 inch $61.45 $2.65 $88.96 $3.55 

1-1/2 inch $81.68 $2.65 $117.52 $3.55 
2 inch $104.41 $2.65 $149.61 $3.55 
3 inch $138.57 $2.65 $196.45 $3.55 
4 inch $181.49 $2.65 $258.38 $3.55 

(1) Monthly minimum charge. Up to 350 cubic feet of water per month. 
(2) Per 100 cubic feet for water consumed that exceeds 350 cubic feet in any one month. 
 
In addition to the above fees, the Town, charges a water hookup fee for new construction, 
which is $3,000 plus cost of installation within the corporate limits of the Town and 
$5,000 plus cost of installation outside Town limits.   
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The Town has a minimum charge for multiple-family dwelling units using only one 
meter. The minimum charge per month is as follows: billed as a 5/8-inch meter for 
single-family, 3/4–inch meter for two to three dwelling units, 1-inch meter for four to six 
dwelling units, 1-1/2-inch meter for 7 to 10 dwelling units, 2-inch meter for 11 to 
20 dwelling units, 3-inch meter for 21 units and up, and 4-inch meter for schools.   
 
HISTORIC REVENUES AND EXPENSES 
 
Historic revenues are summarized in Table 9-2.   
 

TABLE 9-2 
 

Summary of Historical Water Revenues 
 

Description 2020 2021 2022  
Water Taxes $37,778 $39,078 $40,078 
Intergov. Revenues $2,088 $- $3,607 
Water Sales $625,523 $651,230 $655,004 
Late Fees $2,601 $2,789 $9,242 
Connections $36,360 $93,902 $64,000 
Investment Interest $4,296 $1,029 $21,776 
Miscellaneous Revenue $17,007 $25,944 $15,986 
Water DOC Loan (PC-20) $607,388 $- $- 
Loan PC20-96103-045 $9,474 $76,679 $- 
Loan PC20-96103-045 Retainage $23,846 $2,839 $- 
Total Water Revenues $1,366,361 $893,490 $809,693 

 
Historic Expenses are summarized in Table 9-3.  These records were provided by the 
Town.  
 

TABLE 9-3 
 

Summary of Historical Water Expenses 
 

Description 2020 2021 2022  
Salaries, Wages, and Benefits $190,704 $278,863 $281,604 
Training/Education $1,798 $926 $1,558 
Professional Services $11,692 $11,116 $10,888 
Water Information Tech $6,261 $4,482 $6,293 
Repairs/Maintenance/Testing $6,001 $10,614 $8,683 
Supplies(1) $18,956 $36,377 $72,927 
Fuel $3,365 $1,853 $2,834 
Rentals, Leases, and Permits $9,201 $8,303 $6,537 
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TABLE 9-3 – (continued) 
 

Summary of Historical Water Expenses 
 

Description 2020 2021 2022  
Utilities  $42,705 $49,648 $37,687 
Communications $12,745 $8,770 $9,363 
Advertising $935 $161 $- 
Insurance $22,539 $22,104 $20,263 
Taxes(2) $73,294 $84,189 $75,084 
Audit Costs $5,852 $- $5,375 
Capital Improvements $745,852 $56,734 $199,115 
Loan Repayments $68,092 $99,901 $99,366 
Misc.(3) $646 $4,507 $6,530 
Total Water Expenses $1,220,636 $678,545 $844,109 
(1) Includes Water Plant chemicals and supplies, Water Distribution supplies, 

maintenance parts, and uniforms.   
(2) Includes B&O Tax, Water Utility Tax, and Water Excise Tax. 
(3) Includes Water vehicle services and other misc. costs. 

 
Based on the calculated revenues and expenses in Tables 9-2 and 9-3, the Cathlamet 
Water Utility cash flow is summarized in Table 9-4.  
 

TABLE 9-4 
 

Summary of Historical Cathlamet Water Fund Cash Flow 
 

Description 2020 2021 2022  
Beginning Fund Balance $781,169 $926,894 $1,141,839 
Total Revenues   $1,366,361 $893,490 $809,693 
Total Expenses $1,220,636 $678,545 $844,109 
Ending Fund Balance $926,894 $1,141,839 $1,107,423 

 
PROJECTED REVENUES AND EXPENDITURES 
 
Table 9-5 shows projected revenues and expenditures.  Revenue from water taxes, water 
sales, late fees, connection charges, and miscellaneous revenues are projected to increase 
by the 2.3 percent system growth rate.  Investment interest is projected to remain 
constant.  Investment income would increase if invested reserves increase and decrease if 
invested reserves decrease.  With proposed capital improvements, capital reserves will be 
projected to remain steady, so investment income will also be projected to remain steady. 
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All expenses are projected to increase at an estimated 4 percent annual inflation rate, 
except for loan repayments. Loan repayments are not expected to increase.  Expenses for 
utilities are also projected to increase by an additional 2.3 percent system growth rate to 
reflect additional costs associated with a growing system. 
 
Additionally, to fund the projects presented in the 10-year CIP and to grow the Town’s 
water capital reserve fund it is assumed that the water system will increase rates, 
matching the estimated inflation rate, at four percent annually. 
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TABLE 9-5 
 

Projected Revenues and Expenditures 
 

 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 
Revenues 
Water Taxes(1) $40,999.34 $41,942.33 $42,907.00 $43,893.86 $44,903.42 $45,936.20 $46,992.73 $48,073.57 $49,179.26 $50,310.38 $51,467.52 
Water Sales(1) $670,069.47 $712,283.85 $757,157.73 $804,858.67 $855,564.76 $909,465.34 $930,383.05 $951,781.86 $973,672.84 $996,067.31 $1,018,976.86 
Rate Increase(2) $26,802.78 $28,491.35 $30,286.31 $32,194.35 $34,222.59 $36,378.61 $37,215.32 $38,071.27 $38,946.91 $39,842.69 $40,759.07 
Late Fees(1) $9,454.76 $9,672.22 $9,894.68 $10,122.26 $10,355.07 $10,593.24 $10,836.88 $11,086.13 $11,341.11 $11,601.96 $11,868.80 
Connections(1) $65,472.00 $66,977.86 $68,518.35 $70,094.27 $71,706.44 $73,355.68 $75,042.87 $76,768.85 $78,534.54 $80,340.83 $82,188.67 
Investment Interest(3) $21,775.62 $21,775.62 $21,775.62 $21,775.62 $21,775.62 $21,775.62 $21,775.62 $21,775.62 $21,775.62 $21,775.62 $21,775.62 
Miscellaneous Revenue(1) $16,354.03 $16,730.17 $17,114.96 $17,508.61 $17,911.30 $18,323.26 $18,744.70 $19,175.83 $19,616.87 $20,068.06 $20,529.62 
CIP Loan (SO-2) $- $- $- $- $- $- $1,335,700.00 $- $- $- $- 
Total Revenue $850,928.00 $897,873.39 $947,654.65 $1,000,447.63 $1,056,439.21 $1,115,827.96 $2,476,691.17 $1,166,733.13 $1,193,067.15 $1,220,006.85 $1,247,566.17 
Expenditures 
Salaries, Wages, and Benefits(4) $292,868.15 $304,582.88 $316,766.19 $329,436.84 $342,614.31 $356,318.88 $370,571.64 $385,394.51 $400,810.29 $416,842.70 $433,516.40 
Training/Education(4) $1,620.83 $1,685.66 $1,753.09 $1,823.21 $1,896.14 $1,971.99 $2,050.87 $2,132.90 $2,218.22 $2,306.95 $2,399.22 
Professional Services(4) $11,323.21 $11,776.14 $12,247.18 $12,737.07 $13,246.55 $13,776.41 $14,327.47 $14,900.57 $15,496.59 $16,116.46 $16,761.11 
Water Information Tech(4) $6,544.47 $6,806.25 $7,078.50 $7,361.64 $7,656.10 $7,962.35 $8,280.84 $8,612.08 $8,956.56 $9,314.82 $9,687.41 
Repairs/Maintenance/Testing(4) $9,030.29 $9,391.50 $9,767.16 $10,157.85 $10,564.16 $10,986.73 $11,426.20 $11,883.24 $12,358.57 $12,852.92 $13,367.03 
Supplies(4) $75,844.59 $78,878.37 $82,033.51 $85,314.85 $88,727.44 $92,276.54 $95,967.60 $99,806.31 $103,798.56 $107,950.50 $112,268.52 
Fuel(4) $2,947.08 $3,064.96 $3,187.56 $3,315.06 $3,447.67 $3,585.57 $3,729.00 $3,878.16 $4,033.28 $4,194.61 $4,362.40 
Rentals, Leases, and Permits(4) $6,798.63 $7,070.57 $7,353.39 $7,647.53 $7,953.43 $8,271.57 $8,602.43 $8,946.53 $9,304.39 $9,676.56 $10,063.63 
Utilities(5) $40,096.28 $42,659.24 $45,386.02 $48,287.09 $51,373.60 $54,657.40 $58,151.10 $61,868.12 $65,822.73 $70,030.12 $74,506.45 
Communications(4) $9,738.01 $10,127.53 $10,532.63 $10,953.94 $11,392.09 $11,847.78 $12,321.69 $12,814.56 $13,327.14 $13,860.22 $14,414.63 
Advertising(4) $167.02 $173.70 $180.65 $187.88 $195.39 $203.21 $211.34 $219.79 $228.58 $237.73 $247.24 
Insurance(4) $21,073.50 $21,916.44 $22,793.10 $23,704.82 $24,653.01 $25,639.13 $26,664.70 $27,731.29 $28,840.54 $29,994.16 $31,193.93 
Taxes(4) $78,087.14 $81,210.63 $84,459.05 $87,837.41 $91,350.91 $95,004.95 $98,805.15 $102,757.35 $106,867.65 $111,142.35 $115,588.05 
Audit Costs(4) $- $5,590.45 $- $5,814.07 $- $6,046.63 $- $6,288.49 $- $6,540.03 $- 
Capital Improvements(4) $505,300.00 $535,400.00 $95,600.00 $17,500.00 $261,500.00 $31,700.00 $1,335,700.00 $20,500.00 $177,800.00 $22,200.00 $138,600.00 
CIP Loan Repayment (SO-2)(7) $- $- $- $- $- $- $66,785.00 $63,853.59 $63,853.59 $63,853.59 $63,853.59 
Loan Repayment (534-2)(6) $40,590.00 $40,590.00 $40,590.00 $40,590.00 $40,590.00 $40,590.00 $40,590.00 $40,590.00 $40,590.00 $40,590.00 $40,590.00 
Loan Repayment (PR-18)(6) $13,980.81 $13,749.81 $- $- $- $- $- $- $- $- $- 
Loan Repayment (PC-20)(6) $44,276.14 $43,872.14 $43,468.13 $43,064.12 $42,660.12 $42,256.11 $41,852.10 $41,448.10 $41,044.09 $40,640.08 $40,236.08 
Misc.(4) $6,790.85 $7,062.48 $7,344.98 $7,638.78 $7,944.33 $8,262.10 $8,592.59 $8,936.29 $9,293.74 $9,665.49 $10,052.11 
Expenditures Total $1,167,076.99 $1,225,608.75 $790,541.14 $743,372.15 $1,007,765.27 $811,357.35 $2,204,629.70 $922,561.87 $1,104,644.52 $988,009.29 $1,131,707.80 
Operating Cash Flows 
Beginning Cash Balance $1,103,816 $787,667 $459,932 $617,045 $874,121 $922,795 $1,227,265 $1,499,327 $1,743,498 $1,831,921 $2,063,918 
Total Revenues $850,928 $897,873 $947,655 $1,000,448 $1,056,439 $1,115,828 $2,476,691 $1,166,733 $1,193,067 $1,220,007 $1,247,566 
Total Expenditures $1,167,077 $1,225,609 $790,541 $743,372 $1,007,765 $811,357 $2,204,630 $922,562 $1,104,645 $988,009 $1,131,708 
Ending Cash Balance $787,667 $459,932 $617,045 $874,121 $922,795 $1,227,265 $1,499,327 $1,743,498 $1,831,921 $2,063,918 $2,179,777 

(1) All items footnoted number 1 are projected to increase by the projected annual system growth rate of 2.3 percent. 
(2) Rate increase is projected to increase identical to the estimated inflation rate of 4 percent. 
(3) Investment Interest is projected to remain steady throughout the projected period because, with capital improvement financing, invested reserves will be projected to remain steady. 
(4) All items footnoted number 4 are projected to increase at an estimated annual inflation rate of 4 percent. 
(5) Utilities are projected to increase at an estimated annual inflation rate of 4 percent plus the projected system growth rate of 2.3 percent. 
(6) Debt repayment schedule provided by Town.  
(7) The CIP Loan repayment is assumed to be a 40-year annual payment loan with 4 percent interest and 5 percent down the first year. 
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FINANCIAL VIABILITY 
 
According to the Department of Health, utilities can work toward financial viability using 
the following guidelines.  The full document detailing these guidelines can be found in 
Appendix R of this Plan, it is summarized here:  
 

1. Develop an operating budget.  All utilities should develop a 10-year 
budget to pay for maintenance and operations of their system.  This budget 
should account for inflation, debt payments, and contributions to reserve 
accounts.  This chapter has established the 10-year operating budget for 
the Town in Table 9-5.  

 
2. Take another look at your rates.  Many water systems do not charge 

enough to pay for basic maintenance and operation of their system, 
maintain reserve accounts, and make debt payments.  Use the 10-year 
operating budget to assess whether or not your system needs to raise water 
rates or change rate structure to one which encourages more efficient 
water use.  

 
3. Create and fund an operating cash reserve.  This fund should be used 

only to handle problems with cash flow should there be a lag in income.  
One suggested approach is to maintain an operating fund with the amount 
of cash needed to pay for 30 to 45 days of water system costs.  Be sure to 
add funds over time as needed. 

 
4. Create and fund an emergency reserve.  Your emergency reserve fund 

should have enough money in it at all times to replace the most vulnerable 
part of the water system.  Transmission lines are the most vulnerable part 
of the Town of Cathlamet’s water system. Based on Table 9-6, the 
emergency reserve (represented by “Ending Capital Balance”) has ample 
funds to replace a waterline.  

 
5. Create and fund reserves for capital improvements and equipment 

replacement.  This fund should be an account set aside to ensure that 
aging equipment and infrastructure do not become a financial burden for 
your water system.  The Town should develop a list of equipment and 
infrastructure that will need to be replaced in the next 10 years and keep 
enough money set aside in the budget to replace it.  

 
RATE STRUCTURE ANALYSIS 
 
The Town’s current rate structure includes a meter charge (or base charge) that is based 
on meter size and a single commodity charge for water use in excess of 350 cubic feet.  
The fixed service charge should reflect the true costs of delivering water and a minimum 
use charge.  The true costs of delivering water includes current operating costs, the costs 
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associated with over-sizing the system to meet maximum day demand, and the costs of 
developing future sources of water.  Consumption charges that encourage the efficient 
use of water include increasing block rates, which have a per-unit charge that increases as 
water consumption increases, and seasonal rates, which include an additional charge for 
water use above a certain threshold during months when system demand is highest. The 
Town does not currently have increasing block rates or seasonal rates but could add one 
or both of these rate structures to encourage more efficient water use. 
 
The Town show increase rates to at least keep up with inflation 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
Based on our review of the Town’s water utility finances and planned capital 
improvements, the current rates are not sufficient enough to fund operations and planned 
capital improvements over the 10-year planning period, while maintaining a net positive 
ending cash balance.  A rate increase will be needed to maintain reserves through the end 
of the 10-year planning period.  A rate structure analysis will be needed to determine how 
best to increase revenue while impacting ratepayers the least.  Possibilities include adding 
a second tier rate for use over 1,000 cubic feet of water use per month and seasonal rates 
when system demand is highest.  A rate increase for the fixed service charge may also be 
necessary. 
 
AVAILABLE CAPITAL IMPROVEMENT FUNDING SOURCES 
 
The following are potential funding sources available for financing public water utility 
improvements. 
 
 Grants: Community Development Block Grant (CDBG) 
  US Economic Development Administration (US EDA) 
  USDA Forest Service, Rural Assistance Program (USFS) 
  USDA Rural Development (RD) 
  
 Loans: Public Works Trust Fund (PWTF) 
  Community Economic Revitalization Board (CERB) 
  Drinking Water State Revolving Fund (DWSRF) 
  USDA Rural Development (RD) 
 
 Bonds: Revenue Bonds 
  General Obligation Bonds 
 
 Other: Utility Local Improvement Districts 
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COMMUNITY DEVELOPMENT BLOCK GRANT (CDBG) 
 
The Community Development Block Grant program, administered by the Washington 
State Department of Commerce, consists of two programs that can be used to fund water 
system planning and construction projects. The first is the Planning-Only Grant program. 
This program supports a range of planning activities that lead to implementation of 
priority projects that benefit low- and moderate-income communities. Funding levels are 
set at a maximum of $30,000 for most planning projects.  
 
The second program is the General Purpose grant program, which allows applicants to 
request up to $1 million for design and construction of public facilities, community 
facilities, housing rehabilitation, or economic development projects that principally 
benefit low- and moderate-income persons. Local match is not required for either the 
Planning-Only or General Purpose programs. Applications are typically due in early 
June, and grants are awarded early September. 
 
PUBLIC WORKS TRUST FUND (PWTF) 
 
The Public Works Trust Fund (PWTF) is a revolving loan fund designed to help local 
governments finance needed public works projects through low-interest loans and 
technical assistance.  The PWTF, established in 1985 by legislative action, currently 
offers loans substantially below market rates.  
 

• 5-year preconstruction loans up to $1 million are available; work must be 
completed within 2 years.   

 
• Construction loans up to $10 million are available with a 20-year loan 

repayment period.  Construction must be completed within 5 years. 
 
• Emergency loans of up to $1 million are offered with a 20-year loan 

repayment term, or the life of the project, whichever is less. 
 
The application cycle for preconstruction and construction loans is biennial, and the 
application cycle for emergency loans is open until available funds are exhausted.  The 
next funding cycle is expected to be announced in early 2023.  Eligible public works 
systems include streets and roads, bridges, storm sewers, sanitary sewers, and domestic 
water.  Loans are presently offered for purposes of repair, replacement, rehabilitation, 
reconstruction or improvement of existing eligible public works systems, and can be 
sized to meet the needs of growth. 
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COMMUNITY ECONOMIC REVITALIZATION BOARD (CERB) 
 
The Community Economic Revitalization Board (CERB) offers programs to rural 
communities for prospective development projects when feasibility is demonstrated. 
Applicants must provide evidence that a private development or expansion is likely to 
occur as a result of the public improvements. CERB requires that the project generate 
either significant job creation or significant private investment in order to be eligible for 
funding. Grants up to $50,000 with 25 percent (of project cost) matching funds are 
available for planning, and loans up to $3 million with a maximum 20-year loan term are 
available for design and construction. Interest rates are 1 percent to 3 percent. Applicants 
must demonstrate the need for CERB assistance, and a private partner may be required. 
 
DRINKING WATER STATE REVOLVING FUND (DWSRF) 
 
In 1997 the Washington State Department of Health began taking applications for a new 
loan program called the Drinking Water State Revolving Fund (DWSRF).  The program 
was funded by Congress as part of the 1996 reauthorization of the Safe Drinking Water 
Act.  The program provides low-interest loans to help publicly owned as well as privately 
owned not-for-profit and for-profit water systems make improvements to water systems 
for public health protection. 
 
The program is primarily targeted toward projects that will improve public health and 
safety.  Infrastructure improvement projects can also be considered, but are given a lower 
priority in the ranking.  Currently, DWSRF offers loans for preconstruction, construction, 
and emergency response uses.  No local match is required. 
 

• 10-year preconstruction loans for planning and engineering are available 
with 0 percent interest, 2 percent loan origination fee, 2-year time of 
performance, and a maximum award of $500,000.  Online applications are 
accepted year-round until funding is exhausted.   
 

• Construction loans are available with a 20-year loan repayment period, or 
the life of the project, whichever is less.  The expected 2022 interest rate is 
1.75 percent, and loans are subject to a 1 percent loan fee.  The 2022 
application period is October 1 through November 30. 

 
• Emergency loans of up to $500,000 are offered with a 0 percent interest 

rate, 1.5 percent loan fee, 10-year repayment term, and 2-year 
performance term.  Repayment begins the first October after contract 
execution. 

 
Project rankings and selection are made by the Department of Health; program financial 
administration is handled by the Department of Commerce.   
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USDA RURAL DEVELOPMENT 
 
USDA Rural Development (RD) has a loan program that is available to communities 
whose rates, as a result of projected RD debt payments, are expected to exceed the rates 
of “similar” communities. Under certain conditions, RD’s funding options include a 
limited grant program. The loan program provides up to 40-year loan terms at an interest 
rate usually between 2.25 and 4.5 percent. Rates vary depending on hardship condition 
and market interest rates. RD loans are issued as revenue bonds that require a bond 
reserve equal to 1 year of debt service. Applications are accepted year-round 
 
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 United States.  Similar to 
CERB, applicants must have an industrial partner ready to proceed or a feasibility study 
that establishes realistic job creation.  
 
US FOREST SERVICE  
 
Forest Service grants are available through the Rural Community Assistance Program to 
assist 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. 
 
REVENUE BONDS  
 
The most common source of funds for construction of major utility improvements is the 
sale of revenue bonds.  These are tax-free bonds are issued by a city or town.  The major 
source of funds for debt service on revenue bonds is from monthly water or sewer service 
charges.  In order to qualify to sell revenue bonds marketable to investors, the bonds 
typically have contractual provisions for the city or town to meet debt coverage 
requirements.  The city or town must show that its annual net operating income (gross 
income less operation and maintenance expenses) 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. 
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GENERAL OBLIGATION BONDS  
 
A city or town may by council action or special election issue general obligation bonds to 
finance almost any projects of general benefit to the city or town.  The bonds are repaid 
by tax assessments levied against all privately-owned properties within the city or town.  
This includes vacant property that would not otherwise contribute to the cost of the 
specific improvements.  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, 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 or town may issue.  
 
Disadvantages of general obligation bonds include the following: 
 

• Voter approval is often required.  The city or town will 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 of the need for the project, yet there is always uncertainty to the 
outcome of elections. 

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

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

 
UTILITY LOCAL IMPROVEMENT DISTRICTS 
 
Formation of a Utility Local Improvement District (ULID) is a method of financing 
capital improvements by the sale of bonds.  Bonds are retired with revenues collected via 
assessment on the properties benefitting from the capital improvements funded by the 
ULID, and via utility revenues.  The process for formation and administration of LIDs 
and ULIDs is outlined in RCW 35.43 through 35.56. 
 
ADDITIONAL RESOURCES 
 
Several additional resources for locating funding opportunities are listed below. 
 

• The Infrastructure Assistance Coordinating Council (IACC) is a nonprofit 
organization that aims to provide resources and technical assistance to 
local governments in order to support infrastructure development and 
maintenance.  The IACC’s current website is 
http://www.infrafunding.wa.gov/.   
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• The Washington Fund Directory is a resource maintained by the Office of 
the State Treasurer that lists various funding programs by type of project 
and type of funding.  The Washington Fund Directory’s current website is 
https://www.wafunddirectory.wa.gov/. 

 
• The Washington Water and Salmon Fund Finder provides information on 

grant and loan opportunities for natural resources projects, and is currently 
located at https://data.wa.gov/stories/s/Washington-Water-Salmon-
Fundfinder/xcku-b9qq/. 
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RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822 or email wfi@doh.wa.gov

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) 
FORM

Quarter: 

Updated: 

Printed: 

1

05/25/2022

2/27/2023

WFI Printed For: 

Submission Reason: 

On-Demand

Contact Update

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

11850 D  CATHLAMET WATER DEPT  WAHKIAKUM A Comm

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS

DAVID S. MCNALLY [MANAGER]
375 2ND ST
CATHLAMET, WA 98612

CATHLAMET, TOWN OF
DAVID S. MCNALLY 
375 2ND ST
CATHLAMET, WA 98612

SUPERINTENDENT

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM ABOVE

 ATTN  ATTN

 ADDRESS PO BOX 68  ADDRESS

 CITY CATHLAMET                  STATE   WA             ZIP 98612006  CITY                   STATE                ZIP 

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

Primary Contact Daytime Phone: (360) 795-8032 x4 Owner Daytime Phone: (360) 795-3650

Primary Contact Mobile/Cell Phone: (360) 431-0721 Owner Mobile/Cell Phone:  

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

Fax:  E-mail:  dxxxd@townofcathlamet.com Fax:  (360) 795-3780 E-mail:  dxxxd@townofcathlamet.com

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 1,030,000

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION
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LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
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LIST SELLER'S NAME
Example:  SEATTLE
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WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

11850 D  CATHLAMET WATER DEPT  WAHKIAKUM A Comm

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 649 Unspecified

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 624

 B.  Part Time Single Family Residences (Occupied less than 180 days per year) 0

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

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 19

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 25

 C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

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

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0 0

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 55 55

28.  TOTAL SERVICE CONNECTIONS 704

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 1155

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

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

 B.  How many days per month are they present?

 31.  TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many total visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month? 700 700 1100 1100 1100 900 900 900 900 900 900 900

 B.  How many days per month is water accessible to the public? 30 30 30 30 30 30 30 30 30 30 30 30

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 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 that are NOT already included in 
the residential population?

446 429 426 421 446 210 74 83 400 446 441 446

B.  How many days per month are they present? 20 20 20 20 20 20 20 20 20 20 20 20

33.  ROUTINE COLIFORM SCHEDULE  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

                     2 2 2 2 2 2 2 2 2 2 2 2

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period)

 35.  Reason for Submitting WFI:

OtherNew System  Inactivate   Update - No Change    Update - Change   Re-Activate  

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

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change

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



WS ID WS Name

CATHLAMET WATER DEPT11850

Total WFI Printed: 1

DOH Copy

To:

To:

To:

To
:

To
:

WFI Printed For:

Source Use:

Source Type:

Water System Expanding 
Services:

Full-Time Population From:

On-Demand

 ALL

ALL

ALL

ALL

ALL

Approved Connection Count 
From:

ALLALL

Active Connection Count From:

SMA Name:

SMA Number:

Owner Number:

Water System Update Date 
From:

Water Status Date From:

Water System Status:

Water System Is New:

Permit Renewal Quarter:

Type:

Group:

Region:

County:

Water System Name:

Print Copies For:

Print Data on Distribution Page:

Water System Id(s):

ALLALL

ALL

ALL

ALL

ALLALL

ALL

ALL

ALL

ALL

ALL

ALL

-- Any --

ALL

ALL

11850D

2/27/2023Report Create Date:

Water Facilities Inventory (WFI)

ALL ALL
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WATER RIGHTS CERTIFICATE AND PERMITS 
  





















































































































APPENDIX C 
 

WATER SYSTEM INTERLOCAL AGREEMENT 
  































































APPENDIX D 
 

WATER SYSTEM STANDARDS 
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CROSS-CONNECTION CONTROL 
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CHAPTER 13 MUNICIPAL CODE  
AND WATER SERVICE APPLICATION 

  

































































































































































Town of Cathlamet 
375 2nd Street, Cathlamet, WA 98612 
Tel: 360.795.3203 – Fax: 360.795.8500 
Email: accounting@townofcathlamet.com 
Website: www.townofcathlamet.com 

_______________________________________________________________________________________________ 

UTILITY SERVICE 
APPLICATION 

(CMC Title 13) 

CUSTOMER INFORMATION:
☐ OWNER, CMC 13.15.005: Property/Land Owner ☐ TENANT, CMC 13.15.040: Landlord/Tenant

LAST NAME: FIRST NAME: 
SERVICE ADDRESS: CITY/STATE/ZIP: 

ACQUISITION DATE: EXISTING ACCT. #: 
MAILING ADDRESS: CITY/STATE/ZIP: 

PHONE NO.: EMAIL ADDRESS: 
ALT. CONTACT ALT. PHONE NO.: 

If you are a tenant or not the property/landowner, please include the owner’s information below; it is the Town’s 
policy to issue duplicate copies of tenant bills and late notices to landlords/owners: 

OWNER’S NAME: OWNER’S PHONE: 

 

SERVICE & FEE INFORMATION:
Please check one box in each category if the section applies. 

Service Type: Refundable Deposit: Additional Fees: All fees, including delinquent 
balances, deposits and turn-on 
fees must be paid prior to 
establishing service. Additional 
fees may be applicable upon 
Town review during setup. 

☐ Water Only ☐ Water Only    $100 ☐ Turn-On Service   $30 
☐ Sewer Only ☐ Sewer Only    $100 ☐ N/A, my service is on. 
☐ Water & Sewer ☐ Water & Sewer  $200 
☐ Unsure?         Please call us! Total Fees Due: $_______ 

Deposits are refundable after 1-year of no late payments and will be applied as a credit to your account. Utility bills 
are due in full on the 5th day of each month. Water service may be terminated when any portion of the utility bill is 
unpaid and delinquent. A $30 late fee will be charged for any portion of late payments. CMC 13.15. 

PLEASE REVIEW THE CATHLAMET MUNICIPAL CODE (CMC) TITLE 13 – PUBLIC UTILITIES FOR THE 
REGULATIONS GOVERNING WATER/SEWER SERVICE AND CONNECTIONS. 

Questions? Contact Town Hall by email or phone during regular business hours: M-TH 8:30am-4:30pm (Closed 12:30-1pm) 

I certify under penalty of perjury under the laws of the State of Washington that the foregoing is true and correct 
(RCW9A.72.085). In making this application I affirm that I am the owner or duly authorized tenant of said owner and hereby 
certify that I have been advised to read CMC Title 13 for the regulations governing water/sewer usage, rates, and connections. I 
understand that the property owner is fully responsible for all utility bills or claims against the property located at the above 
address and the owner may be sent duplicate copies of any utility bills and late notices. The undersigned understands that 
continuation of water/sewer service is contingent upon compliance with applicable Town codes. Failure to comply with the 
applicable codes will authorize the Town to discontinue water and/or sewer service.  

Applicants Signature: Date: 

mailto:accounting@townofcathlamet.com
http://www.townofcathlamet.com/


TOWN OF CATHLAMET WATER & SEWER UTILITY SERVICE TERMS, CONDITIONS, & POLICIES 

New Accounts: 
CMC 13.15.005 Utility deposits are payable prior to establishing service, as follows: $200 for water and sewer accounts and $100 for water 

only or sewer only accounts. 

CMC 13.15.030 All utility bills are due and payable in full on the fifth day of the month approximately one month after the closing date 
reflected on the billing. If the fifth falls on a weekend or a legal holiday recognized by the town, charges are due and 
payable the following business day. If payment is not received in a timely manner, the unpaid bill shall become delinquent 
and a termination notice shall be given, informing the customer that termination of service shall occur no sooner than 10 
days from the date of mailing of the notice of termination of service. Water service may be terminated when any portion of 
the utility bill is unpaid and delinquent. A $30 late charge shall be levied against any customer who becomes delinquent.  

CMC 13.15.030 The Town will issue a duplicate copy of all tenant utility bills and late notices to their landlords/property owners. 

CMC 13.95 Each water customer pays a monthly base charge and a volume charge, based on the amount of water used in a billing 
period. The minimum charge for water service is based on the meter size installed for your property and includes up to 350 
cubic feet/month. All volume charges are computed per hundred cubic feet or CCF. (1 CCF = 100 cubic feet or 748 gallons.) 

CMC 13.80.120 Your base sewer fee may be more than the minimum monthly fee, based on 1.0 ECU, listed in CMC 13.95 if your property is 
not a "single-family residence". Sewer Equivalent Customer Units (ECU) are set forth in CMC 13.80.120. 

CMC 13.10.065 In addition to water and sewer charges imposed herein, there is added to the water and sewer bill of each customer in 
town or outside town a 6% utility tax imposed under Chapter 3.85 CMC and is included in the total billed amounts. 

CMC 13.15.050 Water & Sewer charges continue to accrue on a monthly basis even after water has been shut off; A $30 shut-off fee 
applies to turn off your service to prevent usage and usage fees from accruing; and a $30 turn-on fee will apply to restore 
flow; Sewer charges will continue even if the water service has been terminated and are subject to a $30.00 late fee. 

CMC 13.10.040 If an active utility account is not kept current under the Town’s billing practicing for a period of one year, it shall be 
considered abandoned, and any system capacity attributed to such connection shall revert to the Town and all connection 
fees will be reapplied to reconnect. 

New Connections: 
CMC 13.35.100 The customer shall install, as close to the meter location as practicable, a suitable shut-off valve in his house connection to 

the meter that will shut off all service to his premises. 

CMC 13.10.060 In-town customers pay a $3,000 system connection/hook-up fee for water and $3,000 for sewer for the rights to use our 
systems, prior to connection or scheduling of such; Out-of-town customers pay a $5,000 system connection/hook-up fee 
for water and $5,000 for sewer for the rights to use our systems, prior to connection or scheduling of such; *In addition to 
the system connection fees, all customers will pay the actual charges for the meter, fittings, materials and labor which will 
be invoiced after the installation and are due upon receipt.  

CMC 13.75.030 Out-of-town sewer customers located on the “Boege Road Sewer Extension” are also required to pay a $3,000 connection 
fee pursuant to an Interlocal Agreement with Wahkiakum County ($8,000 total for sewer only.) Streets included on this 
extension, include: N. Jacobson, Boege Rd., Linquist Ln., Orchard Dr., Clover St., Cochran Dr., Sun Crest Ln., Randall Dr., Hill 
Crest Dr., Delores Dr., E St., Christa Vista Dr.) 

CMC 13.25.040 A connection fee of $100.00 shall be levied and collected by the town for any new development, expansion of use, change 
of occupancy, or increase in meter size that is found to place additional demand on the town’s water system pursuant to 
CMC 13.10.060. 

CMC 13.10.040 Any connection to any utility governed by this title shall expire one year from the date of approval; or the application and 
fees must be reapplied. 

CMC 13.15.005 Utility deposits are payable prior to installation, as follows: $200 for water and sewer accounts and $100 for water only 
or sewer only accounts. 

CMC 13.15.050 Water service & billing will begin at the time the meter is installed, even if your home is not built yet; we recommend 
scheduling your installation date closer to the date you will need water access on the property. Water & Sewer charges 
continue to accrue on a monthly basis even after water has been shut off. 

CMC 13.10.040 If an active utility account is not kept current under the Town’s billing practicing for a period of one year, it shall be 
considered abandoned, and any system capacity attributed to such connection shall revert to the Town and all connection 
fees will be reapplied to reconnect. 

**THIS LIST IS NOT ALL INCLUSIVE. PLEASE VISIT https://cathlamet.municipal.codes/ TITLE 13 FOR A FULL LIST OF REGULATIONS. 

https://cathlamet.municipal.codes/
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CONSUMER CONFIDENCE REPORT 
  



2020 Annual Drinking Water Quality Report 
  Owned & Operated by the Town of Cathlamet, Public Works Department 
__________________________________________________________________________________________ 

Message from Public Works: Every year your water provider is required to send out an annual report. A lot of the report is 
language required by regulation. 2020 was a year that many would like to forget. The emergence of the Covid-19 pandemic 
brought a massive, rapid change to nearly every aspect of life, from the way we go to work, get groceries, socialize, 
communicate, & go about even the most mundane tasks of day-to-day life. Through it all we stayed the course & even managed 
to get some things done. At a brief glimpse: 
• 2020 brought change yet again to the staff that comprises Town Hall & the Public Works department: The Town hired three 

new staff members in 2020; Deputy Clerk Michelle Baughman & Utility Maintenance Workers David Florek & Troy Gorley. 
• The Town completed a sizable water main replacement project along Columbia Street/East SR4. 
• The water supply from the Elochoman River is adequate for our current & projected future demand. The water plant is 

functioning well. The water quality is very good. 
• None of our samples were found to contain any excessive levels of any compound versus the stringent standards of the 

Federal or State governments. 
• Thanks to help from citizens, we continue to find & fix leaks & this results in less water wasted after treatment. Thank you! 
• Find or install a water shut-off at your home. Do this while the sun shines & you don’t need it… Also, in an effort to help us 

be as efficient as we can, as a homeowner please take a moment to locate your meter box, check it periodically for possible 
leaks (Is my meter spinning? Is it dry out but your box is full of water?), & please help by keeping the box accessible to you 
& to Town staff by keeping the vegetation cut. This is greatly appreciated by all Public Works staff. 

David McNally, Public Works Superintendent; david@townofcathlamet.com 
 

This report is required to be provided to you by regulation. Some of the information is technical in nature. Your water comes 
from the Elochoman River & is treated at the Town’s filtration plant there.  Our water is distributed to consumers & businesses 
including the two smaller systems that buy all their water from us. We provide all the treated water to consumers in Cathlamet 
and, via our largest customer, the PUD, to Puget Island. We test the water on-site daily, monitor the plant & distribution 
system, & do specialty testing periodically as required to ensure water quality that complies with federal & state regulations. 
Not one of our tests showed results at levels that pose a health risk to consumers. If you ever have a concern about your water, 
contact Public Works at 360-795-8032x4. 
 

As many of our residents likely observed, from May through August the Town completed a large water main improvement 
project to abandon a long stretch of 6” asbestos cement water main with new 8” C-900 PVC. The entire extent of the project 
involved laying roughly ½ a mile of 8” main & another ½ mile of service pipes along Columbia Street (Jacobson Rd to SR4) & East 
State Route 4 (Island View Lane vicinity). The change increases available fire flow & eliminates a notoriously leak-prone stretch 
of main that was incredibly difficult to monitor due to the fact that it ran cross-country, through a creek, & up & down rarely 
travelled brush covered hills. 
 

With the help of observant residents, we continue to find leaks around town & these have helped us reduce the amount of 
water lost in our system. This saves on wasted chemicals & wasted energy & ultimately will save the customer some money. We 
attempt to repair and/or isolate all leaks as fast as we can, but not all leaks are created equally & some unfortunately take 
longer than others to deal with. However, please know that any & all leaks reported to us are investigated so don’t be shy in 
reporting suspected leaks! 
 

To save everyone some time & disruption, if you are replacing 
the line from your meter to the house, please let us know; 
perhaps we can do some work on our end at the same time. If 
you do replace your supply line, please make sure that you 
install a shut off valve in a place convenient for you. The best 
time to have your shut off installed is when you don’t need it… 
installing one when the water is pouring into your basement at 
3 in the morning… the horse has left the barn!  
 

Water is a valuable resource. You will be amazed at how a little 
drip adds up over time. This chart, from buffalowater.org shows 
the water loss from really small leaks. Fix those small leaks! 
 

WATER LOSS IN GALLONS 
LEAK 
SIZE 

LOSS 
PER DAY 

LOSS PER 
MONTH 

LEAK 
SIZE 

LOSS 
PER DAY 

LOSS PER 
MONTH 

 120 3,600  6,640 199,520 
 300 10,800  6,964 209,520 
 693 20,790  8,424 252,720 
 1,200 36,000  9,585 296,640 
 1,920 57,600  11,324 339,720 
 3,095 92,880  12,750 361,600 
 4,295 128,880  14,952 448,560 



We chlorinate our water to make it safe to drink. The chlorination stops bacteria from multiplying & making people sick. We add 
fluoride to the water. Fluoride offers tremendous health benefits & is one of the best public health values available. In 2018 we 
replaced our aged fluoridation equipment & the new equipment was fully funded with grant money from NACCHO.   
 

We’re proud of this year's report. We want to keep you informed about the water you have received over the past year. Our 
goal is to supply safe & dependable drinking water. If you have any questions about this report or concerning your water utility, 
please contact David McNally at (360)795-8032 x4. To learn more, please attend a Town Council meeting usually held on the 
first & third Mondays of each month at 6 p.m. in the Cathlamet Fire Hall DeBriae Meeting Room (currently, meetings are held 
via Zoom). 
 

Our Department of Health Office of Drinking Water identification number is system 11850D. The table below lists the results of 
our monitoring for the period of January 1st to December 31st, 2020 & our most recent lead testing results. Drinking water, 
including bottled water, may reasonably be expected to contain at least small amounts of some contaminants. The presence of 
contaminants does not necessarily indicate that water poses a health risk. More information about contaminants & potential 
health effects can be obtained by calling the EPA’s Safe Drinking Water Hotline (1-800-426-4791). Some people may be more 
vulnerable to contaminants in drinking water than the general population. Immuno-compromised persons such as persons 
undergoing chemotherapy, persons who have undergone organ transplants, people with HIV/AIDS or other immune system 
disorders, some elderly, & infants can be particularly at risk from infections. These people should seek advice about drinking 
water from their health care providers. EPA/CDC guidelines on appropriate means to lessen the risk of infection by 
Cryptosporidium & other microbial contaminants are available from the Safe Drinking Water Hotline (1-800-426-4791).   
 

There has been much concern nationally about lead in drinking water. In Cathlamet & indeed most of Washington State, lead in 
drinking water comes primarily from materials & components used in household plumbing. The more time water has been 
sitting in pipes, the more dissolved metals, such as lead, it may contain. Elevated levels of lead can cause serious health 
problems, especially in pregnant women & young children. To help reduce potential exposure to lead: for any drinking water 
tap that has not been used for 6 hours or more, flush water through the tap until the water is noticeably colder before using for 
drinking and/or cooking (30 seconds to two (2) minutes.) You can use the flushed water for watering plants, washing dishes, or 
general cleaning. Most new houses & remodeled homes will have no lead in the plumbing systems. Only use water from the 
cold-water tap for drinking, cooking, & especially for making baby formula. Hot water is likely to contain higher levels of lead. If 
you are concerned about lead in your water, you may wish to have your water tested. Information on lead in drinking water is 
available from EPA’s Safe Drinking Water Hotline at 1-800-426-4791 or online at http://www.epa.gov/safewater/lead. 
 

To ensure that tap water is safe to drink, the Department of Health & EPA prescribe regulations that limit the amount of certain 
contaminants in water provided by public water systems. The Food & Drug Administration (FDA) & the Washington Department 
of Agriculture regulations establish limits for bottled water contaminants that must provide the same public health protection. 
 

Cathlamet’s water is treated with chemicals that help reduce the turbidity (amount of suspended material); with chlorine to kill 
potentially harmful bugs; & with fluoride to promote healthy teeth. 
 
 

In the following table you will find terms & abbreviations 
you might not be familiar with. To help you better 
understand these terms we've provided the following 
definitions: 
 

Non-Detects (ND) - laboratory analysis indicates that the 
constituent is not present.  
 

Parts per million (ppm) / Milligrams per liter (mg/l) - one part 
per million corresponds to one minute in two years or a single 
penny in $10,000. 
 

Parts per billion (ppb) / Micrograms per liter - one part per 
billion corresponds to one minute in 2,000 years, or a single 
penny in $10,000,000.  
 

Parts per trillion (ppt) / Nanograms per liter (nanograms/l) - 
one part per trillion corresponds to one minute in 2,000,000 
years, or a single penny in $10,000,000,000. 
 
 
 

Maximum Contaminant Level or MCL: 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. 
 

Maximum Contaminant Level Goal or MCLG: 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. 
 

Maximum Residual Disinfectant Level (MRDL): The highest 
level of a disinfectant allowed in drinking water. There is 
convincing evidence that addition of a disinfectant is 
necessary for control of microbial contaminants. 
 

Maximum Residual Disinfectant Level Goal (MRDLG): The level 
of a drinking water disinfectant below which there is no 
known or expected risk to health. MRDLGs do not reflect the 
benefits of the use of disinfectants to control microbial 
contaminants. 
 
 
 
 
 

 



TEST RESULTS 
 

CONTAMINANT VIOLATION  
(Y/N) LEVEL DETECTED UNIT 

MEASUREMENT MCLG MCL LIKELY SOURCE OF CONTAMINATION 

ORGANIC CONTAMINANTS 
Total coliform 
bacteria N 0 Count 0 Presence/ 

Absence 
Naturally present in the environment (if 
present) 

Total Organic 
Carbon N 

Low =  < .50;  
High = 3.02; 

Average = 0.87 
ppm N/A N/A Organic materials in source water 

Pesticides N ND Ppm/ppt 0 Not 
detected 

Herbicides & pesticides used industrially 
or on private homeowner’s property. 

INORGANIC CONTAMINANTS 

Chlorine N 
Low = 0.57;  
High = 3.77; 

Average = 1.48 
ppm MRDLG 

= 4 MRDL = 4 Water additive used to control microbes 

Fluoride N 
Low = 0.76;  
High = 0.94; 

Average = 0.82 
ppm 4 4 

Erosion of natural deposits; water additive 
which promotes strong teeth; discharge 
from fertilizer & aluminum factories 

Lead (results 
from 2019) N Low =  <.001;  

High = .004 ppb 0 15 Corrosion of household plumbing systems: 
erosion of natural deposits.  

Nitrate (as 
Nitrogen) N 0.63 ppb 10 10 

Runoff from fertilizer use; leaching from 
septic tanks, sewage; erosion of natural 
deposits 

VOLATILE ORGANIC CONTAMINANTS 
Volatile organic 
compounds N ND  ppt n/a varies Byproduct of industry discharge etc. 

Haloacetic Acids 
(HAA) N 

Low = 24,000;  
High = 52,200; 

Average= 35,300 
ppt n/a MCL = 

60,000 Byproduct of drinking water disinfection 

TTHM (Total 
trihalomethanes) N 

Low = 13,600;  
High = 43,550; 

Average= 28,190 
ppt n/a 80,000 By-product of drinking water disinfection 

Turbidity N/A 0.05 NTU n/a 0.3 

Cloudiness of water.  0.05 NTU represents 
the highest average monthly turbidity 
measured every 4 hours of filter 
production. 

Organic Contaminants: 
Coliforms are bacteria that are naturally present in the 
environment & are used as an indicator that other, potentially 
harmful, bacteria may be present. If coliforms were found in 
more samples than allowed this would be a warning of 
potential problems. 
Total Organic Carbon (TOC) has no health effects.  However, 
TOC provides a medium for the formation of disinfection by-
products (see Volatile Organic Compounds below). A higher 
TOC level can result in more opportunity for VOC levels to rise 
which in turn can cause health impacts. 
Herbicides/Pesticides: May come from a variety of sources 
such as agriculture urban storm water runoff & residential 
uses. 
 

Inorganic Contaminants:  
Chlorine.  Some people who use water containing chlorine 
well in excess of the MRDL could experience irritating effects 
to their eyes & nose. Some people who drink water containing 

chlorine in excess of the MRDL could experience stomach 
discomfort. 
Fluoride. Some people who drink water containing fluoride in 
excess of the MCL over many years could get bone disease, 
including pain & tenderness of the bones. Children may get 
mottled teeth. 
Lead. Infants & children who drink water containing lead in 
excess of the action level could experience delays in their 
physical or mental development. Children could show slight 
deficits in attention span & learning abilities. Adults who drink 
water with excess lead over many years cold develop kidney 
problems or high blood pressure. 
Nitrate. Infants below the age of six months who drink water 
containing nitrate in excess of the MCL could become 
seriously ill and, if untreated, may die. Symptoms include 
shortness of breath & blue-baby syndrome.  
 

In 2016 the Washington Administrative Code (WAC) for 
drinking water was amended to lower the amount of fluoride 
that is added to our water.  The reason for this is that fluoride 



is available from other sources now, like toothpaste, 
mouthwash, & products made from fluoridated water.  
Science shows it is crucial to the development of strong teeth 
that children have fluoride & water is the best source of this.  
Children should never swallow toothpaste (a pea sized 
amount is enough to brush teeth, despite what the 
commercials show being placed on a toothbrush.)  In large 
water systems the public health savings are that each dollar 
spent in fluoridation saves $38 in dental care & the cost of an 
entire lifetime of fluoridation is less than the cost of a single 
cavity. The only way to remove fluoride from your drinking 
water is with a reverse osmosis filter: think long before making 
that investment. 
 

Volatile Organic Contaminants: 
Volatile Organic Compounds: Including synthetic & volatile 
organic chemicals which are by-products of industrial 

processes & petroleum production, & can also come from gas 
stations, urban storm water runoff, & septic systems. 
Haloacetic Acids (HAA).  Some people who drink water 
containing haloacetic acids in excess of the MCL over many 
years may have an increased risk of getting cancer. 
TTHMs (Total Trihalomethanes). Some people who drink 
water containing trihalomethanes in excess of the MCL over 
many years may experience problems with their liver, kidneys, 
or central nervous systems, & may have an increased risk of 
getting cancer. 
Turbidity.  Turbidity has no health effects. However, turbidity 
can interfere with disinfection & provide a medium for 
microbial growth. Turbidity may indicate the presence of 
disease-causing organisms. These organisms include bacteria, 
viruses, & parasites that can cause symptoms such as nausea, 
cramps, diarrhea & associated headaches.

 

As you can see by the table, our system had no violations. We’re proud that your drinking water meets or exceeds all Federal & 
State requirements. We have learned through our monitoring & testing that some contaminants have been detected. The EPA 
has determined that your water IS SAFE at these levels. 
  

MCL’s are set at very stringent levels. To understand the possible health effects described for many regulated contaminants, a 
person would have to drink 2 liters of water every day at the MCL level for a lifetime to have a one-in-a-million chance of having 
the described health effect. 
 

Rarely something will happen that may cause deposits on the inside of our water main supply lines to become agitated & color 
your water at home. Usually such changes in color are a result of high flow usage from a fire hydrant or leak. Rest assured, 
although the water looks unpalatable, it is OK. Please let us know if this happens in your home & we will investigate.  Some of 
these particles are so fine that water can take days to settle out. Often the quickest solution is to call us & we can flow hydrants 
and/or let your water run to clear your supply. 
 

In our continuing efforts to maintain a safe & dependable water supply it is necessary to make improvements to your water 
system. The larger of these improvements are discussed at Town Council meetings. 
 The Cathlamet Water System staff is dedicated to providing top quality water to every user. We ask that all our customers help 
us protect our water sources, which are the heart of our community, our way of life & our children’s future. Please be careful 
when disposing of chemicals, medicines, & petroleum products. Think before you pour anything on the ground, into the storm 
drains or into the sewer system. 
 

Water Use Efficiency:  Water systems have a goal of having 90% of the water made be metered to customers. The 10% goal that 
is not metered includes leaks, bad meters, fire hydrant use, really absolutely anything that is not sold to customers. In 2017 our 
water loss was 23.9%, in 2018 it was 20.8%, in 2019 we dropped our loss to 15.1%. For 2020, we slightly increased our loss to 
15.8%. While still a marked improvement from years past, that’s still roughly 13.25 million gallons of water unaccounted for last 
year (or 36,000 gallons per day!!). Together we can keep this improvement going strong. If you want more information on this, 
please contact me & please, keep your eyes & ears open for leaks. 
 

Take a moment to locate your water shut off.  You should have one at your house.  Know where your meter box is located & 
please help us by keeping the grounds around it maintained. Many customers have a shutoff between the water meter & their 
house. Test it. If your shut off does not work install a new one. If your meter box is filled with dirt clean it out so you can find 
that valve. Please, I repeat, please, DO NOT BURY and/or cover your meter box. While many services are now radio metered, it 
is crucial that you do not think it’s now OK to bury your meter box. In the event of a water emergency, neither the Public Works 
crew nor the homeowner will want to waste precious time probing for wherever your meter box may be located, & then have 
to dig out the area to gain access to the shutoff. 
 

If you have a system to automatically water your grass or livestock, by plumbing code you MUST have a backflow prevention 
device & most of these are required to be certified annually.  If there is any potential of water flowing back into our system 
(think siphon, or a hose draped into any water source that could flow back to the mains with a loss in pressure) then you need 
that backflow device.  These range from simple air gaps to engineered devices.  Most are fairly common & thus relatively 
inexpensive. Thank you! 

 
David McNally   Jay Watson Cory Kelly David Florek Troy Gorley 



APPENDIX H 
 

TREATMENT OPTIMIZATION PROGRAM 
  



Filtration

Filtered water turbidity < 0.10 NTU 95 

percent of the time, based upon 

maximum daily values recorded.

Filtered water < 0.10 NTU within 15 

minutes of filter being in production.

Maximum filtered water turbidity < 0.30 

NTU.

Filters are backwashed before 

breakthrough.

Raw water turbidity changes do not 

affect filtered water turbidity.

Sedimentation

Settled water turbidity < 2 NTU 95 

percent of the time when annual 

average source turbidity > 10 NTU.

Settled water turbidity < 1 NTU 95 

percent of the time when annual 

average source turbidity < 10 NTU.

Treatment Optimization Program

The Washington Treatment Optimization Program (TOP) is an 

effort to improve performance of surface water treatment facilities. 

TOP focuses on particle removal and disinfection to maximize public 

health protection from microbial contaminants.

The Washington Department of Health has adopted 

performance goals for all rapid rate surface water treatment plants in the state.

Optimized Performance

Disinfection

Required CT values are achieved at all 

times.

Turbidity Monitoring

Raw water turbidity is monitored at 

least every 

4 hours.

Effluent turbidity is continuously 

recorded for each filter.

Combined filter effluent turbidity is 

continuously recorded.

For more information about TOP, contact 

Stephen Baker at 360-236-3138 or 

stephen.baker@doh.wa.gov. 

To request this document in another format, call 1-800-525-0127. Deaf or hard 

of hearing customers, please call 711 (Washington Relay) or email 

civil.rights@doh.wa.gov.

mailto:stephen.baker@doh.wa.gov
mailto:civil.rights@doh.wa.gov


APPENDIX I 
 

WATER QUALITY MONITORING SCHEDULE 
  



May
2022

Jun
2022

Jul
2022

Aug
2022

Sep
2022

Oct
2022

Nov
2022

Dec
2022

Jan
2023

Feb
2023

Mar
2023

Apr
2023

Coliform
Monitoring Population

1638 1395 1259 1268 1585 1631 1626 1631 1624 1607 1618 1613

Number of Routine
Samples Required 2 2 2 2 2 2 2 2 2 2 2 2

Coliform Monitoring Requirements

     - Collect samples from representative points throughout the distribution system.
     - Collect required repeat samples following an unsatisfactory sample. In addition, collect a sample from each operating groundwater source.
     - For systems that chlorinate, record chlorine residual (measured when the coliform sample is collected) on the coliform lab slip.

Test Panel/Analyte # Samples 
Required

Compliance Period Frequency Last Sample Date Next Sample Due

Lead and Copper 10 Jan 2020 - Dec 2022 standard - 3 year 08/02/2019 Aug 2022

Asbestos 1 Jan 2020 - Dec 2028 standard - 9 year 06/30/2021

Total Trihalomethane (THM) 1 Jan 2022 - Dec 2022 reduced - 1 year 02/18/2021 Aug 2022

Halo-Acetic Acids (HAA5) 1 Jan 2022 - Dec 2022 reduced - 1 year 02/18/2021 Aug 2022

Chemical Monitoring Requirements

Distribution Monitoring

System: CATHLAMET WATER DEPT
Contact: David S McNally

PWS ID: 11850 D
Group: A - Comm

Region: SOUTHWEST
County: WAHKIAKUM

NOTE:  To receive credit for compliance samples, you must fill out laboratory and sample paperwork completely, send your samples to a laboratory accredited by 
Washington State to conduct the analyses, AND ensure the results are submitted to DOH Office of Drinking Water.  There is often a lag time between when you collect 
your sample, when we credit your system with meeting the monitoring requirement, and when we generate the new monitoring requirement.
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Notes on Distribution System Chemical Monitoring

For Lead and Copper: -  Collect samples from the COLD WATER side of a KITCHEN or BATHROOM faucet that is used daily.
- Before sampling, make sure the water has sat unused in the pipes for at least 6 hours, but no more than 12 hours (e.g. overnight).
- If you are sampling from a faucet that has hot water, make sure cold water is the last water to run through the faucet before it sits overnight.
- If your sampling frequency is annual or every 3 years, collect samples between June 1 and September 30.

For Asbestos: Collect the sample from one of your routine coliform sampling sites in an area of your distribution system that has asbestos concrete pipe.

For Disinfection Byproducts (HAA5 and THM): Collect the samples at the locations identified in your Disinfection Byproducts (DBP) monitoring plan.

Collect ‘source’ chemical monitoring samples from a tap after all treatment (if any), but before entering the distribution system.
Washington State grants monitoring waivers for various test panels /analytes. Please note that we may require some monitoring as a condition of some waivers.
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.
Nitrate, arsenic, iron, and other individual inorganics are included as part of a Complete Inorganic (IOC) analysis when it is collected.

Source Monitoring

-
-

-

Source S01  ELOCHOMAN RIVER Use - Permanent Susceptility - HighSurface

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 11/02/2021 Sep 2022

Complete Inorganic (IOC)   1 Jan 2020 - Dec 2028 waiver - 9 year 10/10/2019 Oct 2028

Iron 1 Jan 2020 - Dec 2022 standard - 3 year 10/23/2020

Volatile Organics (VOC)   1 Jan 2020 - Dec 2025 waiver - 6 year 09/11/2018 Sep 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 11/06/2018

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 10/14/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/29/2021

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/29/2021
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Other Information

Other Reporting Schedules 

Special Notes

NOTE: Please remember that asbestos is a distribution requirement and should not be marked as coming from S01, even though S01 is your only source. Thanks!

Southwest Regional Water Quality Monitoring Contacts

For questions regarding chemical monitoring: Sophia Petro: (360) 236-3046 or sophia.petro@doh.wa.gov

For questions regarding DBPs: Regina Grimm, p.e.: (360) 236-3035 or regina.grimm@doh.wa.gov
For questions regarding coliform bacteria and microbial issues: Southwest Office: (360) 236-3030 or SWRO.Coli@doh.wa.gov

Additional Notes

The information on this monitoring schedule is valid as of the date in the upper left corner on the first page. However, the information may change with subsequent 
updates in our water quality monitoring database as we receive new data or revise monitoring schedules. There is often a lag time between when you collect your 
sample and when we credit your system with meeting the monitoring requirement.

We have not designed this monitoring schedule to display all compliance requirements. The purpose of this schedule is to assist water systems with planning for most 
water quality monitoring, and to allow systems to compare their records with DOH ODW records. Please be aware that this monitoring schedule does not include 
constituents that require a special monitoring frequency, such as monitoring affiliated with treatment.

Any inaccuracies on this schedule will not relieve the water system owner and operator of the requirement to comply with applicable regulations.

If you have any questions about your monitoring requirements, please contact the regional office staff listed above.

Due Date     

Measure chlorine residuals and submit monthly reports if your system uses continuous chlorination: monthly

Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only): 07/01/2022
Submit CCR certification form to ODW (Community systems only): 10/01/2022
Submit Water Use Efficiency report online to ODW and to customers (Community and other municipal water systems only): 07/01/2022
Send notices of lead and copper sample results to the customers sampled: 30 days after you receive the laboratory results
Submit Certification of customer notification of lead and copper results to ODW: 90 days after you notify customers
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APPENDIX J 
 

WATER RIGHT SELF-ASSESSMENT FORM 
  



Water Right Self-Assessment Form for 

Water System Plans 
331-372 • 1/13/2017 

If you need this publication in an alternative format, call 800.525.0127 

(TDD/TTY call 711). This and other publications are available at 

www.doh.wa.gov/drinkingwater. 

All water right permits, claims, and certificates must be evaluated in a water right self-

assessment for all sources used to supply the water system. The self-assessment compares the 

parameters and other limitations of existing water rights against current and forecasted water 

production, as described in your water system plan, to determine whether the rights are 

adequate to serve your system’s current and future water needs. 

You must account for all sources of supply and total quantities of water withdrawn from the 

source. If you purchase water from another purveyor through a non-emergency intertie, you 

must complete the INTERTIES section of the self-assessment. 

A Note on Exempt Wells 

If you’re seeking DOH approval of a new Group A or Group B water system using an exempt 

well, you must complete the self-assessment, although certain fields will not apply. Talk to your 

DOH regional planner about using the Water Right Self-Assessment form for a Small Water 

System Management Program instead of this version. 

Local governments must ensure that an adequate potable water supply is available from the 

exempt well before issuing a building permit. Before developing a permit exempt well, check 

with your local authorities on their criteria for establishing an adequate potable water supply for 

your planned public water system. 

Water Right Parameters 

Below is a brief description of the parameters associated with a typical water right. For the self-

assessment, you only need to describe the last two bulleted items if they apply to your water 

rights. 

Source Type – this refers to whether the source is surface water, groundwater or a 

spring. 

Source Location – this refers to the location of points of groundwater withdrawal or 

surface water diversion for each right. 

Purpose of Use – this refers to the type of use, such as municipal water supply, 

community domestic, industrial or agricultural purposes. 

Place of Use – this describes where water can be put to beneficial use under the right. 

Under the 2003 Municipal Water Law, RCW 90.03.386, the place of use for a water right 

held for municipal water supply purposes may be the system’s service area as identified 

in an approved water system plan or small water system management program. 

See Ecology Policy 2030 for information on how Ecology administers the Municipal 

Water Law. 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol2030.pdf
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Period of Use – this refers to time-of-year limitations in which the water right may be 

put to use. If any water right has a time-of-year limitation, please include this 

information in the INTERRUPTIBLE WATER RIGHTS section. 

Provisions or Limiting Conditions – this refers to any provisions or conditions placed 

on the water right. If a water right has a limiting condition or other provision, such as a 

collection and reporting requirement, other than a time-of year limitation, include this 

information in the ADDITIONAL COMMENTS section at the bottom of the self-

assessment and in the water system plan narrative. 

See Ecology Policy 1040 for more information on water right terminology. If you have questions 

about your water rights, please contact the Ecology regional office in your area. 

Completing the Water Right Self-Assessment Form 

The self-assessment is a Word document to allow users to make changes or to expand the 

document. You may use another format, if preferred, as long as all required information is 

included. Below is a description of all fields and how to complete them. This form is divided into 

four different sections. Each section is described in the headings below. 

See the column identifiers (A, B, C, etc) at the bottom of each column for guidance in 

completing the necessary calculations. 

Water Right Permit, Certificate, or Claim Number: This number is assigned by Ecology 

when a permit application is filed. It’s listed at the top of the permit or certificate. For water 

right claims, this is the registration number stamped in the lower left hand corner of the 

claim form. 

WFI Source #: Identify the individual sources (e.g. well #1, well #2) as defined on the DOH 

Water Facilities Inventory form. If a water right is associated with multiple sources, list all 

sources in the same row in this column. If a source is associated with multiple water rights, 

identify each water right on a separate row. 

If you have any source(s) that is not currently being used (categorized as standby, back-up, or 

emergency), and the source has an associated water right that is not listed in column #1, please 

include the source and water right information in the ADDITIONAL COMMENTS section. This will 

identify that the source is still intended for a beneficial use under RCW 90.03.015(4). See Ecology 

Policy 1040. 

EXISTING WATER RIGHTS SECTION (olive green color, top section) 

This section refers to existing water rights. It does not include any water right applications that 

have been submitted to Ecology. 

Primary Qi (Instantaneous Quantity): This is also known as instantaneous flow rate. It’s the 

amount of water allowed to be taken under the right from the source during a period of 

peak operation. For surface water, this is generally expressed in terms of cubic feet per 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
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second (cfs). For groundwater, this is generally expressed in terms of gallons per minute 

(gpm). One cfs equals 448.8 gpm. Please indicate the units of measurement you are using for 

each source. If there are situations where the flow rate will be limited (e.g. limitations 

established on the source when other sources are utilized), please note them in the 

ADDITIONAL COMMENTS section in the form and in the WSP narrative. 

Non-Additive Qi: This term was formally known as “supplemental.” Your water rights may 

use the old terminology. See Ecology Policy 1040 for more information. Not all water rights 

have non-additive quantities. If a water right has non-additive Qi quantities, include the non-

additive quantity in this field. This is generally listed in the “quantity, type of use, period of 

use” section on both permits and certificates. Non-additive quantities should not be included 

in the primary Qi totals. 

Primary Qa (Annual Quantity): This is the amount of water that can be taken from the 

source under the right on an annual basis. It’s usually expressed in terms of acre-feet. An 

acre-foot is the amount of water necessary to submerge an acre of land to a depth of one 

foot. One acre-foot equals 43,560 cubic feet or 325,851 gallons of water. 

Non-Additive Qa: This term was formerly known as “supplemental.” Your water rights may 

use the old terminology. See Ecology Policy 1040 for more information. Not all water rights 

have non-additive quantities. If a water right has non-additive Qa quantities, include the 

non-additive quantity in this field. This is generally listed in the “quantity, type of use, period 

of use” section on both permits and certificates. Non-additive quantities should not be 

included in the primary Qa totals. 

CURRENT SOURCE PRODUCTION SECTION (light green color, top section) 

This section refers to how much water is withdrawn from the source under each water right for 

the most recent full calendar year. You will need to determine any excess or deficiency for each 

water right after calculating how much water was withdrawn compared to how much water is 

allowed under each water right. If demand has decreased over past years, you may wish to 

include historic maximum production information in the ADDITIONAL COMMENTS section. This 

will provide a more complete picture of the use of your water rights. 

Use the water use data and demand projections from your water system plan to define current 

and projected water needs. You can determine if you’ll need additional water rights based on 

the comparison of existing water rights, current water production, and projected 10- and 20-

year needs. 

Total Qi (Instantaneous Quantity): This refers to the total maximum instantaneous flow 

rate withdrawn from the source under each water right during the most recent calendar year. 

For surface water, this is expressed in terms of cubic feet per second (cfs). For groundwater, 

this is expressed in terms of gallons per minute (gpm). One cfs equals 448.8 gpm. 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
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Current Excess or Deficiency (Qi): Please calculate the excess or deficiency for each water 

right after comparing the total amount withdrawn against each water right. Please use 

parentheses for deficient amounts. 

Total Qa (Annual Quantity): This refers to the total volume of water withdrawn from each 

source under each water right during the most recent calendar year. It’s usually expressed in 

acre-feet. 

Current Excess or Deficiency (Qa): Please calculate the excess or deficiency for each water 

right after comparing the total amount withdrawn against each water right. Please use 

parentheses for deficient amounts. 

10-YEAR FORECASTED SOURCE PRODUCTION SECTION (light blue color, top section) 

This section refers to how much water you project to withdraw from each source in ten years as 

determined in your water system plan. Please complete this section in the same manner (using 

the same units of measurement) as the current source production section using your 10-year 

forecasted amounts. 

20-YEAR FORECASTED SOURCE PRODUCTION SECTION (darker blue color, top section) 

This section refers to how much water you project to withdraw from each source in twenty years 

as determined in your water system plan. Please complete this section in the same manner 

(using the same units of measurement) as the current source production section using your 20-

year forecasted amounts. If you are unable to provide 20-year forecasts for each source, you 

may choose to include the combined 20-year total at the bottom. 

PENDING WATER RIGHTS SECTION (second section of form) 

Please complete this section for any water right applications that have been submitted to 

Ecology. Please include the application number, whether it’s a new or a change application, the 

date submitted, and the total quantities requested. 

INTERTIES SECTION (third section of form) 

This section must be completed by purveyors who purchase any amount of wholesale water. If 

your system sells water to another public water system, include the quantity sold in the 

CURRENT SOURCE PRODUCTION section. 

Purchasers of wholesale water must account for all water obtained through the intertie for non-

emergency supply purposes. This is to ensure that all sources of supply are considered when 

evaluating whether new water rights are needed within 20 years. 

Please identify the maximum quantity of water, expressed in the same manner as the above 

sections, allowed under each intertie contract. If there are limiting conditions or temporary 
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agreements that effect the long-term use of the intertie, you must account for such limiting 

conditions when evaluating the current and forecasted water supply needs in your water system 

plan. 

Finally, purchasers of wholesale water are responsible for ensuring that the underlying water 

right (held by the purveyor selling water) are adequate for such use. You should confirm that the 

selling system has accounted for the wholesale area in their water system plan to ensure that 

the water right authorizes the distribution of water through the intertie. 

INTERRUPTIBLE WATER RIGHTS SECTION (bottom section of form) 

This section refers to water rights that have an annual time-of-year interruption. Please 

complete this section for any water right listed in the above fields that has a time-of-year 

interruption. Please include the water right number, describe the limitation, and the time period 

of interruption. Purveyors with interruptible rights should develop a water shortage response 

plan as part of their water system plan to describe how demand will be met during periods of 

interruption through aggressive demand-side conservation, fixing leaks or other means. 

ADDITIONAL COMMENTS SECTION (bottom section of form) 

If the system has any source that is not currently being used on a regular basis (such a source 

may be categorized as stand-by, back-up, emergency), you should identify the source in this 

section if the source has an associated water right that is not listed in the above sections. The 

purpose is to identify that such water rights are still intended for a future beneficial use as 

required under RCW 90.03.015(4). See Page 2, Item 9 (b) in ECY Policy 2030. For these water 

rights, please briefly describe the future intended use of the source and when you expect to 

utilize the water right. This does not refer to sources categorized as seasonal sources. 

You should also include any other comments in this section that will explain aspects of your 

water right portfolio that are not identified above. 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol2030.pdf


 

Water Right Self-Assessment Form for Water System Plan 
Mouse-over any link for more information. Click on any link for more detailed instructions. 

Water Right 

Permit, 

Certificate, or 

Claim # 

*If water right is 

interruptible, 

identify limitation 

in yellow section 

below 

WFI Source # 

If a source has 

multiple water 

rights, list each 

water right on 

separate line 

Existing Water Rights 

Qi= Instantaneous Flow Rate Allowed (GPM or CFS) 

Qa= Annual Volume Allowed (Acre-Feet/Year) 

This includes wholesale water sold 

Current Source Production – Most Recent 

Calendar Year 

Qi = Max Instantaneous Flow Rate Withdrawn (GPM) 

Qa = Annual Volume Withdrawn (Acre-Feet/Year) 

This includes wholesale water sold 

10-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

20-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

Primary 

Qi 

Maximum 

Rate Allowed 

Non-Additive 

Qi 

Maximum 

Rate 

Allowed 

Primary 

Qa 

Maximum 

Volume 

Allowed 

Non-

Additive Qa 

Maximum 

Volume 

Allowed 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 10 Years  

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 10 Years 

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

1. C 10260 Elochoman River 372.5 gpm  572.3  372.5 0 361.1 211.2 372.5 0 424.4 147.9 372.5 0 532.6 39.7 

2. C 3968B Elochoman River 89.8 gpm    77.5 12.3   89.8 0   89.8 0   

3. C 3718B Elochoman River 134.6 gpm     134.6   134.6 0   134.6 0   

4. C 2929 Elochoman River 224.4 gpm  61.5   224.4  61.5 103.1 121.3  61.5 103.1 121.3  61.5 

5. 782C Abe Creek 224.4 gpm     224.4    224.4    224.4   

6. 40C Cougar Creek 269.3 gpm     269.3    269.3    269.3   

  TOTALS = 1,315  633.8  450 865 361.1 272.7 700 615 424.4 209.4 700 615 532.6 101.2 

Column Identifiers for Calculations: A B C =A-C D =B-D E  = A-E F =B-F  G =A-G H =B-H 

PENDING WATER RIGHT APPLICATIONS: Identify any water right applications that have been submitted to Ecology. 

Application 

Number 

New or Change 

Application? 
Date Submitted 

Quantities Requested  

Primary Qi Non-Additive Qi Primary Qa Non-Additive Qa 

       

       

       

 

INTERTIES: Systems receiving wholesale water complete this section. Wholesaling systems must include water sold through intertie in the current and forecasted source production columns above. 

Name of Wholesaling 

System Providing Water  

Quantities Allowed 

In Contract 

Expiration 

Date of 

Contract 

Currently Purchased 

Current quantity purchased through intertie  

10-Year Forecasted Purchase 

Forecasted quantity purchased through intertie 

20-Year Forecasted Purchase 

Forecasted quantity purchased through intertie 

Maximum 

 Qi 

Instantaneous 

Flow Rate  

Maximum 

Qa 

Annual 

Volume 

Maximum 

Qi 

Instantaneous 

Flow Rate  

Current 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

Annual 

Volume 

Current 

Excess or 

(Deficiency) 

Qa 

Maximum 

Qi 

10-Year 

Forecast 

Future Excess 

or 

(Deficiency) 

Qi 

Maximum 

Qa 

10-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qa 

Maximum 

Qi 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qa 

1                

2                

3                

TOTALS =                

Column Identifiers for Calculations:  A B  C =A-C D =B-D E =A-E F =B-F G =A-G H =B-H 

INTERRUPTIBLE WATER RIGHTS: Identify limitations on any water rights listed above that are interruptible. 

Water Right # Conditions of Interruption Time Period of Interruption 

1   

2   

3   

 

ADDITIONAL COMMENTS: 
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Cathlamet 2023 WSP Modeling Results
Static Pressures, 2023 Average Day Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J120 0.43 283 365.59 35.78
J96 0.43 185 277.13 39.92
J97 0.43 185 277.13 39.92
J54 0.43 185 278.12 40.35
J56 0.43 185 278.13 40.36
J115 0.43 260 365.59 45.75
J116 0.43 260 365.59 45.75
J143 0.43 170 277.2 46.45
J117 0.43 255 365.58 47.91
J59 0.43 225 336.93 48.5
J209 0.43 225 336.93 48.5
J178 0.43 423 540.74 51.02
J99 0.43 155 277.19 52.95
J100 0.43 155 277.2 52.95
J153 0.43 155 277.2 52.95
J118 0.43 243 365.58 53.11
J57 0.43 155 278.13 53.35
J213 0.43 240 365.59 54.42
J98 0.43 150 277.14 55.09
J148 0.43 150 277.22 55.12
J147 0.43 150 277.22 55.12
J149 0.43 150 277.22 55.13
J95 0.43 145 277.12 57.25
J145 0.43 145 277.21 57.29
J144 0.43 145 277.21 57.29
J146 0.43 145 277.21 57.29
J151 0.43 145 277.22 57.29
J150 0.43 145 277.23 57.29
J189 0.43 143 277.81 58.41
J179 0.43 405 540.74 58.82
J180 0.43 405 540.74 58.82
J87 0.43 140 277.12 59.41
J88 0.43 140 277.13 59.42
J89 0.43 140 277.15 59.43
J152 0.43 140 277.22 59.46
J159 0.43 225 365.58 60.91
J157 0.43 225 365.58 60.91
J158 0.43 225 365.58 60.91
J36 0.43 137 277.87 61.04
J58 0.43 195 336.93 61.5
J212 0.43 135 277.21 61.62
J101 0.43 135 277.21 61.62
J154 0.43 135 277.25 61.64



Cathlamet 2023 WSP Modeling Results
Static Pressures, 2023 Average Day Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J171 0.43 222 365.59 62.22
J193 0.43 132 277.25 62.94
J160 0.43 220 365.58 63.08
J156 0.43 220 365.58 63.08
J169 0.43 220 365.58 63.08
J122 0.43 220 365.59 63.08
J177 0.43 395 540.74 63.15
J163 0.43 219 365.58 63.51
J55 0.43 190 336.93 63.66
J121 0.43 218 365.59 63.95
J162 0.43 215 365.58 65.25
J170 0.43 215 365.59 65.25
J90 0.43 125 277.18 65.94
J102 0.43 125 277.21 65.95
J103 0.43 122 277.21 67.25
J111 0.43 210 365.58 67.41
J108 0.43 210 365.58 67.41
J161 0.43 210 365.58 67.41
J155 0.43 210 365.58 67.41
J172 0.43 210 365.59 67.42
J125 0.43 208 365.58 68.28
J124 0.43 208 365.58 68.28
J128 0.43 205 365.58 69.58
J129 0.43 205 365.58 69.58
J109 0.43 205 365.58 69.58
J107 0.43 205 365.58 69.58
J127 0.43 205 365.58 69.58
J126 0.43 205 365.58 69.58
J123 0.43 205 365.58 69.58
J119 0.43 200 365.57 71.74
J110 0.43 200 365.58 71.74
J105 0.43 200 365.58 71.74
J106 0.43 200 365.58 71.74
J166 0.43 198 365.58 72.61
J164 0.43 195 365.58 73.91
J183 0.43 370 540.74 73.98
J130 0.43 190 365.58 76.08
J167 0.43 190 365.58 76.08
J181 0.43 362 540.74 77.45
J104 0.43 185 365.58 78.24
J168 0.43 185 365.58 78.25
J192 0.43 360 540.74 78.31
J91 0.43 95 277.21 78.95



Cathlamet 2023 WSP Modeling Results
Static Pressures, 2023 Average Day Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J135 0.43 183 365.58 79.11
J131 0.43 183 365.58 79.11
J137 0.43 180 365.58 80.41
J136 0.43 180 365.58 80.41
J113 0.43 180 365.58 80.41
J112 0.43 180 365.58 80.41
J114 0.43 180 365.58 80.41
J184 0.43 450 635.91 80.55
J86 0.43 90 277.06 81.05
J92 0.43 90 277.22 81.12
J165 0.43 178 365.58 81.28
J191 0.43 85 277.03 83.21
J140 0.43 170 365.58 84.74
J141 0.43 170 365.58 84.74
J138 0.43 170 365.58 84.74
J139 0.43 170 365.58 84.74
J175 0.43 440 635.91 84.89
J142 0.43 165 365.58 86.91
J134 0.43 165 365.58 86.91
J133 0.43 165 365.58 86.91
J132 0.43 165 365.58 86.91
J176 0.43 435 635.91 87.05
J17 0.43 75 278.45 88.15
J51 0.43 70 277.59 89.95
J52 0.43 70 277.59 89.95
J53 0.43 70 277.64 89.97
J190 0.43 70 277.64 89.97
J27 0.43 68 278.22 91.09
J24 0.43 65 278.46 92.49
J85 0.43 60 277.09 94.07
J50 0.43 58 277.57 95.14
J35 0.43 58 278.09 95.36
J25 0.43 58 278.46 95.52
J28 0.43 55 278.16 96.69
J182 0.43 315 540.74 97.81
J76 0.43 50 277.27 98.48
J70 0.43 50 277.32 98.5
J69 0.43 50 277.32 98.5
J68 0.43 50 277.4 98.53
J48 0.43 50 277.48 98.57
J49 0.43 50 277.48 98.57
J34 0.43 50 278.11 98.84
J75 0.43 48 277.25 99.33



Cathlamet 2023 WSP Modeling Results
Static Pressures, 2023 Average Day Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J174 0.43 405 635.91 100.05
J29 0.43 47 278.12 100.14
J94 0.43 46 277.24 100.2
J84 0.43 45 277.15 100.59
J93 0.43 45 277.24 100.63
J67 0.43 45 277.4 100.7
J83 0.43 42 277.19 101.91
J26 0.43 43 278.45 102.02
J185 0.43 400 635.91 102.22
J30 0.43 42 278.12 102.31
J1 0.43 40 278.46 103.32
J2 0.43 40 278.46 103.32
J23 0.43 40 278.46 103.32
J74 0.43 35 277.25 104.97
J73 0.43 35 277.25 104.97
J47 0.43 35 277.48 105.07
J45 0.43 32 277.48 106.37
J72 0.43 30 277.27 107.14
J64 0.43 30 277.34 107.17
J65 0.43 30 277.35 107.18
J66 0.43 30 277.45 107.22
J211 0.43 30 277.56 107.27
J37 0.43 30 277.57 107.27
J4 0.43 27 278.45 108.95
J80 0.43 25 277.24 109.3
J21 0.43 25 278.45 109.82
J14 0.43 25 278.45 109.82
J11 0.43 25 278.45 109.82
J13 0.43 25 278.45 109.82
J9 0.43 25 278.45 109.82
J8 0.43 25 278.45 109.82
J19 0.43 25 278.45 109.82
J196 0.43 25 278.45 109.82
J195 0.43 25 278.45 109.82
J7 0.43 25 278.45 109.82
J71 0.43 23 277.29 110.18
J63 0.43 22 277.33 110.63
J15 0.43 20 278.45 111.99
J18 0.43 20 278.45 111.99
J22 0.43 20 278.45 111.99
J44 0.43 19 277.5 112.01
J81 0.43 18 277.22 112.32
J16 0.43 18 278.45 112.85



Cathlamet 2023 WSP Modeling Results
Static Pressures, 2023 Average Day Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J6 0.43 18 278.45 112.85
J31 0.43 17 278.11 113.14
J32 0.43 17 278.12 113.14
J33 0.43 17 278.12 113.14
J82 0.43 15 277.21 113.62
J77 0.43 15 277.24 113.63
J78 0.43 15 277.24 113.63
J46 0.43 14 277.5 114.17
J38 0.43 13 277.56 114.64
J79 0.43 12 277.24 114.93
J43 0.43 10 277.52 115.92
J39 0.43 10 277.56 115.93
J20 0.43 10 278.45 116.32
J5 0.43 10 278.45 116.32
J3 0.43 10 278.46 116.32
J40 0.43 6 277.56 117.67
J42 0.43 5 277.55 118.1
J41 0.43 5 277.56 118.1
J173 0.43 257 540.74 122.94
J210 0.43 275 674.21 172.98
J188 0.43 240 678.75 190.11



Static Pressures, 2023 Peak Hour Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J97 2.31 185 253.1 29.51

rounds up to 30, just downstream of the 
Columbia PRV, pressure could be raised by 
adjusting this PRV setting

J96 2.31 185 253.1 29.51

rounds up to 30, just downstream of the 
Columbia PRV, pressure could be raised by 
adjusting this PRV setting

J120 2.31 283 362.98 34.65
J54 2.31 185 267.51 35.75
J56 2.31 185 267.77 35.86
J143 2.31 170 254.13 36.46
J99 2.31 155 253.9 42.86
J100 2.31 155 253.94 42.87
J153 2.31 155 254.08 42.93
J115 2.31 260 362.97 44.62
J116 2.31 260 362.98 44.62
J98 2.31 150 253.08 44.66
J148 2.31 150 254.19 45.15
J147 2.31 150 254.19 45.15
J149 2.31 150 254.26 45.18
J95 2.31 145 252.68 46.66
J117 2.31 255 362.85 46.73
J145 2.31 145 254.13 47.29
J144 2.31 145 254.14 47.29
J146 2.31 145 254.16 47.3
J151 2.31 145 254.23 47.33
J150 2.31 145 254.34 47.38
J59 2.31 225 336.93 48.5
J209 2.31 225 336.93 48.5
J87 2.31 140 252.65 48.81
J57 2.31 155 267.77 48.86
J88 2.31 140 252.83 48.89
J89 2.31 140 253.11 49.01
J152 2.31 140 254.22 49.49
J178 2.31 423 538.67 50.12
J212 2.31 135 254.07 51.59
J101 2.31 135 254.07 51.59
J189 2.31 143 262.65 51.85
J154 2.31 135 254.69 51.86
J118 2.31 243 362.81 51.91
J193 2.31 132 254.69 53.16



Static Pressures, 2023 Peak Hour Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J213 2.31 240 362.98 53.29
J36 2.31 137 263.66 54.88
J90 2.31 125 253.6 55.72
J102 2.31 125 254.09 55.93
J103 2.31 122 254.09 57.23
J180 2.31 405 538.66 57.91
J179 2.31 405 538.66 57.91
J159 2.31 225 362.09 59.4
J157 2.31 225 362.09 59.4
J158 2.31 225 362.09 59.4
J171 2.31 222 362.99 61.09
J58 2.31 195 336.92 61.5
J160 2.31 220 362.09 61.57
J156 2.31 220 362.09 61.57
J169 2.31 220 362.9 61.92
J122 2.31 220 363.16 62.03
J163 2.31 219 362.35 62.11
J177 2.31 395 538.7 62.27
J121 2.31 218 363 62.83
J55 2.31 190 336.92 63.66
J162 2.31 215 362.4 63.87
J170 2.31 215 363.4 64.3
J108 2.31 210 361.92 65.82
J111 2.31 210 361.92 65.82
J161 2.31 210 362.09 65.9
J155 2.31 210 362.09 65.9
J172 2.31 210 362.99 66.29
J125 2.31 208 362.4 66.9
J124 2.31 208 362.42 66.91
J109 2.31 205 361.92 67.99
J107 2.31 205 361.92 67.99
J128 2.31 205 361.92 67.99
J129 2.31 205 361.93 68
J127 2.31 205 362.08 68.06
J126 2.31 205 362.09 68.07
J123 2.31 205 362.62 68.3
J91 2.31 95 254.02 68.9
J86 2.31 90 250.88 69.71
J105 2.31 200 361.88 70.14
J110 2.31 200 361.91 70.16



Static Pressures, 2023 Peak Hour Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J106 2.31 200 361.92 70.16
J119 2.31 200 362.66 70.48
J92 2.31 90 254.04 71.08
J166 2.31 198 362.72 71.37
J191 2.31 85 250.27 71.61
J164 2.31 195 362.42 72.54
J183 2.31 370 538.65 73.08
J130 2.31 190 361.85 74.46
J167 2.31 190 362.78 74.86
J181 2.31 362 538.65 76.54
J104 2.31 185 361.76 76.59
J168 2.31 185 362.91 77.09
J192 2.31 360 538.65 77.41
J135 2.31 183 361.76 77.46
J131 2.31 183 361.79 77.47
J137 2.31 180 361.76 78.75
J136 2.31 180 361.76 78.76
J113 2.31 180 362.11 78.91
J112 2.31 180 362.13 78.92
J114 2.31 180 362.24 78.96
J184 2.31 450 633.73 79.61
J165 2.31 178 362.72 80.04
J51 2.31 70 259.5 82.11
J52 2.31 70 259.54 82.13
J190 2.31 70 260.25 82.43
J53 2.31 70 260.25 82.43
J85 2.31 60 251.5 82.98
J140 2.31 170 361.75 83.09
J141 2.31 170 361.75 83.09
J139 2.31 170 361.75 83.09
J138 2.31 170 361.75 83.09
J175 2.31 440 633.37 83.79
J142 2.31 165 361.75 85.25
J134 2.31 165 361.75 85.25
J133 2.31 165 361.79 85.27
J132 2.31 165 361.79 85.27
J17 2.31 75 272.29 85.49
J176 2.31 435 633.37 85.95
J27 2.31 68 268.92 87.06
J50 2.31 58 259.12 87.15



Static Pressures, 2023 Peak Hour Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J76 2.31 50 254.64 88.67
J70 2.31 50 255.4 89
J69 2.31 50 255.53 89.06
J75 2.31 48 254.28 89.38
J68 2.31 50 256.67 89.55
J84 2.31 45 252.59 89.95
J24 2.31 65 272.6 89.95
J48 2.31 50 257.75 90.02
J49 2.31 50 257.8 90.04
J94 2.31 46 254.23 90.22
J35 2.31 58 266.92 90.52
J93 2.31 45 254.23 90.66
J83 2.31 42 253.29 91.55
J67 2.31 45 256.67 91.72
J28 2.31 55 267.97 92.28
J25 2.31 58 272.52 92.95
J34 2.31 50 267.17 94.1
J74 2.31 35 254.22 94.99
J73 2.31 35 254.25 95
J29 2.31 47 267.38 95.49
J47 2.31 35 257.76 96.52
J182 2.31 315 538.65 96.91
J72 2.31 30 254.56 97.3
J30 2.31 42 267.38 97.66
J64 2.31 30 255.65 97.78
J45 2.31 32 257.77 97.83
J65 2.31 30 255.84 97.86
J66 2.31 30 257.33 98.5
J174 2.31 405 633.37 98.95
J211 2.31 30 259.02 99.23
J80 2.31 25 254.17 99.3
J37 2.31 30 259.18 99.3
J26 2.31 43 272.47 99.43
J71 2.31 23 254.93 100.5
J23 2.31 40 272.46 100.73
J1 2.31 40 272.46 100.73
J2 2.31 40 272.46 100.73
J63 2.31 22 255.52 101.18
J185 2.31 400 633.73 101.28
J81 2.31 18 253.79 102.17



Static Pressures, 2023 Peak Hour Demand, results for demand nodes only'

ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J82 2.31 15 253.57 103.37
J44 2.31 19 258.04 103.58
J78 2.31 15 254.17 103.63
J77 2.31 15 254.17 103.63
J79 2.31 12 254.17 104.93
J46 2.31 14 257.99 105.72
J4 2.31 27 272.33 106.3
J38 2.31 13 259.03 106.61
J21 2.31 25 272.27 107.14
J14 2.31 25 272.28 107.15
J13 2.31 25 272.28 107.15
J11 2.31 25 272.28 107.15
J9 2.31 25 272.29 107.15
J19 2.31 25 272.29 107.15
J8 2.31 25 272.29 107.15
J196 2.31 25 272.32 107.16
J195 2.31 25 272.32 107.16
J7 2.31 25 272.32 107.16
J43 2.31 10 258.39 107.63
J39 2.31 10 258.99 107.89
J31 2.31 17 267.24 108.43
J32 2.31 17 267.38 108.49
J33 2.31 17 267.38 108.49
J15 2.31 20 272.28 109.31
J18 2.31 20 272.28 109.31
J22 2.31 20 272.32 109.33
J40 2.31 6 258.92 109.59
J42 2.31 5 258.85 109.99
J41 2.31 5 258.9 110.02
J16 2.31 18 272.28 110.18
J6 2.31 18 272.3 110.19
J20 2.31 10 272.3 113.65
J5 2.31 10 272.32 113.66
J3 2.31 10 272.46 113.72
J173 2.31 257 538.4 121.93
J210 2.31 275 671.77 171.92
J188 2.31 240 676.09 188.96



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J97 2.91 185 249.45 27.92 J97 2.91 185 258.21 31.72

J96 2.91 185 249.45 27.93 J96 2.91 185 258.23 31.73
J143 2.91 170 250.37 34.82 J54 2.91 185 267.43 35.71
J54 2.91 185 265.4 34.84 J56 2.91 185 267.66 35.81
J56 2.91 185 265.7 34.97 J178 2.91 423 506 35.96
J99 2.91 155 249.99 41.16 J143 2.91 170 256.35 37.42
J100 2.91 155 250.02 41.17 J180 2.91 405 505.99 43.76
J153 2.91 155 250.21 41.25 J179 2.91 405 505.99 43.76
J120 2.91 283 380.49 42.24 J153 2.91 155 256.36 43.92
J98 2.91 150 249.16 42.97 J100 2.91 155 256.37 43.92
J148 2.91 150 250.27 43.45 J99 2.91 155 256.37 43.92
J147 2.91 150 250.27 43.45 J98 2.91 150 256.39 46.1
J149 2.91 150 250.34 43.48 J148 2.91 150 256.44 46.12
J95 2.91 145 248.52 44.86 J147 2.91 150 256.44 46.12
J145 2.91 145 250.22 45.59 J149 2.91 150 256.49 46.14
J144 2.91 145 250.22 45.59 J95 2.91 145 255.96 48.08
J146 2.91 145 250.24 45.6 J177 2.91 395 506.05 48.12
J151 2.91 145 250.3 45.63 J145 2.91 145 256.4 48.27
J150 2.91 145 250.42 45.68 J144 2.91 145 256.41 48.27
J87 2.91 140 248.45 46.99 J146 2.91 145 256.42 48.28
J88 2.91 140 248.71 47.1 J151 2.91 145 256.48 48.3
J89 2.91 140 249 47.23 J150 2.91 145 256.56 48.34
J152 2.91 140 250.29 47.79 J59 2.91 225 336.92 48.5



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J57 2.91 155 265.7 47.97 J209 2.91 225 336.93 48.5
J59 2.91 225 336.92 48.5 J57 2.91 155 267.65 48.81
J209 2.91 225 336.93 48.5 J87 2.91 140 255.77 50.16
J178 2.91 423 536.15 49.03 J88 2.91 140 255.94 50.24
J212 2.91 135 250.12 49.88 J89 2.91 140 256.02 50.27
J101 2.91 135 250.12 49.88 J152 2.91 140 256.47 50.47
J154 2.91 135 250.79 50.17 J189 2.91 143 263.03 52.01
J189 2.91 143 259.61 50.53 J212 2.91 135 256.38 52.6
J193 2.91 132 250.79 51.47 J101 2.91 135 256.38 52.6
J115 2.91 260 380.49 52.21 J154 2.91 135 256.81 52.78
J116 2.91 260 380.49 52.21 J193 2.91 132 256.81 54.08
J36 2.91 137 260.77 53.63 J120 2.91 283 408.27 54.28
J90 2.91 125 249.52 53.95 J36 2.91 137 263.88 54.98
J102 2.91 125 250.12 54.22 J90 2.91 125 256.17 56.83
J117 2.91 255 380.3 54.29 J102 2.91 125 256.38 56.93
J103 2.91 122 250.12 55.52 J103 2.91 122 256.38 58.23
J119 2.91 250 380 56.33 J183 2.91 370 505.97 58.92
J180 2.91 405 536.13 56.82 J58 2.91 195 336.92 61.49
J179 2.91 405 536.13 56.82 J181 2.91 362 505.97 62.38
J118 2.91 243 380.23 59.46 J192 2.91 360 505.97 63.25
J213 2.91 240 380.5 60.88 J55 2.91 190 336.92 63.66
J177 2.91 395 536.2 61.18 J159 2.91 225 372.74 64.02
J58 2.91 195 336.92 61.49 J157 2.91 225 372.74 64.02
J55 2.91 190 336.92 63.66 J158 2.91 225 372.74 64.02
J159 2.91 225 378.35 66.45 J115 2.91 260 408.27 64.25
J157 2.91 225 378.35 66.45 J116 2.91 260 408.27 64.25
J158 2.91 225 378.35 66.45 J160 2.91 220 372.74 66.18



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J91 2.91 95 249.97 67.15 J156 2.91 220 372.74 66.18
J86 2.91 90 245.58 67.41 J117 2.91 255 408.08 66.33
J160 2.91 220 378.35 68.61 J163 2.91 219 373.94 67.14
J156 2.91 220 378.35 68.61 J169 2.91 220 376.38 67.76
J171 2.91 222 380.51 68.68 J119 2.91 250 407.79 68.37
J191 2.91 85 244.65 69.18 J162 2.91 215 374.01 68.9
J92 2.91 90 249.98 69.32 J91 2.91 95 256.3 69.89
J163 2.91 219 379.06 69.35 J108 2.91 210 371.97 70.18
J169 2.91 220 380.31 69.46 J111 2.91 210 371.97 70.18
J122 2.91 220 380.89 69.71 J86 2.91 90 252.65 70.48
J121 2.91 218 380.52 70.42 J161 2.91 210 372.74 70.52
J162 2.91 215 379.13 71.12 J155 2.91 210 372.74 70.52
J183 2.91 370 536.12 71.98 J118 2.91 243 408.01 71.5
J170 2.91 215 381.41 72.11 J125 2.91 208 374.01 71.93
J108 2.91 210 377.88 72.74 J124 2.91 208 374.09 71.96
J111 2.91 210 377.88 72.74 J92 2.91 90 256.3 72.06
J161 2.91 210 378.35 72.95 J191 2.91 85 251.72 72.24
J155 2.91 210 378.35 72.95 J109 2.91 205 371.97 72.35
J172 2.91 210 380.51 73.88 J107 2.91 205 371.97 72.35
J125 2.91 208 379.13 74.15 J128 2.91 205 371.99 72.36
J124 2.91 208 379.17 74.17 J129 2.91 205 372.04 72.38
J109 2.91 205 377.88 74.91 J127 2.91 205 372.7 72.66
J107 2.91 205 377.88 74.91 J126 2.91 205 372.75 72.68
J128 2.91 205 377.88 74.91 J213 2.91 240 408.28 72.92
J129 2.91 205 377.91 74.92 J123 2.91 205 374.83 73.59
J127 2.91 205 378.33 75.1 J105 2.91 200 371.77 74.43
J126 2.91 205 378.36 75.12 J106 2.91 200 371.97 74.51



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J181 2.91 362 536.12 75.45 J110 2.91 200 371.97 74.51
J123 2.91 205 379.65 75.67 J166 2.91 198 375.42 76.87
J184 2.91 450 625.97 76.25 J164 2.91 195 374.08 77.6
J192 2.91 360 536.12 76.31 J184 2.91 450 631.51 78.65
J105 2.91 200 377.77 77.03 J130 2.91 190 371.72 78.74
J110 2.91 200 377.88 77.07 J167 2.91 190 375.71 80.47
J106 2.91 200 377.88 77.08 J104 2.91 185 371.13 80.65
J166 2.91 198 379.89 78.81 J171 2.91 222 408.3 80.72
J164 2.91 195 379.17 79.8 J135 2.91 183 371.3 81.59
J175 2.91 440 625.59 80.42 J131 2.91 183 371.49 81.67
J51 2.91 70 256.05 80.61 J122 2.91 220 408.71 81.77
J52 2.91 70 256.09 80.63 J121 2.91 218 408.31 82.46
J85 2.91 60 246.39 80.76 J51 2.91 70 260.48 82.54
J190 2.91 70 256.92 80.99 J52 2.91 70 260.52 82.55
J53 2.91 70 256.92 80.99 J175 2.91 440 630.88 82.71
J130 2.91 190 377.69 81.33 J182 2.91 315 505.97 82.75
J167 2.91 190 380.02 82.34 J190 2.91 70 261.13 82.81
J176 2.91 435 625.59 82.58 J53 2.91 70 261.13 82.82
J104 2.91 185 377.42 83.37 J137 2.91 180 371.36 82.91
J135 2.91 183 377.43 84.25 J136 2.91 180 371.36 82.91
J131 2.91 183 377.53 84.29 J168 2.91 185 376.38 82.93
J168 2.91 185 380.32 84.63 J113 2.91 180 372.7 83.5
J17 2.91 75 270.73 84.81 J112 2.91 180 372.81 83.54
J137 2.91 180 377.43 85.55 J114 2.91 180 373.16 83.7
J136 2.91 180 377.43 85.55 J85 2.91 60 253.3 83.76
J50 2.91 58 255.57 85.61 J170 2.91 215 409.45 84.25
J113 2.91 180 378.37 85.95 J176 2.91 435 630.88 84.88



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J112 2.91 180 378.44 85.98 J17 2.91 75 271.12 84.98
J114 2.91 180 378.7 86.1 J165 2.91 178 375.41 85.54
J27 2.91 68 266.89 86.18 J172 2.91 210 408.3 85.92
J76 2.91 50 250.5 86.88 J27 2.91 68 268.39 86.83
J70 2.91 50 251.32 87.23 J141 2.91 170 371.35 87.25
J69 2.91 50 251.46 87.29 J140 2.91 170 371.35 87.25
J165 2.91 178 379.89 87.48 J139 2.91 170 371.35 87.25
J75 2.91 48 250.1 87.57 J138 2.91 170 371.35 87.25
J68 2.91 50 252.74 87.85 J50 2.91 58 260.11 87.58
J84 2.91 45 247.83 87.89 J142 2.91 165 371.35 89.41
J48 2.91 50 253.97 88.38 J134 2.91 165 371.35 89.41
J49 2.91 50 254.03 88.4 J133 2.91 165 371.49 89.47
J94 2.91 46 250.07 88.42 J132 2.91 165 371.49 89.47
J93 2.91 45 250.07 88.86 J24 2.91 65 271.56 89.5
J24 2.91 65 271.19 89.34 J76 2.91 50 256.57 89.51
J35 2.91 58 264.55 89.5 J70 2.91 50 257.11 89.74
J83 2.91 42 248.76 89.59 J69 2.91 50 257.21 89.78
J141 2.91 170 377.43 89.88 J68 2.91 50 258.09 90.17
J140 2.91 170 377.43 89.88 J75 2.91 48 256.32 90.26
J139 2.91 170 377.43 89.88 J35 2.91 58 266.65 90.41
J138 2.91 170 377.43 89.88 J48 2.91 50 258.95 90.54
J67 2.91 45 252.74 90.01 J49 2.91 50 258.99 90.56
J28 2.91 55 265.79 91.34 J84 2.91 45 254.45 90.75
J142 2.91 165 377.43 92.04 J94 2.91 46 256.31 91.13
J134 2.91 165 377.43 92.04 J93 2.91 45 256.31 91.56
J133 2.91 165 377.52 92.09 J28 2.91 55 267.58 92.11
J132 2.91 165 377.52 92.09 J67 2.91 45 258.09 92.33



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J25 2.91 58 271.08 92.33 J83 2.91 42 255.2 92.38
J34 2.91 50 264.85 93.09 J25 2.91 58 271.48 92.5
J74 2.91 35 250 93.16 J34 2.91 50 266.87 93.97
J73 2.91 35 250.03 93.17 J29 2.91 47 267.05 95.35
J29 2.91 47 265.09 94.5 J74 2.91 35 256.21 95.85
J47 2.91 35 253.98 94.88 J73 2.91 35 256.23 95.86
J72 2.91 30 250.37 95.49 J47 2.91 35 258.96 97.04
J174 2.91 405 625.59 95.58 J30 2.91 42 267.05 97.51
J182 2.91 315 536.12 95.81 J174 2.91 405 630.88 97.87
J64 2.91 30 251.6 96.02 J72 2.91 30 256.46 98.13
J65 2.91 30 251.81 96.11 J45 2.91 32 258.97 98.34
J45 2.91 32 253.99 96.19 J64 2.91 30 257.3 98.49
J30 2.91 42 265.09 96.66 J65 2.91 30 257.44 98.55
J66 2.91 30 253.49 96.84 J26 2.91 43 271.4 98.97
J80 2.91 25 249.94 97.47 J66 2.91 30 258.61 99.06
J211 2.91 30 255.43 97.68 J211 2.91 30 260.01 99.66
J37 2.91 30 255.63 97.76 J37 2.91 30 260.15 99.72
J185 2.91 400 625.97 97.91 J80 2.91 25 256.16 100.16
J71 2.91 23 250.79 98.7 J23 2.91 40 271.37 100.25
J26 2.91 43 271.01 98.8 J1 2.91 40 271.37 100.25
J63 2.91 22 251.44 99.42 J2 2.91 40 271.37 100.25
J23 2.91 40 270.99 100.09 J185 2.91 400 631.51 100.31
J1 2.91 40 270.99 100.09 J71 2.91 23 256.74 101.28
J2 2.91 40 270.99 100.09 J63 2.91 22 257.2 101.91
J81 2.91 18 249.42 100.27 J81 2.91 18 255.73 103.01
J82 2.91 15 249.13 101.45 J44 2.91 19 259.15 104.06
J78 2.91 15 249.94 101.8 J82 2.91 15 255.5 104.21



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J77 2.91 15 249.94 101.8 J78 2.91 15 256.16 104.49
J44 2.91 19 254.28 101.95 J77 2.91 15 256.16 104.49
J79 2.91 12 249.94 103.1 J79 2.91 12 256.16 105.79
J46 2.91 14 254.21 104.08 J4 2.91 27 271.18 105.8
J38 2.91 13 255.44 105.05 J46 2.91 14 259.08 106.19
J4 2.91 27 270.79 105.64 J21 2.91 25 271.09 106.63
J43 2.91 10 254.67 106.02 J14 2.91 25 271.1 106.63
J39 2.91 10 255.39 106.33 J13 2.91 25 271.1 106.63
J21 2.91 25 270.7 106.46 J11 2.91 25 271.1 106.64
J14 2.91 25 270.71 106.47 J9 2.91 25 271.12 106.64
J13 2.91 25 270.71 106.47 J19 2.91 25 271.12 106.64
J11 2.91 25 270.71 106.47 J8 2.91 25 271.12 106.64
J9 2.91 25 270.73 106.48 J7 2.91 25 271.15 106.66
J19 2.91 25 270.73 106.48 J195 2.91 25 271.15 106.66
J8 2.91 25 270.73 106.48 J196 2.91 25 271.15 106.66
J196 2.91 25 270.77 106.49 J38 2.91 13 259.99 107.02
J195 2.91 25 270.77 106.49 J173 2.91 257 504.96 107.44
J7 2.91 25 270.77 106.49 J43 2.91 10 259.43 108.08
J31 2.91 17 264.88 107.41 J31 2.91 17 266.84 108.26
J32 2.91 17 265.09 107.5 J39 2.91 10 259.96 108.31
J33 2.91 17 265.09 107.5 J32 2.91 17 267.05 108.35
J40 2.91 6 255.3 108.02 J33 2.91 17 267.05 108.35
J42 2.91 5 255.21 108.42 J15 2.91 20 271.09 108.8
J41 2.91 5 255.28 108.45 J18 2.91 20 271.1 108.8
J15 2.91 20 270.71 108.63 J22 2.91 20 271.15 108.82
J18 2.91 20 270.71 108.63 J16 2.91 18 271.1 109.67
J22 2.91 20 270.77 108.66 J6 2.91 18 271.13 109.68



Static Pressures, 2033 Peak Hour Demand, results for demand nodes only' Static Pressures, 2033 Peak Hour Demand, results for demand nodes only'
No CIPs Increased 2nd St to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
ID

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

J16 2.91 18 270.71 109.5 J40 2.91 6 259.89 110.01
J6 2.91 18 270.74 109.51 J42 2.91 5 259.82 110.41
J20 2.91 10 270.74 112.98 J41 2.91 5 259.87 110.44
J5 2.91 10 270.77 112.99 J20 2.91 10 271.12 113.14
J3 2.91 10 270.98 113.08 J5 2.91 10 271.15 113.16
J173 2.91 257 535.5 120.68 J3 2.91 10 271.36 113.25
J210 2.91 275 664.8 168.9 J210 2.91 275 670.48 171.36
J188 2.91 240 669.22 185.98 J188 2.91 240 674.75 188.38



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J97 6.51 185 248.12 27.35 J97 6.51 185 256.95 31.17

J96 6.51 185 248.18 27.37 J96 6.51 185 257.02 31.21
J143 6.51 170 244.34 32.21 J178 6.51 423 500.64 33.64
J54 6.51 185 260.95 32.91 J54 6.51 185 264.54 34.46
J56 6.51 185 261.36 33.09 J56 6.51 185 264.88 34.61

J178 6.51 423 500.78 33.7 J143 6.51 170 251.32 35.23
J120 6.51 283 366.44 36.15 J180 6.51 405 500.58 41.41
J100 6.51 155 244.05 38.58 J179 6.51 405 500.58 41.42
J99 6.51 155 244.05 38.58 J153 6.51 155 251.2 41.68

J153 6.51 155 244.1 38.61 J100 6.51 155 251.2 41.69
J148 6.51 150 244.03 40.74 J99 6.51 155 251.21 41.69
J147 6.51 150 244.04 40.75 J148 6.51 150 251.12 43.81
J98 6.51 150 244.07 40.76 J147 6.51 150 251.12 43.81

J149 6.51 150 244.07 40.76 J149 6.51 150 251.14 43.82
J180 6.51 405 500.71 41.47 J98 6.51 150 251.45 43.96
J179 6.51 405 500.71 41.47 J177 6.51 395 500.86 45.87
J95 6.51 145 243.4 42.64 J95 6.51 145 250.91 45.89

J144 6.51 145 244.03 42.91 J151 6.51 145 251.12 45.98
J146 6.51 145 244.03 42.91 J144 6.51 145 251.12 45.98
J145 6.51 145 244.03 42.91 J146 6.51 145 251.12 45.98
J151 6.51 145 244.03 42.91 J145 6.51 145 251.12 45.98
J150 6.51 145 244.13 42.95 J150 6.51 145 251.18 46.01
J87 6.51 140 243.01 44.63 J57 6.51 155 264.87 47.61
J88 6.51 140 243.24 44.73 J87 6.51 140 250.41 47.84



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J89 6.51 140 243.26 44.74 J89 6.51 140 250.58 47.91
J152 6.51 140 244.02 45.07 J88 6.51 140 250.59 47.92
J177 6.51 395 501 45.93 J152 6.51 140 251.1 48.14
J57 6.51 155 261.36 46.08 J59 6.51 225 336.91 48.49

J115 6.51 260 366.43 46.12 J209 6.51 225 336.91 48.49
J116 6.51 260 366.44 46.12 J120 6.51 283 394.96 48.51
J101 6.51 135 243.98 47.22 J189 6.51 143 257.3 49.53
J212 6.51 135 243.98 47.22 J101 6.51 135 251.1 50.3
J154 6.51 135 244.41 47.41 J212 6.51 135 251.1 50.31
J189 6.51 143 252.51 47.45 J154 6.51 135 251.37 50.42
J117 6.51 255 365.6 47.92 J193 6.51 132 251.37 51.72
J59 6.51 225 336.91 48.49 J36 6.51 137 258.39 52.6

J209 6.51 225 336.91 48.49 J90 6.51 125 250.58 54.41
J193 6.51 132 244.41 48.71 J102 6.51 125 250.95 54.58
J119 6.51 250 364.27 49.51 J103 6.51 122 250.95 55.87
J36 6.51 137 253.85 50.63 J183 6.51 370 500.5 56.55
J90 6.51 125 243.31 51.26 J115 6.51 260 394.95 58.47

J102 6.51 125 243.83 51.49 J116 6.51 260 394.96 58.48
J103 6.51 122 243.83 52.79 J181 6.51 362 500.52 60.02
J118 6.51 243 365.29 52.99 J159 6.51 225 364.05 60.25
J213 6.51 240 366.46 54.8 J157 6.51 225 364.06 60.26
J159 6.51 225 355.27 56.45 J158 6.51 225 364.06 60.26
J157 6.51 225 355.28 56.45 J117 6.51 255 394.12 60.28
J158 6.51 225 355.28 56.45 J192 6.51 360 500.52 60.89
J183 6.51 370 500.64 56.6 J58 6.51 195 336.88 61.48
J160 6.51 220 355.27 58.61 J119 6.51 250 392.79 61.87
J156 6.51 220 355.28 58.62 J160 6.51 220 364.06 62.42
J181 6.51 362 500.65 60.08 J156 6.51 220 364.07 62.42



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J163 6.51 219 359.05 60.68 J55 6.51 190 336.87 63.64
J192 6.51 360 500.65 60.94 J163 6.51 219 367.9 64.52
J58 6.51 195 336.88 61.48 J118 6.51 243 393.81 65.35

J108 6.51 210 352.72 61.84 J108 6.51 210 361.21 65.52
J111 6.51 210 352.72 61.84 J111 6.51 210 361.21 65.52
J162 6.51 215 359.37 62.55 J162 6.51 215 368.22 66.39
J171 6.51 222 366.54 62.63 J169 6.51 220 373.31 66.43
J161 6.51 210 355.28 62.95 J161 6.51 210 364.06 66.76
J155 6.51 210 355.29 62.95 J155 6.51 210 364.08 66.76
J169 6.51 220 365.52 63.05 J213 6.51 240 394.98 67.15
J55 6.51 190 336.87 63.64 J86 6.51 90 245.28 67.28

J109 6.51 205 352.72 64.01 J91 6.51 95 250.58 67.41
J107 6.51 205 352.72 64.01 J109 6.51 205 361.21 67.69
J128 6.51 205 352.74 64.02 J107 6.51 205 361.21 67.69
J129 6.51 205 352.9 64.09 J128 6.51 205 361.23 67.7
J86 6.51 90 237.99 64.12 J129 6.51 205 361.41 67.77
J91 6.51 95 243.37 64.29 J191 6.51 85 243.89 68.85

J122 6.51 220 368.44 64.32 J127 6.51 205 363.94 68.87
J121 6.51 218 366.59 64.38 J126 6.51 205 364.09 68.93
J127 6.51 205 355.15 65.06 J125 6.51 208 368.22 69.42
J126 6.51 205 355.3 65.13 J124 6.51 208 368.46 69.53
J125 6.51 208 359.37 65.59 J105 6.51 200 360.48 69.54
J191 6.51 85 236.6 65.69 J92 6.51 90 250.53 69.56
J124 6.51 208 359.61 65.69 J110 6.51 200 361.21 69.85
J105 6.51 200 352.09 65.9 J106 6.51 200 361.22 69.85
J110 6.51 200 352.71 66.17 J123 6.51 205 370.96 71.91
J106 6.51 200 352.72 66.17 J130 6.51 190 360.1 73.7
J92 6.51 90 243.34 66.44 J171 6.51 222 395.06 74.99



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J170 6.51 215 371.14 67.65 J104 6.51 185 358.08 74.99
J172 6.51 210 366.54 67.83 J164 6.51 195 368.46 75.16
J123 6.51 205 362.07 68.06 J166 6.51 198 371.81 75.31
J130 6.51 190 351.75 70.08 J184 6.51 450 624.36 75.55
J164 6.51 195 359.61 71.32 J135 6.51 183 358.44 76.02
J104 6.51 185 350.06 71.52 J131 6.51 183 359.13 76.32
J166 6.51 198 363.34 71.64 J121 6.51 218 395.11 76.74
J135 6.51 183 350.32 72.5 J122 6.51 220 397.6 76.95
J131 6.51 183 350.9 72.75 J137 6.51 180 358.57 77.37
J137 6.51 180 350.41 73.84 J136 6.51 180 358.57 77.38
J136 6.51 180 350.41 73.84 J167 6.51 190 372.26 78.97
J167 6.51 190 364.01 75.4 J175 6.51 440 622.32 79
J184 6.51 450 624.33 75.54 J113 6.51 180 364.3 79.86
J113 6.51 180 355.34 75.98 J51 6.51 70 254.5 79.95
J112 6.51 180 355.71 76.14 J52 6.51 70 254.57 79.98
J114 6.51 180 357.06 76.72 J112 6.51 180 364.73 80.05
J85 6.51 60 238.79 77.47 J172 6.51 210 395.06 80.19
J51 6.51 70 248.88 77.51 J190 6.51 70 255.42 80.34
J52 6.51 70 248.96 77.54 J53 6.51 70 255.42 80.34

J190 6.51 70 249.98 77.99 J182 6.51 315 500.51 80.38
J53 6.51 70 249.99 77.99 J170 6.51 215 400.65 80.44

J141 6.51 170 350.39 78.16 J85 6.51 60 246.03 80.61
J140 6.51 170 350.39 78.16 J114 6.51 180 366.37 80.76
J139 6.51 170 350.39 78.16 J176 6.51 435 622.33 81.17
J138 6.51 170 350.4 78.17 J168 6.51 185 373.31 81.6
J168 6.51 185 365.53 78.22 J141 6.51 170 358.55 81.7
J175 6.51 440 622.61 79.12 J140 6.51 170 358.55 81.7
J165 6.51 178 363.34 80.31 J139 6.51 170 358.55 81.7



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J142 6.51 165 350.39 80.33 J138 6.51 170 358.55 81.7
J134 6.51 165 350.39 80.33 J17 6.51 75 266.93 83.16
J182 6.51 315 500.64 80.44 J142 6.51 165 358.55 83.86
J133 6.51 165 350.89 80.55 J134 6.51 165 358.55 83.87
J132 6.51 165 350.9 80.55 J165 6.51 178 371.8 83.98
J176 6.51 435 622.62 81.29 J133 6.51 165 359.13 84.11
J17 6.51 75 264.69 82.19 J132 6.51 165 359.13 84.12
J50 6.51 58 248.07 82.36 J50 6.51 58 253.75 84.82
J27 6.51 68 261.3 83.76 J27 6.51 68 264.5 85.14
J76 6.51 50 243.34 83.77 J76 6.51 50 250.26 86.77
J70 6.51 50 243.86 84 J70 6.51 50 250.63 86.93
J69 6.51 50 243.96 84.04 J69 6.51 50 250.7 86.96
J68 6.51 50 245.05 84.52 J68 6.51 50 251.54 87.33
J75 6.51 48 243.11 84.54 J75 6.51 48 250.1 87.57
J84 6.51 45 240.29 84.62 J84 6.51 45 247.42 87.71
J48 6.51 50 246.21 85.02 J48 6.51 50 252.47 87.73
J49 6.51 50 246.27 85.05 J49 6.51 50 252.51 87.75
J94 6.51 46 243.14 85.42 J24 6.51 65 268.81 88.31
J93 6.51 45 243.14 85.85 J35 6.51 58 262.08 88.43
J83 6.51 42 241.31 86.36 J94 6.51 46 250.16 88.46
J67 6.51 45 245.05 86.68 J93 6.51 45 250.16 88.9
J35 6.51 58 258.37 86.82 J83 6.51 42 248.38 89.42
J24 6.51 65 266.58 87.35 J67 6.51 45 251.54 89.5
J28 6.51 55 260.07 88.86 J28 6.51 55 263.51 90.35
J74 6.51 35 242.82 90.05 J25 6.51 58 268.62 91.26
J73 6.51 35 242.84 90.06 J34 6.51 50 262.38 92.03
J25 6.51 58 266.37 90.29 J74 6.51 35 249.8 93.07
J34 6.51 50 258.74 90.45 J73 6.51 35 249.81 93.08



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J47 6.51 35 246.21 91.52 J29 6.51 47 262.63 93.43
J29 6.51 47 259.04 91.88 J174 6.51 405 622.32 94.17
J72 6.51 30 243.07 92.32 J47 6.51 35 252.48 94.23
J64 6.51 30 244.04 92.74 J72 6.51 30 249.99 95.32
J65 6.51 30 244.21 92.82 J45 6.51 32 252.5 95.54
J45 6.51 32 246.22 92.82 J30 6.51 42 262.63 95.6
J66 6.51 30 245.73 93.47 J64 6.51 30 250.76 95.65
J30 6.51 42 259.04 94.04 J65 6.51 30 250.89 95.71

J174 6.51 405 622.61 94.29 J66 6.51 30 252.1 96.24
J80 6.51 25 242.73 94.34 J211 6.51 30 253.57 96.87

J211 6.51 30 247.84 94.39 J37 6.51 30 253.73 96.94
J37 6.51 30 248.07 94.49 J185 6.51 400 624.35 97.21
J71 6.51 23 243.38 95.49 J80 6.51 25 249.71 97.37
J63 6.51 22 243.93 96.16 J26 6.51 43 268.25 97.6
J26 6.51 43 266.01 96.63 J71 6.51 23 250.23 98.46
J81 6.51 18 242.08 97.1 J23 6.51 40 267.99 98.79

J185 6.51 400 624.33 97.2 J1 6.51 40 267.99 98.79
J23 6.51 40 265.75 97.82 J2 6.51 40 267.99 98.79
J1 6.51 40 265.76 97.82 J63 6.51 22 250.67 99.08
J2 6.51 40 265.76 97.82 J81 6.51 18 249.1 100.14

J82 6.51 15 241.74 98.25 J44 6.51 19 252.52 101.18
J44 6.51 19 246.37 98.52 J82 6.51 15 248.78 101.3
J78 6.51 15 242.73 98.67 J78 6.51 15 249.71 101.7
J77 6.51 15 242.73 98.67 J77 6.51 15 249.71 101.7
J79 6.51 12 242.73 99.97 J79 6.51 12 249.71 103
J46 6.51 14 246.03 100.54 J46 6.51 14 252.18 103.2
J38 6.51 13 247.71 101.7 J173 6.51 257 496.52 103.78
J43 6.51 10 246.75 102.58 J38 6.51 13 253.19 104.07



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J39 6.51 10 247.63 102.97 J4 6.51 27 267.2 104.08
J4 6.51 27 264.97 103.11 J21 6.51 25 266.8 104.77

J21 6.51 25 264.57 103.8 J14 6.51 25 266.84 104.79
J14 6.51 25 264.6 103.82 J13 6.51 25 266.85 104.79
J13 6.51 25 264.61 103.82 J11 6.51 25 266.85 104.79
J11 6.51 25 264.61 103.83 J9 6.51 25 266.94 104.83
J9 6.51 25 264.7 103.86 J19 6.51 25 266.94 104.83

J19 6.51 25 264.7 103.86 J8 6.51 25 266.94 104.83
J8 6.51 25 264.7 103.86 J196 6.51 25 267.08 104.89

J196 6.51 25 264.85 103.92 J195 6.51 25 267.08 104.89
J195 6.51 25 264.85 103.92 J7 6.51 25 267.08 104.89

J7 6.51 25 264.85 103.92 J43 6.51 10 252.55 105.1
J173 6.51 257 497.46 104.19 J39 6.51 10 253.06 105.32
J31 6.51 17 258.12 104.48 J31 6.51 17 261.71 106.03
J40 6.51 6 247.49 104.64 J33 6.51 17 262.63 106.43
J32 6.51 17 259.04 104.87 J32 6.51 17 262.63 106.43
J33 6.51 17 259.04 104.87 J40 6.51 6 252.82 106.95
J42 6.51 5 247.36 105.02 J15 6.51 20 266.83 106.95
J41 6.51 5 247.45 105.06 J18 6.51 20 266.84 106.96
J15 6.51 20 264.59 105.98 J22 6.51 20 267.09 107.06
J18 6.51 20 264.6 105.99 J42 6.51 5 252.59 107.28
J22 6.51 20 264.85 106.09 J41 6.51 5 252.76 107.36
J16 6.51 18 264.6 106.85 J16 6.51 18 266.84 107.82
J6 6.51 18 264.73 106.91 J6 6.51 18 266.96 107.88

J20 6.51 10 264.71 110.37 J20 6.51 10 266.95 111.34
J5 6.51 10 264.85 110.43 J5 6.51 10 267.09 111.4
J3 6.51 10 265.71 110.8 J3 6.51 10 267.94 111.77

J210 6.51 275 666.51 169.64 J210 6.51 275 668.23 170.39



Static Pressures, 2043 Peak Hour Demand, results for demand nodes only' Static Pressures, 2043 Peak Hour Demand, results for demand nodes only'
No CIP Increased 2nd St to 8", increased school hydrant to 8"

Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID
Demand 

(gpm)
Elevation 

(ft)
Head (ft)

Pressure 
(psi)

J188 6.51 240 670.52 186.54 J188 6.51 240 672.24 187.29



2023 Existing MDD plus FF

ID

Total 
Demand 

(gpm)

Hydrant 
Available 

Flow 
(gpm)

Critical 
Node ID 

for Design 
Run

Critical 
Node 

Pressure 
at 

Available 
Flow (psi)

Critical 
Node 

Pressure 
at Fire 

Demand 
(psi)

Critical 
Pressure 

for Design 
Run (psi)

Hydrant 
Design 
Flow 

(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J148 1,001.01 851.13 J148 20 12.19 20 851 20 near school
J19 501.01 1,095.41 J17 -1.67 10.49 20 924 41.75 outside Town Limits
J58 501.01 928.32 J58 20 13.79 20 928 20 outside Town Limits
J18 501.01 944.87 J18 20 10.83 20 945 20 outside Town Limits
J20 501.01 1,238.10 J17 -5.33 21.6 20 1,016.48 46.25
J189 1,001.01 1,024.95 J189 20 21.15 20 1,024.95 20
J36 1,001.01 1,057.90 J36 20 22.88 20 1,057.90 20
J22 501.01 1,296.61 J17 -2.78 27.77 20 1,085.20 43.56
J97 1,001.01 1,198.85 J97 20 24.37 20 1,181.38 20
J43 1,501.01 1,201.25 J43 20 -22.64 20 1,201 20 2nd St
J27 501.01 1,258.27 J27 20 40.88 20 1,258.27 20
J143 1,001.01 1,370.03 J143 20 27.31 20 1,370.03 20
J3 501.01 1,557.23 J17 5.57 45.8 20 1,379.52 38.64
J158 501.01 1,386.38 J158 20 35.97 20 1,386.29 20.51
J23 501.01 1,443.91 J17 16.49 46.59 20 1,398.34 25.67
J95 1,001.01 1,636.14 J97 13.34 26.59 20 1,406.42 32.49
J134 1,001.01 1,418.40 J134 20 49.09 20 1,418.38 20.64
J149 1,001.01 1,438.64 J149 20 31.19 20 1,438.64 20
J34 501.01 1,801.79 J36 5 34.33 20 1,441.72 45.3
J33 501.01 1,730.14 J36 9.91 34.95 20 1,475.15 44.55
J32 501.01 1,729.36 J36 9.94 34.95 20 1,475.15 44.5
J26 501.01 1,501.72 J17 19.39 50.17 20 1,493.11 22.63



2023 Existing MDD plus FF

ID

Total 
Demand 

(gpm)

Hydrant 
Available 

Flow 
(gpm)

Critical 
Node ID 

for Design 
Run

Critical 
Node 

Pressure 
at 

Available 
Flow (psi)

Critical 
Node 

Pressure 
at Fire 

Demand 
(psi)

Critical 
Pressure 

for Design 
Run (psi)

Hydrant 
Design 
Flow 

(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J89 1,001.01 1,547.70 J97 19.48 26.82 20 1,503.47 28.58
J193 1,001.01 1,551.38 J193 20 37.29 20 1,551.38 20
J85 1,501.01 1,836.74 J97 11.93 21.03 20 1,563.64 34.63
J113 1,001.01 2,145.11 J120 11.88 25.93 20 1,569.81 44.95
J105 1,001.01 1,741.35 J120 17.84 25.95 20 1,572.59 29.14
J111 1,001.01 1,585.67 J120 19.85 25.95 20 1,573.12 21.96
J135 1,001.01 1,778.37 J120 17.35 25.95 20 1,573.17 32.2
J139 1,001.01 1,729.89 J120 18 25.95 20 1,573.21 31.11
J132 1,001.01 1,666.44 J120 18.83 25.95 20 1,573.33 27.98
J129 1,001.01 1,753.95 J120 17.7 25.96 20 1,574.58 29.1
J126 1,001.01 1,874.89 J120 16.14 25.99 20 1,581.00 32.91
J90 1,001.01 1,644.83 J97 18.75 26.9 20 1,587.22 32.93
J124 1,001.01 1,925.72 J120 15.97 26.16 20 1,613.17 32.99
J51 1,001.01 2,471.70 J54 5.88 25.97 20 1,625.50 55.73
J92 1,001.01 2,140.89 J97 4.46 26.99 20 1,625.71 53.01
J99 1,001.01 1,628.27 J99 20 33.05 20 1,628.27 20
J102 1,001.01 1,936.04 J97 12.19 27.08 20 1,633.26 40.05
J212 1,001.01 1,813.59 J97 16.34 27.14 20 1,636.83 35.02
J40 1,501.01 1,640.94 J40 20 33.01 20 1,640.94 20
J145 1,001.01 1,746.39 J97 18.89 27.15 20 1,646.79 31.16
J84 1,501.01 1,854.24 J97 13.7 22.29 20 1,652.46 26.47
J152 1,001.01 1,771.48 J97 18.57 27.13 20 1,656.77 32.09



2023 Existing MDD plus FF

ID

Total 
Demand 

(gpm)

Hydrant 
Available 

Flow 
(gpm)

Critical 
Node ID 

for Design 
Run

Critical 
Node 

Pressure 
at 

Available 
Flow (psi)

Critical 
Node 

Pressure 
at Fire 

Demand 
(psi)

Critical 
Pressure 

for Design 
Run (psi)

Hydrant 
Design 
Flow 

(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J81 1,501.01 2,240.49 J97 2.52 24.28 20 1,673.54 28.6
J167 1,501.01 2,297.28 J120 12.05 22.05 20 1,698.34 42.39
J77 1,501.01 2,424.37 J97 -2.9 24.84 20 1,699.46 29.78
J73 1,501.01 2,339.67 J97 0.84 24.93 20 1,704.77 21.25
J39 1,501.01 1,783.50 J39 20 43.01 20 1,783.50 20
J70 1,501.01 2,196.35 J97 8.68 25.74 20 1,809.91 47.3
J65 1,501.01 1,944.83 J97 17.91 26.41 20 1,850.60 33.51
J211 1,501.01 2,190.96 J189 8.33 28.75 20 1,881.25 44.35
J66 1,501.01 1,907.86 J66 20 48.2 20 1,907.86 20
J83 1,501.01 1,958.98 J83 20 50.42 20 1,953.74 20
J49 1,501.01 2,295.43 J54 15.03 24.38 20 1,966.84 38.48
J210 501.01 2,015.89 J210 20 127.97 20 2,013.53 20
J71 1,501.01 2,073.60 J71 20 58.52 20 2,068.09 20
J72 1,501.01 2,104.08 J72 20 58.63 20 2,098.84 20
J76 1,501.01 2,178.05 J76 20 57.31 20 2,171.33 20
J94 1,501.01 2,179.32 J94 20 58.61 20 2,172.53 20
J170 501.01 3,182.60 J120 -9.48 28.63 20 2,992.04 52.86
J68 1,501.01 1,951.28 J96 18.79 26.55



2033 10 year MDD plus FF
No CIPs

ID

Total 
Demand 

(gpm)

Hydrant 
Available 

Flow 
(gpm)

Critical 
Node ID 

for Design 
Run

Critical 
Node 

Pressure 
at 

Available 
Flow (psi)

Critical 
Node 

Pressure 
at Fire 

Demand 
(psi)

Critical 
Pressure 

for Design 
Run (psi)

Hydrant 
Design 
Flow 

(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J148 1,001.30 833.91 J148 20 11.27 20 833.91 20
J19 501.30 1,074.43 J17 -1.67 7.72 20 902.87 41.9
J18 501.30 927.62 J18 20 8.01 20 927.62 20
J58 501.30 927.91 J58 20 13.73 20 927.91 20
J20 501.30 1,215.54 J17 -5.42 18.85 20 990.28 46.25
J189 1,001.30 991.48 J189 20 19.53 20 991.48 20
J36 1,001.30 1,025.58 J36 20 21.22 20 1,025.58 20
J22 501.30 1,271.86 J17 -2.81 25.06 20 1,055.82 43.38
J97 1,001.30 1,188.85 J97 20 24 20 1,188.85 20
J43 1,501.30 1,189.03 J43 20 -24.37 20 1,189.02 20
J27 501.30 1,236.45 J27 20 38.93 20 1,236.45 20
J3 501.30 1,530.05 J17 5 43.18 20 1,343.21 37.9
J23 501.30 1,414.81 J17 15.93 43.98 20 1,361.53 24.86
J34 501.30 1,772.60 J36 4.53 32.88 20 1,396.86 43.55
J143 1,001.30 1,399.37 J143 20 26.88 20 1,397.69 20.19
J149 1,001.30 1,419.85 J149 20 30.27 20 1,419.84 20
J33 501.30 1,707.08 J36 9.12 33.5 20 1,429.03 42.55
J32 501.30 1,706.32 J36 9.15 33.5 20 1,429.03 42.5
J51 1,001.30 2,456.11 J54 4.52 24.03 20 1,440.80 57.07
J134 1,001.30 1,451.47 J134 20 53.85 20 1,451.47 20
J26 501.30 1,471.63 J17 18.73 47.59 20 1,453.92 21.57
J158 501.30 1,476.09 J158 20 41.54 20 1,476.09 20



2033 10 year MDD plus FF
No CIPs

ID

Total 
Demand 

(gpm)

Hydrant 
Available 

Flow 
(gpm)

Critical 
Node ID 

for Design 
Run

Critical 
Node 

Pressure 
at 

Available 
Flow (psi)
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at Fire 

Demand 
(psi)

Critical 
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for Design 
Run (psi)

Hydrant 
Design 
Flow 

(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J89 1,001.30 1,526.74 J89 20 35.36 20 1,523.07 20.07
J193 1,001.30 1,538.21 J193 20 36.29 20 1,538.21 20
J85 1,501.30 1,818.12 J97 12.99 21.4 20 1,561.66 36.13
J99 1,001.30 1,596.59 J99 20 32.24 20 1,596.59 20
J90 1,001.30 1,625.56 J97 19.42 26.71 20 1,604.50 20.93
J95 1,001.30 1,615.42 J95 20 36.82 20 1,612.18 20
J40 1,501.30 1,622.30 J40 20 31.29 20 1,622.30 20
J111 1,001.30 1,646.80 J111 20 49.19 20 1,646.80 20
J83 1,501.30 1,948.17 J97 12.31 23.57 20 1,650.91 39.61
J92 1,001.30 2,134.10 J97 5.36 26.8 20 1,654.55 42.81
J132 1,001.30 1,673.44 J132 20 62.21 20 1,673.44 20
J102 1,001.30 1,939.56 J97 12.91 26.89 20 1,688.03 30.08
J212 1,001.30 1,812.47 J97 16.87 26.93 20 1,700.05 24.64
J211 1,501.30 2,177.70 J54 14.93 21.84 20 1,722.34 46.53
J39 1,501.30 1,764.40 J54 19.61 21.84 20 1,722.59 22.95
J145 1,001.30 1,743.98 J97 19.48 26.95 20 1,725.78 20.59
J152 1,001.30 1,760.63 J151 18.91 36.04 20 1,730.75 21.01
J77 1,501.30 2,411.66 J97 -1.93 24.87 20 1,749.23 61.79
J94 1,501.30 2,169.75 J97 7.17 24.95 20 1,754.84 46.05
J73 1,501.30 2,326.88 J97 1.82 24.96 20 1,756.26 54.23
J126 1,001.30 1,950.25 J159 11.33 47.08 20 1,757.54 28.84
J49 1,501.30 2,281.67 J54 13.49 22.34 20 1,768.63 47.37



2033 10 year MDD plus FF
No CIPs

ID

Total 
Demand 

(gpm)

Hydrant 
Available 

Flow 
(gpm)

Critical 
Node ID 

for Design 
Run

Critical 
Node 

Pressure 
at 

Available 
Flow (psi)

Critical 
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Pressure 
at Fire 

Demand 
(psi)

Critical 
Pressure 
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Run (psi)

Hydrant 
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(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J70 1,501.30 2,187.83 J97 9.76 26.05 20 1,772.19 44.32
J72 1,501.30 2,093.16 J97 11.09 25.27 20 1,778.12 42.18
J76 1,501.30 2,165.99 J97 8.89 25.36 20 1,779.76 42.82
J71 1,501.30 2,063.40 J97 12.52 25.5 20 1,788.88 39.55
J139 1,001.30 1,804.75 J139 20 62.31 20 1,804.74 20
J105 1,001.30 1,807.18 J105 20 54.42 20 1,807.18 20
J129 1,001.30 1,816.97 J129 20 53.69 20 1,812.86 20.27
J66 1,501.30 1,893.44 J54 19.27 22.73 20 1,816.15 26.1
J84 1,501.30 1,835.36 J84 20 42.87 20 1,835.36 20
J68 1,501.30 1,931.92 J54 19.04 23 20 1,840.87 25.78
J65 1,501.30 1,926.41 J54 19.56 23.44 20 1,889.83 23.46
J113 1,001.30 2,318.22 J159 8.18 49.15 20 1,907.29 34.25
J135 1,001.30 1,925.30 J135 20 59.66 20 1,925.30 20
J124 1,001.30 2,044.86 J163 15.71 51.83 20 1,936.27 24.54
J81 1,501.30 2,229.01 J54 16.52 24.38 20 1,984.34 38.5
J210 501.30 2,001.38 J210 20 126.15 20 2,001.38 20
J167 1,501.30 2,439.40 J120 16.75 29.64 20 2,213.04 29.29
J170 501.30 3,111.40 J178 -1.72 33.67 20 2,605.74 56.07



2033 10 year MDD plus FF
Increased 2nd St to 8"
Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"

ID

Total 
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(gpm)

Hydrant 
Available 

Flow 
(gpm)

Critical 
Node ID 

for Design 
Run

Critical 
Node 

Pressure 
at 

Available 
Flow (psi)

Critical 
Node 

Pressure 
at Fire 

Demand 
(psi)

Critical 
Pressure 

for Design 
Run (psi)

Hydrant 
Design 
Flow 

(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J19 501.30 1,077.37 J17 -1.67 57.11 20 902 41.69
J58 501.30 927.91 J58 20 48.19 20 928 20
J18 501.30 930.07 J18 20 74.34 20 930 20
J20 501.30 1,218.70 J17 -5.4 60.22 20 994 46.31
J189 1,001.30 1,012.75 J189 20 20.54 20 1013 20
J36 1,001.30 1,043.47 J36 20 22.09 20 1,043.47 20
J22 501.30 1,275.36 J17 -2.81 61.98 20 1,059.05 43.16
J27 501.30 1,244.12 J27 20 68.73 20 1,244.12 20
J148 1,001.30 1,256.77 J148 20 27.86 20 1,256.77 20
J97 1,001.30 1,258.25 J97 20 24.77 20 1,257.33 20
J3 501.30 1,534.09 J17 5.06 67.11 20 1,349.40 37.97
J23 501.30 1,419.19 J17 16 67.34 20 1,367.85 24.94
J34 501.30 1,786.27 J36 5.24 45.59 20 1,426.34 42.89
J33 501.30 1,717.20 J36 9.95 45.77 20 1,459.39 41.38
J32 501.30 1,716.43 J36 9.98 45.77 20 1,459.39 41.33
J26 501.30 1,476.34 J17 18.8 68.38 20 1,460.83 21.67
J149 1,001.30 1,460.84 J149 20 31.7 20 1,460.84 20
J134 1,001.30 1,468.44 J134 20 46.77 20 1,465.43 20
J51 1,001.30 2,502.41 J54 4.59 24.49 20 1,491.26 56.98
J143 1,001.30 1,504.22 J143 20 27.76 20 1,502.16 20.14
J95 1,001.30 1,657.15 J97 14.73 29.87 20 1,531.04 25.32
J158 501.30 1,554.26 J158 20 57.31 20 1,554.26 20



2033 10 year MDD plus FF
Increased 2nd St to 8"
Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"
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(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J193 1,001.30 1,568.63 J193 20 37.68 20 1,568.63 20
J89 1,001.30 1,576.27 J89 20 37.13 20 1,575.18 20
J99 1,001.30 1,665.92 J99 20 33.8 20 1,663.77 20
J90 1,001.30 1,670.45 J90 20 42.17 20 1,670.45 20
J111 1,001.30 1,683.02 J111 20 49.36 20 1,680.60 20.01
J85 1,501.30 1,851.96 J97 15.5 24.41 20 1,690.24 30.84
J84 1,501.30 1,868.65 J97 17.23 25.49 20 1,744.26 28.53
J211 1,501.30 2,205.22 J54 14.93 22.34 20 1,773.78 46.13
J39 1,501.30 2,157.58 J54 15.59 22.4 20 1,777.38 46.42
J40 1,501.30 2,175.28 J54 15.4 22.44 20 1,780.68 47.72
J152 1,001.30 1,817.84 J151 18.97 37.48 20 1,782.55 20.96
J43 1,501.30 2,366.07 J54 13.02 22.57 20 1,792.44 55.51
J81 1,501.30 2,296.93 J97 7.09 26.74 20 1,797.42 51.78
J49 1,501.30 2,344.74 J54 13.44 22.71 20 1,800.59 47.74
J132 1,001.30 1,801.13 J132 20 61.63 20 1,800.93 20.01
J126 1,001.30 2,120.55 J159 11.33 50.32 20 1,804.72 28.77
J145 1,001.30 1,807.76 J145 20 37.76 20 1,807.76 20
J83 1,501.30 1,987.22 J97 15.28 26.24 20 1,815.93 31.3
J102 1,001.30 2,034.59 J97 15.29 30.47 20 1,816.72 27.36
J212 1,001.30 1,896.44 J97 19.17 30.52 20 1,848.92 21.36
J66 1,501.30 1,955.50 J54 18.88 23.1 20 1,850.45 27.94
J77 1,501.30 2,489.89 J97 1.5 27.31 20 1,879.01 57.82



2033 10 year MDD plus FF
Increased 2nd St to 8"
Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Increased school line to 8"
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Flow 
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(psi)

Critical 
Pressure 
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(gpm)

Hydrant 
Pressure 
at Design 
Flow (psi)

J68 1,501.30 1,970.73 J54 19.03 23.37 20 1,880.09 26.16
J76 1,501.30 2,252.55 J96 12.68 28.03 20 1,923.15 38.46
J71 1,501.30 2,113.95 J97 15.77 28.14 20 1,930.67 33.44
J65 1,501.30 1,968.57 J54 19.68 23.82 20 1,933.37 22.11
J139 1,001.30 1,947.83 J139 20 55.23 20 1,947.74 20.06
J70 1,501.30 2,266.31 J54 16.9 24.15 20 1,980.82 36.02
J129 1,001.30 1,992.96 J129 20 55.85 20 1,992.96 20
J210 501.30 2,000.06 J210 20 147.42 20 2,000.06 20
J72 1,501.30 2,154.10 J54 18.83 24.49 20 2,026.50 28.47
J105 1,001.30 2,029.23 J105 20 54.04 20 2,029.23 20
J124 1,001.30 2,132.82 J163 15.65 56.31 20 2,040.36 24.22
J73 1,501.30 2,406.90 J54 15.12 24.62 20 2,041.18 42.41
J94 1,501.30 2,242.75 J54 17.72 24.65 20 2,044.40 32.27
J92 1,001.30 2,225.39 J99 14.49 37.47 20 2,093.42 27.28
J113 1,001.30 2,548.23 J159 9.64 52.8 20 2,123.86 32.61
J135 1,001.30 2,132.56 J135 20 58.72 20 2,131.87 20
J167 1,501.30 2,320.78 J178 17.28 33.12 20 2,273.96 26.84
J170 501.30 2,938.65 J120 -9.7 50.64 20 2,447.76 49.25



2043 20 year MDD plus FF
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J148 1,001.63 811.55 J148 20 10.11 20 811.55 20
J19 501.63 1,050.35 J17 -1.67 53.9 20 871.4 41.7
J18 501.63 907.64 J18 20 71.1 20 907.64 20
J58 501.63 927.45 J58 20 48.15 20 927.45 20
J189 1,001.63 951.03 J189 20 17.6 20 951.03 20
J20 501.63 1,189.96 J17 -5.51 57.02 20 960.28 46.44
J36 1,001.63 986.64 J36 20 19.25 20 986.64 20
J22 501.63 1,243.88 J17 -2.86 58.81 20 1,022.99 43.23
J97 1,001.63 1,082.48 J97 20 21.75 20 1,082.48 20
J43 1,501.63 1,174.55 J43 20 -26.48 20 1,174.55 20
J27 501.63 1,210.49 J27 20 65.62 20 1,210.49 20
J51 1,001.63 2,372.01 J54 2.92 21.82 20 1,211.42 60.62
J3 501.63 1,499.71 J17 4.37 63.99 20 1,303.23 38.82
J134 1,001.63 1,307.28 J134 20 46.42 20 1,307.28 20
J95 1,001.63 1,523.19 J97 13.58 26.12 20 1,313.20 27.27
J23 501.63 1,382.09 J17 15.32 64.23 20 1,321.09 25.8
J143 1,001.63 1,326.76 J143 20 26.3 20 1,326.76 20
J158 501.63 1,343.25 J158 20 53.42 20 1,343.18 20
J34 501.63 1,738.81 J36 3.97 42.29 20 1,345.92 44.54
J149 1,001.63 1,355.12 J149 20 29.1 20 1,353.10 20.16
J33 501.63 1,680.40 J36 8.17 42.46 20 1,376.96 44.71
J32 501.63 1,679.65 J36 8.2 42.46 20 1,376.96 44.67



2043 20 year MDD plus FF
No CIP
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J26 501.63 1,437.93 J17 18.01 65.3 20 1,411.29 22.71
J89 1,001.63 1,450.82 J97 18.97 26.36 20 1,413.33 21.64
J85 1,501.63 1,751.41 J97 11.27 18.15 20 1,436.65 39.66
J211 1,501.63 2,120.85 J54 12.58 19.52 20 1,441.71 57.94
J39 1,501.63 1,734.82 J54 17.36 19.52 20 1,441.89 43.36
J40 1,501.63 1,600.92 J54 18.73 19.54 20 1,443.14 34.02
J111 1,001.63 1,473.96 J111 20 42.56 20 1,473.96 20
J193 1,001.63 1,475.93 J193 20 35.05 20 1,475.93 20
J84 1,501.63 1,780.70 J97 12.47 19.48 20 1,484.07 40.84
J49 1,501.63 2,211.41 J54 11.31 20.01 20 1,502.66 55.47
J99 1,001.63 1,510.14 J99 20 31.21 20 1,509.17 20
J83 1,501.63 1,884.22 J97 10.13 20.29 20 1,521.13 44.72
J66 1,501.63 1,848.92 J54 16.86 20.36 20 1,543.06 41.76
J90 1,001.63 1,557.66 J90 20 39.24 20 1,552.70 19.95
J92 1,001.63 2,048.26 J97 4.09 26.56 20 1,558.57 43.04
J212 1,001.63 1,722.29 J97 15.62 26.68 20 1,559.94 26.48
J68 1,501.63 1,883.83 J54 16.74 20.56 20 1,567.06 39.68
J126 1,001.63 1,802.60 J159 11.33 41.57 20 1,579.97 28.97
J145 1,001.63 1,649.39 J97 18.3 26.71 20 1,582.08 22.24
J73 1,501.63 2,257.19 J96 0.16 21.78 20 1,585.89 58.49
J152 1,001.63 1,675.73 J97 18.03 26.7 20 1,586.00 22.94
J65 1,501.63 1,884.67 J54 17.22 20.92 20 1,613.50 39.35



2043 20 year MDD plus FF
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J72 1,501.63 2,030.89 J97 8.72 22.08 20 1,613.62 48.3
J71 1,501.63 2,004.73 J97 10 22.34 20 1,619.85 47.18
J132 1,001.63 1,626.39 J132 20 54.98 20 1,626.12 20.13
J70 1,501.63 2,116.02 J54 14.25 21.14 20 1,656.26 46.86
J129 1,001.63 1,677.75 J129 20 47.05 20 1,677.53 20
J94 1,501.63 2,099.38 J54 14.8 21.49 20 1,678.47 46.12
J77 1,501.63 2,338.59 J54 11.02 21.52 20 1,679.67 61.56
J81 1,501.63 2,165.38 J54 14.1 21.61 20 1,694.65 52.48
J76 1,501.63 2,094.28 J54 14.64 21.36 20 1,697.75 44.54
J113 1,001.63 2,270.14 J159 7.91 43.96 20 1,707.82 34.3
J139 1,001.63 1,729.20 J139 20 54.88 20 1,729.20 20
J102 1,001.63 1,840.20 J149 15.51 34.92 20 1,730.32 25.24
J124 1,001.63 1,886.53 J163 15.55 47.46 20 1,783.83 24.3
J135 1,001.63 1,835.50 J135 20 52.12 20 1,835.50 20
J210 501.63 1,994.14 J210 20 147.31 20 1,994.14 20
J167 1,501.63 2,302.62 J120 14.98 26.87 20 1,999.09 32.39
J170 501.63 2,940.89 J178 -1.82 33.8 20 2,405.40 56.11
J105 1,001.63 1,663.03 J111 20.37 45.40



2043 20 year MDD plus FF
Increased 2nd St to 8", increased school line to 8"
Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2
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Flow (psi)

J19 501.63 1,052.33 J17 -1.67 54.13 20 874 41.7
J18 501.63 909.32 J18 20 71.33 20 909 20
J58 501.63 927.45 J58 20 48.15 20 927 20
J20 501.63 1,192.00 J17 -5.5 57.25 20 963 46.43
J189 1,001.63 973.59 J189 20 18.68 20 973.59 20
J36 1,001.63 1,005.89 J36 20 20.21 20 1,005.90 20.01
J22 501.63 1,246.12 J17 -2.85 59.04 20 1,025.67 43.22
J97 1,001.63 1,155.03 J97 20 22.95 20 1,155.03 20
J27 501.63 1,215.77 J27 20 66.21 20 1,215.77 20
J148 1,001.63 1,219.12 J148 20 26.68 20 1,218.87 20
J51 1,001.63 2,432.70 J54 3 22.29 20 1,264.96 60.61
J3 501.63 1,502.15 J17 4.41 64.22 20 1,306.42 38.76
J23 501.63 1,384.82 J17 15.36 64.46 20 1,324.31 25.73
J34 501.63 1,752.70 J36 4.67 43.27 20 1,372.75 43.39
J149 1,001.63 1,394.02 J149 20 30.51 20 1,394.02 20
J33 501.63 1,690.73 J36 9 43.44 20 1,404.18 42.82
J32 501.63 1,689.98 J36 9.03 43.44 20 1,404.18 42.78
J26 501.63 1,440.81 J17 18.05 65.53 20 1,414.58 22.63
J134 1,001.63 1,416.74 J134 20 45.43 20 1,416.74 20
J95 1,001.63 1,567.07 J97 14.32 28.73 20 1,422.41 25.9
J143 1,001.63 1,431.73 J143 20 27.11 20 1,429.26 20.1
J158 501.63 1,449.92 J158 20 55.49 20 1,449.92 20



2043 20 year MDD plus FF
Increased 2nd St to 8", increased school line to 8"
Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2
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Flow (psi)

J89 1,001.63 1,503.32 J89 20 35.94 20 1,497.81 20
J211 1,501.63 2,157.17 J54 12.72 20.06 20 1,509.01 56.93
J193 1,001.63 1,509.61 J193 20 36.42 20 1,509.61 20
J39 1,501.63 2,115.32 J54 13.32 20.11 20 1,515.38 59.25
J40 1,501.63 2,133.07 J54 13.13 20.15 20 1,520.43 60.6
J43 1,501.63 2,315.77 J54 10.79 20.25 20 1,529.81 65.83
J49 1,501.63 2,280.75 J54 11.33 20.3 20 1,536.27 55.64
J85 1,501.63 1,782.21 J97 13.25 21.76 20 1,569.13 34.53
J99 1,001.63 1,577.89 J99 20 32.74 20 1,572.03 20
J66 1,501.63 1,915.05 J54 16.59 20.65 20 1,580.92 43.1
J90 1,001.63 1,603.55 J90 20 40.94 20 1,599.60 20
J68 1,501.63 1,923.13 J54 16.76 20.85 20 1,607.29 39.66
J111 1,001.63 1,628.01 J111 20 46.81 20 1,627.85 20.04
J84 1,501.63 1,815.60 J97 15.33 22.89 20 1,638.33 32.08
J65 1,501.63 1,924.76 J54 17.31 21.23 20 1,665.00 39.03
J83 1,501.63 1,932.95 J97 13.35 23.67 20 1,695.06 35.65
J152 1,001.63 1,735.67 J151 18.88 36.29 20 1,695.23 21.06
J81 1,501.63 2,229.83 J97 4.94 24.26 20 1,711.11 53.27
J145 1,001.63 1,723.01 J145 20 36.62 20 1,715.67 20
J70 1,501.63 2,197.68 J54 14.6 21.55 20 1,718.96 46.87
J212 1,001.63 1,816.08 J97 17.86 30.26 20 1,738.43 22.45
J126 1,001.63 2,048.24 J159 11.33 46.59 20 1,743.67 28.63



2043 20 year MDD plus FF
Increased 2nd St to 8", increased school line to 8"
Increased Columbia St PRV settings to 32psi/37psi
Added Boege Rd/SR4 PRVs
Added Kent's Bridge Res 2
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J132 1,001.63 1,753.99 J132 20 54.02 20 1,753.99 20
J71 1,501.63 2,068.07 J54 16.71 21.8 20 1,762.46 42.5
J76 1,501.63 2,174.40 J54 15.3 21.87 20 1,775.26 43.96
J72 1,501.63 2,103.94 J54 16.51 21.9 20 1,780.04 42.55
J73 1,501.63 2,331.76 J54 12.81 22.03 20 1,805.02 52.47
J94 1,501.63 2,172.93 J54 15.32 22.08 20 1,809.70 43.44
J92 1,001.63 2,140.11 J54 16.41 24.94 20 1,809.73 35.99
J77 1,501.63 2,417.24 J54 11.48 22.07 20 1,812.18 59.41
J102 1,001.63 1,942.76 J149 16.13 36.3 20 1,818.52 24.51
J139 1,001.63 1,878.90 J139 20 53.89 20 1,878.90 20
J129 1,001.63 1,911.78 J129 20 51.18 20 1,911.35 20.21
J105 1,001.63 1,911.53 J105 20 51.04 20 1,911.53 20
J124 1,001.63 2,069.08 J163 15.59 53.52 20 1,942.56 24.48
J210 501.63 1,993.02 J210 20 147.27 20 1,993.02 20
J113 1,001.63 2,501.81 J159 9.39 49.36 20 2,026.82 33
J135 1,001.63 2,028.78 J135 20 51.1 20 2,028.78 20
J170 501.63 2,852.52 J178 -5.33 33.74 20 2,116.85 63.75
J167 1,501.63 2,275.55 J178 16.83 32.96 20 2,122.22 29.4
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CHAPTER 1 
 

INTRODUCTION 
 

BACKGROUND 
 
The Town of Cathlamet is located in Wahkiakum County in southwest Washington, 
along the Columbia River.  The location of the Town is shown on the Vicinity Map in 
Figure 1-1.  The Town of Cathlamet operates a public water supply system with the 
Washington State Department of Health (DOH) Identification No. 11850D.  The Town of 
Cathlamet water system currently serves approximately 1,000 service connections. 
 
The sole source of water for the Town of Cathlamet Water System is an infiltration 
gallery type collector that withdraws water from the bed of the Elochoman River.  The 
intake was originally constructed in 1967 and was modified in 1985. The intake feeds a 
manhole that serves as a wet well for the raw water pump station. 
 
Raw water from the intake is treated by a rapid rate filtration plant located adjacent to the 
intake.  The original water filtration plant consisted of a raw water sedimentation basin 
followed by a rapid sand filtration plant.  In 1999, the Town of Cathlamet commissioned 
a new 700 gpm rapid sand water filtration plant.  The plant has two (2) filtration trains 
that each consists of an adsorption clarifier followed by a dual media filter.  The raw 
water sedimentation basin was eliminated during construction of the new filtration plant.  
The new filtration plant can effectively treat raw water with turbidities up to 150 NTU.  
At higher turbidities, the filter can become blinded with solids.  Based on historical raw 
water turbidity data, it is possible that the new filter plant would be unable to adequately 
treat raw water from the Elochoman Intake under some conditions.  During these high 
turbidity events in the past, the raw water intake pipe and raw water pump have 
accumulated sediment severely restricting the flow of raw water into the treatment plant.  
   
SCOPE 
 
The Town of Cathlamet contracted with Gray & Osborne, Inc. to complete an 
engineering report that evaluates alternatives for modifications to the Town’s raw water 
intake and/or pre-treatment of its raw water supply.  This report addresses the following 
topics: 
 

• Regulatory Requirements 
• Water Quality 
• Existing Facilities 
• Alternatives 
• Evaluation 
• Recommendations 
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REGULATORY REQUIREMENTS 
 
The Washington Administrative Code (WAC) Section 246-290-110 requires the 
submittal of a project report for any new water system, water system extension, or 
improvement not covered by categorical exemption.  This report is intended to fulfill 
these requirements. 
 
RAW WATER QUALITY 
 
The Elochoman River watershed consists primarily of forest lands where the major 
activity is logging operations.  Raw water from the Town of Cathalamet’s raw water 
intake can generally be described as low in turbidity except in winter months when storm 
events can produce rapid changes in water quality.  The turbidity is believed to be 
predominantly inorganic in nature from clay and silt particles suspended by run-off from 
the Elochoman River watershed.  During low turbidity periods, raw water is generally 
low in color and organics, low in alkalinity, with little iron and manganese.   
 
The raw water quality data of primary concern for this evaluation are the frequency, 
duration, and magnitude of high turbidity events that make operation of the intake and the 
filtration facility problematic.  Monthly turbidity monitoring records were examined for 
the period from June 1997 through February 2002.  Table 1-1 indicates the frequency that 
turbidity events of various magnitudes occurred during this period.    
 

TABLE 1-1 
 

High Turbidity Event Frequency June 1997 – February 2002 
 

Turbidity (NTU) Days Greater Than Frequency 
20 63 3.6% 
50 32 1.8% 
75 17 1.0% 
100 17 1.0% 
150 12 0.7% 
200 9 0.5% 

 
Table 1-2 indicates how long various magnitude turbidity events lasted during the period 
from June 1997 through February 2002. 
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TABLE 1-2 
 

High Turbidity Event Duration  
June 1997 – February 2002 

 
Month Consecutive Days > 150 NTU 

December 1998 1 
December 1998/January 1999 5 

January 99 4 
February 99 1 

 
Tables 1-1 and 1-2 show that high turbidity events that adversely impact intake and filter 
plant operation for long periods of time occur infrequently. 
 
EXISTING FACILITIES 
 
The Town’s existing raw water intake is located adjacent to the Town’s water treatment 
plant as shown in Figure 1-2.  The intake consists of a 200-foot long, ten-inch diameter 
polyethylene pipe with concrete anchors located at 20 feet on center.  The intake pipe is 
perforated with 1/4-inch diameter holes evenly spaced to provide 40 holes per linear foot 
of pipe.  The pipe is installed in a gravel trench in the Elochoman River approximately 
five feet below the river bed.  The intake pipe terminates in a manhole on either side of 
the river.  Figure 1-3 shows the layout of the intake pipe. 
 
Water from the intake pipe flows by gravity into the raw water pump station manhole.  
Two 300 gpm vertical turbine pumps convey water from this manhole into the water 
treatment plant.  A slide gate isolates the raw water manhole from the intake pipe. 
 
Over the last several years, Town staff has worked to modify the intake to improve its 
performance during high turbidity conditions.  The Town has connected the water 
treatment plant air blower to a cleanout on the intake line with flexible hose to 
periodically flush sediment from the intake.  During flushing operations, air can be 
observed exiting the intake pipe in the river out to approximately 25 feet from the 
riverbank.  Air does not appear to travel any further in the pipe.  The Town has attempted 
to pig the intake line and inspect the line with a closed circuit video camera; however, 
accumulated sediment and protrusions at the joint welds on the intake pipe made both 
projects difficult.  The investigation did find that several inches of sediment had collected 
in bottom of the intake pipe. 
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CHAPTER 2 
 

ALTERNATIVES 
 

GENERAL 
 
Alternatives for solving the Town of Cathlamet’s raw water intake problems can be 
grouped into one (1) of the following four (4) categories: 
 

1. Status Quo 
2. Provide Additional Storage 
3. Modify/Replace the Intake 
4. Provide Additional Pre-Treatment 

 
The “Status Quo” alternative will be used to compare the other alternatives against.  
Some “Modify/Replace the Intake” alternatives will need to be combined with a “Provide 
Additional Pre-Treatment” alternative to effectively solve the intake problem.  The 
following sections describe the alternatives for each category. 
 
STATUS QUO 
 
This alternative would consist of continuing to operate the intake and treatment facility as 
it has been for the last several years.  Currently, the Town must flush the intake 
approximately once every five (5) days.  When raw turbidity rises above 75 NTU, Town 
staff must flush the intake more frequently, up to several times per day.  When the raw 
water turbidity rises above 150 NTU, Town staff have trouble producing an adequate 
quantity and quality of water due to problems with the raw water intake, raw water pump 
station, and filtration equipment.  These type of events occur fairly infrequently and for 
short durations.  As discussed in Chapter 1, over the last five (5) years, turbidity has 
exceeded 75 NTU on 17 days and 150 NTU on 12 days.  The high turbidity periods of 
longest duration occurred during the winter of 1998-99 and included a period four (4) 
days long and a period five (5) days long.   
 
During these periods, operating staff have had significant difficulty providing an 
adequate quantity of water that meets state standards.  The last of these events occurred 
with the Town’s old filtration plant in service.  It should be noted that during the worst 
periods in 1998 and 1999, the raw water settling basin that had been used upstream of the 
filtration plant was no longer in service due to construction of the new water treatment 
facility.  It is anticipated that the Town’s new filtration plant would treat raw water 
during these events better, however turbidity events above 150 NTU would likely still 
cause problems with the water intake and the filtration plant.  During these periods of 
time, it is possible that water service might be interrupted.  
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PROVIDE ADDITIONAL STORAGE 
 
To ensure that a reliable source of water is continuously available to the Town’s 
customers, additional finished water storage could be constructed.  With additional 
finished water storage, the Town would not have to operate the water intake and water 
treatment facility during periods of extremely high turbidity. 
 
The Town of Cathlamet Regional Water System Plan (Gibbs & Olson, September 2000) 
evaluated the required storage for the Town of Cathlamet water system based upon 
criteria established by the Washington State Department of Health.  Currently, the Town 
has 1,030,000 gallons of finished water storage.  The Greenwood Reservoir has a 
capacity of 500,000 gallons, while the Kent’s Bridge Reservoir has a capacity of 530,000 
gallons.  All water from the water treatment plant is pumped to the Greenwood Reservoir.  
From the Greenwood Reservoir, a portion of the water is pumped to the Kent’s Bridge 
Reservoir.  Table 2-1 summarizes the storage analysis provided in the Water System Plan 
for projected water demands in 2005 and 2020. 
 

TABLE 2-1 
 

Existing Water Storage Summary 
 

 
PARAMETER 

Water Storage (gal) 
2005 2020 

Operational Storage 92,825 92,825 
Equalizing Storage 31,999 60,392 
Standby Storage 221,416 395,057 
Fire Flow Storage 240,000 240,000 
Dead Storage 0 0 
Total Storage Required 541,075 788,274 
Total Storage Available 1,030,000 1,030,000 
Excess Storage 443,760 239,706 

 
At the time of the 2000 Water System Plan, approximately nine connections served by 
the Greenwood Reservoir were not provided with 30 psi of pressure, making a significant 
portion of the Greenwood Reservoir dead storage.  Recent water main improvements in 
the vicinity of Greenwood Reservoir have corrected this problem allowing full use of the 
storage in Greenwood Reservoir as shown in Table 2-1.  Table 2-1 also assumes that 
nesting of fire flow with standby storage is not allowed since this was the assumption 
used in the 2000 Water System Plan.  If nesting of fire flow and standby storage 
components were considered, an additional 220,000 – 240,000 gallons of storage would 
be available. 
 
To determine the ability of the existing storage to meet the water demands of the water 
system during high turbidity events, the total available standby storage was compared to 
the projected average daily water demands.  Average day demands were used since the 
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high turbidity events that impact the system occur in the winter months when water 
demands are low.  Table 2-2 shows that existing storage is capable of serving the average 
day water demands of the system for two (2) days in 2005 and for one and a half (1.5) 
days in 2020 without the water treatment plant operating. 
 

TABLE 2-2 
 

Existing Available Storage Time 
 

Parameter 2005 2020 
Total Available Standby Storage (gal)(1) 665,176 634,763 
Average Day Demand (ADD) (gal)(2) 326,708 413,529 
Days of Standby Storage at ADD 2.0 1.5 
(1) Equals Standby Storage plus Excess Storage from Table 2-1 
(2) From 2000 WSP (Gibbs & Olson)   

 
If 500,000 gallons of storage were added to the water system, the system would be able 
serve water demands for a longer period of time without the treatment plant operating.  
Table 2-3 evaluates the amount of standby storage available if a new 500,000 gallon 
reservoir were constructed.  
 

TABLE 2-3 
 

Available Storage Time with a New 500,000 Gallon Reservoir 
 

Parameter 2005 2020 
Total Available Standby Storage (gal) 1,165,176 1,134,763 
Average Day Demand (ADD) (gal) 326,708 413,529 
Days of Standby Storage at ADD 3.6 2.7 

 
Table 2-3 indicates that with a new 500,000 gallon reservoir, the water system would be 
able serve the system demands for 3.6 days in 2005 and for 2.7 days in 2020 without the 
water treatment plant operating.  A new 500,000 gallon reservoir could be constructed at 
the existing Greenwood Reservoir site.  The estimated cost for constructing a 500,000 
gallon welded steel reservoir is $627,000.  A detailed cost estimate is provided in 
Appendix A. 
 
If 1,000,000 gallons of storage were added to the water system, the system would be able 
serve water demands for an extended period of time without the treatment plant 
operating.  Table 2-4 evaluates the amount of standby storage available if a new 
1,000,000 gallon reservoir were constructed.   
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TABLE 2-4 
 

Available Storage Time with a New 1,000,000 Gallon Reservoir 
 

Parameter 2005 2020 
Total Available Standby Storage (gal) 1,665,176 1,634,763 
Average Day Demand (ADD) (gal) 326,708 413,529 
Days of Standby Storage at ADD 5.1 4.0 

 
Table 2-4 indicates that with a new 1,000,000 gallon reservoir, the water system would 
be able serve the system water demands for 5.1 days in 2005 and for 4.0 days in 2020 
without the water treatment plant operating.  This would allow the Town to serve water 
through storage rather than treatment for a period equal to the longest observed high 
turbidity event over the last five (5) years.  Additional storage would also provide the 
water system with an additional buffer in case of other emergency such as power outage 
or equipment failure at the water treatment plant.  One (1) disadvantage of having so 
much additional storage would be the potential for taste and odor problems due to long 
detention times in the storage tanks.  A new 1,000,000 gallon reservoir would need to be 
constructed in the Greenwood Pressure Zone, where higher water demands occur, to 
reduce the potential for water quality problems in the reservoir.  A new site for this 
reservoir would likely need to be found.  The estimated cost for constructing a 1,000,000 
gallon welded steel reservoir is $948,000.  A detailed cost estimate is provided in 
Appendix A. 
 
MODIFY/REPLACE THE INTAKE 
 
Several alternatives are available for modifying or replacing the existing raw water 
intake.  The alternatives range from solutions to improve the performance of the existing 
intake to replacing the intake with a different type of intake.  The following paragraphs 
discuss the various intake modification and replacement alternatives. 
 
EXISTING INTAKE MODIFICATIONS 
 
The current intake air scour system consists of a temporary hose that is secured into the 
intake cleanout with an inflatable plug.  As discussed in Chapter 1, this system doesn’t 
appear to adequately flush the entire intake pipe.  It is also difficult to flush the intake 
with water due to the configuration of the raw water pump station piping.  Furthermore, 
accumulated sediment cannot be readily removed from the raw water pump station.  If 
these deficiencies were corrected and additional flexibility were provided in the telemetry 
and control system, the intake would be more functional. 
 
To improve the flushing of the raw water intake, several modifications could be made.  
Additional water and water pressure could be provided by connecting the finished water 
piping directly to the raw water intake pipe using a reduced pressure backflow preventor.  
This would allow the Town staff to flush the intake with over 100 psi of water pressure 
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simply by closing the raw water pump station gate and opening a valve on the finished 
water line.  Finished water from the distribution system is chlorinated and would need to 
be dechlorinated prior to discharging to the river.  Dechlorination could be achieved with 
the injection of sodium bisulfite into the flushing line downstream of the backflow 
preventor.  A flow meter should also be installed on this line to track the amount of water 
used for flushing.  To ensure that all flushing water exited the intake, a new gate valve 
would be cut into the intake line just before the manhole on the opposite side of the river.  
This valve would also improve the existing air scour of the intake line by forcing all air 
out the intake perforations.   
 
The air scour could be further improved by distributing the air more evenly along the full 
length of the intake pipe.  It is possible that the air is currently being obstructed by 
accumulated sediment in the pipe.  To determine whether this is a problem, the intake 
line should be thoroughly cleaned by high pressure jetting and a vactor truck.  Once the 
intake has been cleaned, the air flush system should be tested again.  If the air scour 
appears to reach the entire length of the intake, the air piping would be connected more 
permanently to the intake line at the cleanout.  If the air flush continues to be seen only 
exiting the pipe along the near bank, the air should be extended along the length of the 
intake pipe.  This could be accomplished by inserting a 2-inch diameter perforated 
polyethylene pipe into the intake.  The polyethylene pipe would be connected to the 
water treatment plant’s air blower with more permanent piping.   
 
To remove accumulated solids from the bottom of the raw water pump station wet well, a 
small solids handling pump could be used.  This pump could consist of a 3/4-hp self-
priming centrifugal pump could be installed above the wet well or a 3/4-hp submersible 
sump pump installed in the wet well.  The pump could either be operated manually or 
with a timer.  Piping would be installed to route the discharge from the pump to the 
backwash settling basin.   
 
In order to operate the intake and water treatment system more effectively, modifications 
would be made to the telemetry and control system.  Improvements would include the 
following: 
 

• Provide additional information to the autodialer that could be accessed 
remotely by the operator including reservoir levels and pump status.   
 

• Segment the alarms on the autodialer further to allow the operator to 
determine if prompt attention is required. 
 

• Allow the operator to start and stop the Greenwood Reservoir booster 
pumps remotely. 

 
Figure 2-1 shows the location of the improvements for this alternative.  The estimated 
cost of these improvements is $74,000.  A detailed cost estimate is included in 
Appendix A. 
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REPLACE THE INTAKE WITH A SURFACE WATER INTAKE 
 
Replacing the existing infiltration gallery style intake with a surface water intake would 
eliminate some of the problems of providing an adequate quantity of water to the water 
treatment plant.  A surface water intake could consist of three (3) high capacity intake 
screens mounted on the ends of pipes installed in the river bed.  Three (3) intake screens 
would be installed to provide redundancy in case one (1) was taken out of service.  An air 
line would be connected to each intake screen to flush away accumulated debris.   
 
The intake screens would need to be located such that they were submerged during low 
flow conditions but not subject to being covered by debris from the river bottom.  
According to the 2000 Water System Plan, this might be difficult in the Elochoman River 
due to its shallow depth.  Furthermore, water quality would likely be worse than the 
existing intake since a surface water intake does not provide the same degree of natural 
filtration as an infiltration gallery intake.  An additional disadvantage of a surface water 
intake is that it is more susceptible to damage by logs or other debris carried by the river. 
 
Figure 2-2 shows the proposed layout of a new surface water intake.  The estimated cost 
of this intake is $97,000.  A detailed cost estimate is included in Appendix A. 
 
REPLACE THE INTAKE WITH A NEW INFILTRATION GALLERY 
 
The existing intake pipe is perforated with 1/4-inch holes spaced to provide 40 holes per 
every foot of pipe.  At 600 gpm (the current capacity of the raw water pumps), this 
creates an average velocity of 1.1 feet per second across the holes.  In design of intake 
screens and well screens, an average velocity of less than 0.1 feet per second is typically 
used to prevent fine grained material from being conveyed into the intake.  In order to 
reduce velocities, additional open area is required for the intake screen.  Additional open 
area can be obtained by using a slotted or v-wire well screen.  These screens have a very 
high open area per lineal foot while maintaining a small slot size to prevent the migration 
of fine material.  This type of intake screen would likely provide a similar water quality 
to that of the existing intake, with the advantage that it would not require as much 
operator effort to maintain the capacity. 
 
A new infiltration gallery intake would be constructed with two (2) laterals to allow one 
(1) to be serviced while the other was operating.  A new intake would be provided with 
both water and air flush capabilities to expel any sediment that might be accumulated in 
or around the intake screen.  To construct a new infiltration gallery intake would require 
constructing cofferdams to divert the river around the work while the laterals were being 
installed.  This type of construction would require a Hydraulic Project Approval from the 
Department of Fish and Wildlife.  If a federal source of funding is used or federal permits 
are required, a biological assessment would likely be required.  These items would likely 
require additional time and cost to complete. 
 









  Gray & Osborne, Inc., Consulting Engineers 

Town of Cathlamet  2-7 
Raw Water Intake Evaluation  March 2003 

Figure 2-3 shows a proposed layout of a new infiltration gallery intake.  The estimated 
cost of this intake is $275,000.  A detailed cost estimate is included in Appendix A. 
 
REPLACE THE INTAKE WITH A RANNEY WELL COLLECTOR 
 
A Ranney Well collector can be used to create an infiltration gallery type intake without 
significantly disturbing the riverbed.  A Ranney Well is an infiltration gallery intake 
method developed by the Layne Christensen Company.  Ranney Well collectors have 
been installed in many places in Washington including the City of Kelso, City of Kalama, 
and City of Woodland.  Ranney Well collectors are constructed by sinking a caisson 
adjacent to the river and boring and jacking laterals with slotted well screens underneath 
the river bed.  Variations on Ranney Wells can include construction similar to the 
infiltration gallery described above where open cut construction methods are employed.  
It may also be possible to construct laterals parallel to the river such that a Hydraulic 
Project Approval is not required.  For this alternative, it was assumed that collector 
laterals would need to be installed by boring and jacking under the river.  A caisson 
would be installed adjacent to the existing treatment building.  The discharge pipe from 
the caisson would be connected to the existing raw water pumps station.  Finished water 
would be directed to the caisson to allow flushing of the laterals. 
 
Figure 2-4 shows a proposed layout of a Ranney Well collector.  The estimated cost of 
the Ranney Well collector is $755,000.  A detailed cost estimate is included in 
Appendix A. 
 
REPLACE THE INTAKE WITH SHALLOW WELL(S) 
 
In 2000, Robinson and Noble approached the Town of Cathlamet regarding the 
possibility of constructing wells to serve as the water source for the Town.  Robinson and 
Noble speculated that two (2) possible ground water aquifers might exist in the vicinity of 
the water treatment plant, one (1) located in the shallow river bed materials and one (1) 
located deeper in Columbia River basalts.  Water from a shallow aquifer would likely 
continue to require surface water treatment, however, if enough natural filtration were 
provided by the surrounding soil, additional pre-treatment might not be required.  A 
deeper well might not require surface water treatment, but might require treatment for the 
removal of iron and manganese.  As with any ground water investigation, there exists the 
possibility that an adequate quantity or quality of water may not be able to be obtained 
once a well is drilled.  Robinson and Noble suggested a stepwise approach to developing 
a possible groundwater source to minimize risk.  If the Town decides to pursue this 
alternative, this type of stepwise approach would be recommended.   
 
For the purposes of this evaluation, it was assumed that all phases of investigation and 
testing would need to be completed prior to drilling a production well.  It was assumed 
that the shallow aquifer would be utilized.  Two (2) production wells would be drilled to 
provide redundancy.  The wells would be provided with submersible pumps and pitless 



Gray & Osborne, Inc., Consulting Engineers 

2-8  Town of Cathlamet 
March 2003  Raw Water Intake Evaluation 

well adapters.  An electrical service would be brought to the wells from the water 
treatment plant. 
 
Figure 2-5 shows a proposed layout for shallow wells.  Actual well locations might vary 
due to hydrogeologic conditions.  The estimated cost of the well intake alternative is 
$303,000.  A detailed cost estimate is included in Appendix A.  Table 2-5 summarizes the 
estimated capital costs for all of the Modify/Replace the Intake Alternatives.  
 

TABLE 2-5 
 

Modify / Replace the Intake Alternative  
Capital Cost Estimate Summary 

 
Alternative Estimated Capital Cost 

Modify the Existing Intake $  74,000 
Surface Water Intake $  97,000 
New Infiltration Gallery $275,000 
Ranney Well Collector $755,000 
Shallow Wells $303,000 

 
All of the above alternatives except the shallow wells, would likely require additional 
pre-treatment to effectively solve the Town’s intake problems.  The shallow wells may 
provide a sufficient water quality so that additional pre-treatment would not be required.  
The following section discusses pre-treatment alternatives that might be used upstream of 
the existing filtration plant. 
 
PRE-TREATMENT ALTERNATIVES 
 
Several alternatives are available for providing pre-treatment of raw water prior to rapid 
rate filtration.  To develop alternatives, design criteria were established for the pre-
treatment equipment.  The criteria are shown in Table 2-6.   
 

TABLE 2-6 
 

Pre-Treatment Design Criteria 
 

Parameter Criteria 
Flow Rate 700 gpm 
Maximum Raw Water Turbidity 500 NTU 
Maximum Outlet Turbidity 75 NTU 
Maximum Duration of Turbidity Event 5 days 

 
The pre-treatment alternatives range from conventional settling basins to rapid rate 
clarification to self cleaning screens.  All alternatives would require additional hydraulic 
head, so each alternative includes costs for replacing the raw water pumps.  Since the 
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Town has recently obtained additional water rights, it is assumed that the intake pump 
capacity would be increased to 350 gpm each.  The following sections discuss the various 
intake pre-treatment alternatives.   
 
SETTLING BASIN 
 
Prior to construction of the Town’s current water treatment plant, the Town had a raw 
water settling basin.  The raw water settling basin provided a buffer to rapid changes in 
water quality and reduced the solids loading to the filter plant.  Constructing a new raw 
water settling basin would reduce the solids loading to the new filter plant, thereby 
improving its performance under high turbidity conditions.  The recommended overflow 
rate for a settling basin is 800 – 1,200 gallons per day per square foot of surface area.   
For cold waters with lower solids loadings, the lower values of this range should be used.  
Assuming a loading rate of 800 gpd/sf, the basin would need to be 1,250 square feet to 
treat 700 gpm.  Typically rectangular basins have a length to width ratio of 3:1 to 5:1 to 
prevent short-circuiting.  A basin of 60' x 20' would meet this criteria.   
 
Since the raw water is typically low in turbidity, with a low overall solids load, the basin 
would be constructed without mechanical solids removal equipment.  The bottom of the 
basin would be sloped to one end where solids could be removed manually be taking the 
basin out of service.  The basin would be constructed of concrete.  Water from the raw 
water pump station would be pumped to the basin.  Water would then flow by gravity 
into the water treatment plant.  The basin would be constructed on the south side of the 
existing water treatment plant.  Additional property would likely be required to fit the 
basin on the site. Figure 2-6 shows a proposed layout for a settling basin. The estimated 
cost of the settling basin alternative is $320,000.  A detailed cost estimate is included in 
Appendix A. 
 
TUBE SETTLER 
 
The footprint required for a settling basin can be significantly reduced by using inclined 
tubes or plates to reduce the settling distance for particles in the water.  Tube settlers are 
placed at a 60 degree angle relative to horizontal.  The tubes are typically 2-inches 
square, reducing the settling distance from several feet to just a few inches.  As water 
travels up the tubes, solids settle on the inclined surface.  When enough particles have 
settled on the tubes, they slide down the incline into the bottom of the tank. Tube settlers 
are usually constructed of a lightweight plastic material such as polyethylene or PVC.  
They are typically suspended in a rectangular concrete basin.  Accumulated solids can be 
removed from the tank with mechanical solids removal equipment or manually by taking 
the basin out of service.   
 
The recommended overflow rate for a tube settler is 2 gallons per minute per square foot 
of surface area.  Assuming a loading rate of 2 gpm/sf, the basin would need to be 350 
square feet to treat 700 gpm.  The basin would have footprint dimensions of 
approximately 20' x 17.5'.  The basin would be constructed of concrete.  Water from the 
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raw water pump station would be pumped to the basin.  Water would then flow by 
gravity into the water treatment plant.  Since the raw water is typically low in turbidity, 
with a low solids load, the basin would be constructed without mechanical solids removal 
equipment.  The bottom of the basin would be sloped to one end where solids could be 
removed.  The basin would be constructed on the south side of the existing water 
treatment plant.  Figure 2-7 shows a proposed layout for a tube settler basin.  The 
estimated cost of the tube settler alternative is $291,000.  A detailed cost estimate is 
included in Appendix A. 
 
INCLINED PLATE SETTLER 
 
The design of an inclined plate settler is based on similar principles to the design of tube 
settlers.  The inclined plates provide a shorter settling distance in a smaller footprint.  The 
angle of plates in an inclined plate settler can be designed to match the settling 
characteristics of particles in specific water sources.  As with the tube settlers, when  
water travels up the plates, solids settle on the inclined surface.  When enough particles 
have settled on the plates, they slide down the incline into the bottom of the tank. Inclined 
plate settlers are typically supplied as package units with a small rapid mix and 
flocculation tank prior to the plate settling chamber.  With the addition of coagulant 
upstream of the plate settlers, additional solids can be removed prior to filtration.    
Accumulated solids can be removed from the tank with mechanical solids removal 
equipment or by collecting them in a hopper and draining them to a pump station.   
 
The recommended overflow rate for an inclined plate settler with 
coagulation/flocculation upstream is 0.5 gpm/sf of plate area or 4 gpm/sf of basin surface 
area.  Assuming a loading rate of 4 gpm/sf, the basin would need to be 175 square feet to 
treat 700 gpm.  The basin would have footprint dimensions of approximately 18' x 9'.  
The inclined plate settler would be provided as a painted steel package unit with small 
rapid mix and flocculation tank.  Water from the raw water pump station would be 
pumped to the basin.  Water would then flow by gravity into the water treatment plant.  A 
coagulant line would be extended to the inlet of the plate settler unit to allow the addition 
of alum if needed.  Since the raw water is typically low in turbidity, with a low solids 
load, the basin would be constructed without mechanical solids removal equipment.  The 
bottom of the basin would be sloped to hoppers where solids could be removed. The 
hopper outlets would be connected to the plant drain system with a new cleanout installed 
to facilitate maintenance.  The plate settler basin would be installed in the existing 
treatment building on the north side of the existing filters.  Figure 2-8 shows a proposed 
layout for an inclined plate settler.  The estimated cost of the inclined plate settler 
alternative is $397,000.  A detailed cost estimate is included in Appendix A. 
 
SOLIDS CONTACT CLARIFIER 
 
Solids contact clarifiers are another method of raw water clarification that requires a 
smaller foot print than standard settling tanks.  In solids contact clarifiers previously 
settled solids are recycled through the mixing zone at the inlet to the clarifier to promote 
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contact of particles and the formation of larger floc.  Solids are recirculated at a rate of up 
to 8 times the flow into the clarifier.  The sludge blanket formed by this recirculation 
provides efficient flocculation and greater opportunity for particles to contact within the 
sludge blanket.  Solids contact clarifiers are typically circular with a center feed area for 
flocculation.  They are most effective with the addition of coagulant to help develop the 
sludge blanket.  Accumulated solids are typically removed by mechanical sweep arm that 
directs the solids to a center hopper.   
 
The recommended rise rate for a solids contact clarifier is 1 gpm/sf.  Assuming a rise rate 
of 1 gpm/sf, the basin would need to be 700 square feet to treat 700 gpm.  A basin 32-feet 
in diameter would accomplish this rise rate.  The solids contact clarifier would be 
provided as a package unit with a painted steel tank and drive mechanism.  The tank 
would be constructed on a concrete foundation.  Water from the raw water pump station 
would be pumped to the basin. Water would then flow by gravity into the water treatment 
plant.  A coagulant line would be extended to the inlet of the solids contact clarifier to 
allow the addition of alum if needed.  The bottom of the basin would be sloped to a 
hopper where solids could be removed. The hopper outlet would be connected to the 
plant drain system.  A cleanout would be installed to facilitate maintenance.  The solids 
contact clarifier would be installed to the south of the existing treatment building.  
Additional property would likely be required to fit the basin on the site. Figure 2-9 shows 
a proposed layout for a solids contact clarifier. The estimated cost of the solids contact 
clarifier alternative is $418,000.  A detailed cost estimate is included in Appendix A. 
 
PULSED BLANKET CLARIFIER 
 
A pulsed blanket clarifier is a type of solids contact clarifier that passes water up through 
a blanket of previously settled solids.  The sludge blanket is kept in suspension through 
the use of a pulsating water supply system.  A vacuum pump and chamber is used to 
pulse coagulated water into the clarifier.  The pulsing action also aids in flocculation by 
promoting particle contact within the sludge blanket.  Pulsed blanket clarifiers are 
provided as package units.  Many are provided with plate settlers above the sludge 
blanket to aid settling of the particles.  They are most effective with the addition of 
coagulant to help develop the sludge blanket.  Accumulated solids are typically overflow 
to a trough where they can thicken and be removed. 
 
The recommended loading rate for a pulsed blanket clarifier is 1 – 4 gpm/sf.  Assuming a  
rate of 1.6 gpm/sf, the clarifier basin would need to be 438 square feet to treat 700 gpm.  
A basin 36' x 12' would accomplish this loading rate.  The solids contact clarifier would 
be provided as a package unit with a painted steel tank, plate settlers, and vacuum pump 
system.  The tank would be constructed on a concrete foundation.  Water from the raw 
water pump station would be pumped to the basin.  Water would then flow by gravity 
into the water treatment plant.  A coagulant line would be extended to the inlet of the 
pulsed blanket clarifier to allow the addition of alum if needed.  The sludge collection 
troughs would be connected to the plant drain system. A cleanout would be installed to 
facilitate maintenance.  The pulsed blanket clarifier would be installed to the south of the 
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existing treatment building.  Additional right of way would likely be required to fit the 
basin on the site.  Figure 2-10 shows a proposed layout for a pulsed blanket clarifier. The 
estimated cost of the pulsed blanket clarifier alternative is $751,000.  A detailed cost 
estimate is included in Appendix A. 
 
SELF CLEANING FINE SCREEN 
 
In certain cases, self cleaning fine screens have been utilized to reduce turbidity in high 
turbidity raw water sources.  The fine screens can be provided with openings that range 
from 10 microns to 100 microns.  Provided that a large percentage of the turbidity is 
greater than this size, the screens can be very effective.  Fine screens have a higher 
headloss than other alternatives but require a smaller footprint.   Loading rates for fine 
screens range from 0.25 to 2 gpm/square inch of screen area.  Due to their high loading 
rate, the screen must be automatically flushed periodically.  Assuming a loading rate of 
0.25 gpm/sq. in., 2,790 sq. in. of screen area would be required to treat 700 gpm.  Three 
(3) fine screen units would provide this screen area and provide some redundancy for 
cleaning one (1) screen while the other two (2) were in service.  
 
Due to their small footprint, the filters could be installed inside the existing treatment 
building.  To provide adequate head to push water through the fine screen, the raw water 
pumps would need to be upgraded to 20 hp pumps.  A waste line would also need to be 
connected from fine screen to plant drain system.  Figure 2-11 shows a proposed layout 
for the fine screen. The estimated cost of the self-cleaning fine screen alternative is 
$288,000.  A detailed cost estimate is included in Appendix A. 
 
CONTACT CLARIFIER 
 
A contact clarifier is another method of obtaining flocculation and clarification in a small 
footprint.  A contact clarifier is similar to the adsorption clarifier installed in the existing 
package treatment unit.  Contact clarifiers are very effective at removing particles prior to 
filtration from low and medium turbidity waters.  Because contact clarifiers actually filter 
particles out of the water, these units can become plugged rapidly by very high turbidity 
waters.  Because of their lower capacity to handle high solids loads, contact clarifiers 
were not considered further in this evaluation. 
 
DISSOLVED AIR FLOTATION 
 
Dissolved air flotation is another method of clarifying water in a small footprint.  
Dissolved air flotation uses compressed air to generate very small bubbles in the bottom 
of a tank.  Water flows downward through the tank.  As bubbles contact the solids, they 
float them to the surface of the tank where the solids are withdrawn.  Dissolved air 
flotation is another process that works very well on low and medium turbidity waters.  
However, in high turbidity waters with high solids loading, the bubbles are unable to lift 
all of the solids to the surface resulting in some solids settling out and passing through the 
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unit.  Because of this limitation, dissolved air flotation was not considered further in this 
evaluation. 
 
Table 2-7 summarizes the estimated capital costs for all of the Pre-Treatment 
Alternatives. 

 
TABLE 2-7 

 
Pre-Treatment Alternative   

Capital Cost Estimate Summary 
 

Alternative Estimated Capital Cost 
Settling Basin $320,000 
Tube Settler $291,000 
Inclined Plate Settler $397,000 
Solids Contact Clarifier $418,000 
Pulsed Blanket Clarifier $751,000 
Self Cleaning Fine Screen $288,000 

 
All of the above alternatives would also require modifications to the Town’s water intake 
to effectively solve the Town’s intake problems.   
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CHAPTER 3 
 

EVALUATION AND RECOMMENDATIONS 
 

ALTERNATIVE EVALUATION 
 
In this chapter, the alternatives that were identified in Chapter 2 are evaluated using cost 
and non-cost criteria.  The best alternative from each category of alternatives is selected  
first followed by an evaluation of the best alternative from each category.   
 
PROVIDE ADDITIONAL STORAGE ALTERNATIVES 
 
Chapter 2 presented two (2) alternatives for constructing additional finished water 
storage.  The first alternative, construct a 500,000 gallon reservoir, would provide 3.7 
days of storage at average day demands in 2005 and 2.6 days of storage in 2020 at 
average day demands.  This alternative would not provide the Town with a sufficient 
quantity of water to stop operating the water treatment plant through a five (5) day high 
turbidity event as was experienced in 1999.  The second alternative, construct a 
1,000,000 gallon reservoir would allow the Town to serve water demands off storage 
throughout a five (5) day high turbidity event.  As a result, the 1,000,000 gallon reservoir 
will be used to compare against the other categories of alternatives. 
 
MODIFY/REPLACE THE EXISTING INTAKE ALTERNATIVES 
 
Alternatives for modifying or replacing the existing raw water intake were presented in 
Chapter 2.  Each alternative has advantages and disadvantages that make it more or less 
attractive than the others.  To determine the most appropriate alternative for the Town of 
Cathlamet, a decision matrix was developed. The decision matrix provides a basis for 
evaluating the monetary and non-monetary considerations associated with each 
alternative.  The following factors were considered in the evaluation: 
 

1. Capital Cost - Alternatives were rated based upon estimated total project 
cost including design, construction management, and 20 percent 
contingency.   

 
2. Probability of Success – Alternatives were rated based upon the 

likelihood of the project completely solving the Town’s water intake 
problem. 

 
3. Reliability – Alternatives were rated based upon their ability to solve the 

Town’s water intake problems under all conditions.  Alternatives that have 
mechanical equipment that might fail or have the potential to be damaged 
would rate lower than other alternatives. 
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4. Operational Requirements – Alternatives were rated based upon the 
amount of labor or energy required to operate them to successfully 
maintain a supply of water to the water treatment plant. 

 
5. Permit Requirements -  Since certain environmental permits add time or 

expense to a project, the alternatives were rated by the extent of permitting 
that would be required to complete them.   

 
Each of the above considerations was given an importance factor.  Capital cost was 
deemed the most important since the Town just completed a large public works project to 
build the treatment facility.  Probability of success and reliability were the next most 
important considerations since the investment of capital funds should reliably solve the 
problem.  Operational requirements and permit requirements were the final 
considerations.  
 
For each consideration, the alternatives were rated from 1 to 10 with 10 being the best 
and 1 being the worst.  The rating was then multiplied by the importance factor for each 
item and the total summed together to provide a rating for each alternative.  A perfect 
rating would equal 1,000.  The decision matrix is shown in Table 3-1. 
 

TABLE 3-1 
 

Modify/Replace Raw Water Intake Alternative Decision Matrix 
 

 Capital 
Cost 

Probability 
of Success 

 
Reliability 

Operational 
Requirements 

Permit 
Requirements 

 
Total 

Importance Factor 40 20 20 15 5 100 
Existing Intake 
Modifications 

 
10 

 
7 

 
6 

 
4 

 
10 

 
770 

Surface Water Intake 8 4 4 5 4 575 
Infiltration Gallery 3 9 9 7 3 600 
Ranney Well 1 9 9 7 8 545 
Shallow Wells 2 4 10 10 7 545 
 
As shown in Table 3-1, the alternative for modifying the existing intake rated high for 
capital cost since it is the least expensive alternative.  This alternative rated in the middle 
for probability of success since only the flushing mechanisms will be modified and solids 
may still enter the intake.  This alternative also rated in the middle for reliability and 
operational considerations since it will require mechanical equipment and some operator 
attention to function properly.  This alternative rated high for permit requirements since 
no work would be accomplished in the river. 
 
The surface water intake rated lower for probability of success due to the possibility of 
poorer quality water being generated from a surface intake.  It is also uncertain whether 
adequate water depth exists to keep the intake submerged without having the river bed 
impact the screen.  The surface intake rated low in reliability and operational 
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requirements due to the need to keep the screen clear of debris and the possibility of 
damage to the intake due to large debris in the river.  The surface intake also rated low on 
permit requirements because work in the river bed would require an Hydraulic Project 
Approval and possibly a biological assessment if federal permits or funds are required.  
 
The infiltration gallery intake rated high for probability of success since a properly 
designed infiltration gallery screen would likely maintain or slightly improve water 
quality while eliminating the capacity problems currently experienced.  This alternative 
rated high for reliability since mechanical equipment would not be required to keep it 
functional.  Operational requirements for this alternative were in the middle of the pack 
since some periodic cleaning of the laterals might be required.  This alternative rated the 
lowest for permit requirements, since the entire river bed would be disturbed during 
construction.  This alternative would require the same permits as the surface water intake 
alternative but the permits would be more difficult to obtain. 
 
The Ranney Well alternative rated high for probability of success due to its successful 
application in many other locations in Southwest Washington.  As with the infiltration 
gallery, water quality would likely maintain or improve slightly with this alternative 
while eliminating the capacity problems.  Reliability for this alternative was also high 
since mechanical equipment would not be required to keep it functional.  Operational 
requirements were in the middle of the alternatives since some periodic cleaning of the 
laterals would be required.  The Ranney Well alternative rated higher for permit 
requirements since no open cut work would be necessary in the river bed. 
 
The shallow well alternative rated the lowest for probability of success due to the 
uncertainty associated with the development of groundwater resources.  This alternative 
rated high for reliability since, once developed, wells provide consistent high quality 
water sources.  Shallow wells rated the highest for operational requirements since very 
little maintenance is required to keep them operational.  This alternative rated in the 
middle for permit requirements since it is possible that a water rights transfer might be 
required to utilize shallow wells as a water source. 
 
Based upon all of these factors, the decision matrix shows that modifying the existing 
intake would be the most appropriate alternative for the Town of Cathlamet.  Since the 
shallow well alternative also rated highly and would likely not require a pre-treatment 
alternative associated with it, the shallow well alternative will also be considered in the 
evaluation of the overall best alternative. 
 
PRE-TREATMENT ALTERNATIVES 
 
Alternatives for pre-treatment of raw water prior to the existing filtration plant were 
presented in Chapter 2.  Each alternative has advantages and disadvantages that make it 
more or less attractive than the others.  To determine the most appropriate pre-treatment 
alternative for the Town of Cathlamet, a decision matrix was developed.  This matrix is 
similar to that developed for the Intake Modification Alternatives.  The factors 
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considered in the evaluation were similar to those used for the Intake Alternatives Matrix 
except that Footprint was used in place of Permit Requirements.  Since the water 
treatment plant site is quite small, the square footage required to construct the various 
pre-treatment alternatives is an important consideration.  The decision matrix is shown in 
Table 3-2. 
 

TABLE 3-2 
 

Pre-Treatment Alternative Decision Matrix 
 

 Capital  
Cost 

Probability 
of Success 

 
Reliability

Operational 
Requirements 

 
Footprint 

 
Total 

Importance Factor 40 20 20 10 10 100 
Settling Basin 9 7 9 8 4 800 
Tube Settlers 10 7 9 8 7 870 
Inclined Plate Settler 7 9 9 8 8 800 
Solids Contact 
Clarifier 

 
7 

 
9 

 
8 

 
7 

 
4 

 
730 

Pulsed Blanket 
Clarifier 

 
4 

 
9 

 
7 

 
6 

 
6 

 
600 

Fine Screen 10 5 8 5 10 810 
 
The settling basin and tube settler alternative rated the same for several criteria.  They 
rated lower for probability of success since treated water quality would likely be less than 
for other alternatives due to the lack of coagulation and flocculation upstream of these 
alternatives.  The reliability of these alternative was high since there would be no moving 
parts associated with them.  Operational requirements were moderate since some operator 
effort would be required to clean out the basins periodically.  The footprint for the tube 
settlers was significantly better than for the settling basin due to the higher loading rate 
that can be used with the tube settlers. 
 
The inclined plate settler rated highly for probability of success since the use of 
coagulation and flocculation upstream of this equipment should ensure adequate water 
quality is provided to the filters.  This alternative also rated high for reliability due to the 
lack of moving parts.  Operational requirements for this alternative were similar to the 
settling basin and tube settlers since some operator effort would be required to clean out 
the basins periodically.  This alternative rated higher for footprint since it would fit inside 
the existing water treatment plant building. 
  
The solids contact clarifier and the pulsed blanket clarifier had similar ratings for several 
categories.  Both rated highly for probability of success due the ability to provide 
coagulation and flocculation of solids.  Both alternatives rated in the middle for reliability 
due to the reliance on mechanical equipment to maintain the proper sludge blanket.  
Operational requirements were also lower since some operator attention would be 
required to maintain the equipment and additional power is required to maintain the 
sludge blanket.  The footprint for these two (2) alternatives was similar with the solids 
contact clarifier being slightly larger than the pulsed blanket clarifier.   
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The fine screen alternative rated the lowest for probability of success due to the lack of 
raw water particle size data available to determine if it would be effective.  This 
alternative rated in the middle for reliability since some mechanical equipment is 
necessary to backwash the screens.  The fine screen alternative rated lowest on 
operational requirements since it would require more energy costs than any other 
alternative.  This alternative rated the highest for footprint since it requires the least area 
and can be fit inside the existing water treatment plant building. 
 
Based upon all of these factors, the decision matrix shows that tube settlers would be the 
most appropriate pre-treatment alternative for the Town of Cathlamet.   
 
OVERALL ALTERNATIVE EVALUATION 
 
To determine the most appropriate overall alternative for the Town of Cathlamet, the best 
alternative from each of the three (3) categories (plus shallow wells) was evaluated using 
similar criteria to the evaluations above.  Footprint and permit requirements were not 
included in the evaluation since they were not pertinent to all of the alternatives.  A 
decision matrix for the overall alternatives is included in Table 3-3.  
 

TABLE 3-3 
 

Overall Alternative Decision Matrix 
 

  
Capital Cost 

Probability of 
Success 

 
Reliability 

Operational 
Requirements 

 
Total 

Importance Factor 40 30 15 15 100 
Status Quo 10 2 3 4 565 
1MG Reservoir 2 9 10 10 650 
Intake Modification / Tube 
Settler 

6 8 8 6 690 

Shallow Wells 7 4 10 9 685 
 
As shown in Table 3-1, the Status Quo alternative rated highly for capital cost but low for 
each of the other criteria due to the current difficulties associated with producing water 
during high turbidity events.  The 1 MG reservoir rated the lowest on capital cost but 
highest on the other criteria since it avoids trying to deal with treating water during these 
high turbidity periods.  The intake modification/tube settler alternative rated in the middle 
of most categories.  It has a fairly high probability of success since it improves both the 
intake and provides better pre-treatment.  This alternative also is fairly reliable but would 
require more operator attention than storage or shallow wells.  The shallow well 
alternative had a moderate capital cost and the lowest probability of success due to the 
uncertainty of developing a groundwater resource.  If a groundwater resource could be 
developed, this alternative rates high for reliability and has low operational requirements. 
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RECOMMENDATIONS 
 
Based upon the preceding evaluation, the recommended alternative for solving the Town 
of Cathlamet water intake problems includes modifications to the existing water intake 
and construction of a tube settler for pre-treatment prior the existing water treatment 
plant.  This alternative would address both the intake capacity and water quality 
problems.  Since the water quality problems occur so infrequently, the last time being in 
January 1999, it may be prudent to take an incremental approach to implementing these 
changes.  The intake modifications could be undertaken first to ensure an adequate 
quantity of water is available to the water treatment plant.  The estimated cost of the 
intake modifications is $74,000.  The pre-treatment modifications could then be 
implemented later if experience shows that the new water plant has difficulty providing 
adequate treatment during high turbidity events.  The estimated cost of adding the tube 
settler basin is $291,000.  
 
The evaluation provided in this report has been based upon data currently available 
regarding water quality and the availability of ground water resources.  With additional 
water quality data such as particle size distributions, the probability of success of 
alternatives such as the fine screen could be more accurately predicted.  If additional 
investigation was conducted into the availability of groundwater at the site, the 
probability of success of this alternative could also be more accurately predicted, making 
it a more feasible alternative. 



TOWN OF CATHLAMET
SETTLING BASIN

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $           20,000  $            20,000
2 Clearing and Grubbing 1 LS  $             2,500  $              2,500
3 Erosion Control 1 LS  $             1,500  $              1,500
4 Locate Existing Utilities 1 LS  $             1,500  $              1,500
5 Trench Safety Systems 1 LS  $             2,500  $              2,500
6 Excavation, Backfill, Compaction 1 LS  $           15,000  $            15,000
7 Bank Run Gravel 120 TN  $                  18  $              2,160
8 Foundation Gravel 60 CY  $                  25  $              1,500
9 Miscellaneous Metals 1 LS 25,000$ 25,000$

10 Painting 1 LS 2,000$ 2,000$
11 Settling Basin 1 LS  $           65,000  $            65,000
12 Raw Water Pumps (350 gpm) 2 EA  $           10,000  $            20,000
13 Piping, Valves & Appurtenances 1 LS  $           45,000  $            45,000
14 Restoration 1 LS  $             2,000  $              2,000
15 Electrical 1 LS  $             5,000  $              5,000

Subtotal  $          210,660
Sales Tax 7.5% 15,800$
Subtotal 226,460$

Contingencies (20%)  $            45,292
Total Estimated Construction Cost  $          255,952

Administration, Engineering & Construction Management (25%)  $            63,988
Total Estimated Project Cost  $          320,000

* Right-of-Way Acquisition may require additional costs.

QUANTITY



TOWN OF CATHLAMET
TUBE SETTLERS

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $            18,000  $            18,000
2 Clearing and Grubbing 1 LS  $              2,000  $              2,000
3 Erosion Control 1 LS  $              1,500  $              1,500
4 Locate Existing Utilities 1 LS  $              1,500  $              1,500
5 Trench Safety Systems 1 LS  $              2,500  $              2,500
6 Excavation, Backfill, Compaction 1 LS  $            10,000  $            10,000
7 Bank Run Gravel 100 TN  $                   18  $              1,800
8 Foundation Gravel 15 CY  $                   25  $                 375
9 Miscellaneous Metals 1 LS 15,000$ 15,000$

10 Painting 1 LS 2,000$ 2,000$
11 Tube Settlers 1 LS  $            30,000  $            30,000
12 Tube Settler Basin 1 LS  $            40,000  $            40,000
13 Raw Water Pumps (350 gpm) 2 EA  $            10,000  $            20,000
14 Piping, Valves & Appurtenances 1 LS  $            40,000  $            40,000
15 Restoration 1 LS  $              2,000  $              2,000
16 Electrical 1 LS  $              5,000  $              5,000

Subtotal  $          191,675
Sales Tax 7.5% 14,376$
Subtotal 206,051$

Contingencies (20%)  $            41,210
Total Estimated Construction Cost  $          232,885

Administration, Engineering & Construction Management (25%)  $            58,221
Total Estimated Project Cost  $          291,000

QUANTITY



TOWN OF CATHLAMET
INCLINED PLATE SETTLER

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $         26,000  $     26,000
2 Reinforced Concrete Pad 15 CY  $              450  $       6,750
3 Miscellaneous Metals 1 LS  $           7,500  $       7,500
4 Painting 1 LS  $           6,000  $       6,000
5 Westech Inclined Plate Settler 1 LS  $       135,000  $   135,000
6 Raw Water Pumps (350 gpm) 2 EA  $         10,000  $     20,000
7 Piping, Valves & Appurtenances 1 LS  $         30,000  $     30,000
8 Clearwell Reinforcing 1 LS  $         10,000  $     10,000
9 Clearwell Access Hatch Relocation 1 LS  $           5,000  $       5,000
10 Electrical 1 LS  $         15,000  $     15,000

Subtotal  $   261,250
Sales Tax 7.5% 19,594$
Subtotal 280,844$

Contingencies (20%)  $     56,169
Total Estimated Construction Cost  $   317,419

Administration, Engineering & Construction Management (25%)  $     79,355
Total Estimated Project Cost  $   397,000

QUANTITY



TOWN OF CATHLAMET
SOLIDS CONTACT CLARIFIER

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $               27,000  $            27,000
2 Clearing and Grubbing 1 LS  $                 2,000  $              2,000
3 Erosion Control 1 LS  $                 1,500  $              1,500
4 Locate Existing Utilities 1 LS  $                 1,500  $              1,500
5 Trench Safety Systems 1 LS  $                 1,000  $              1,000
6 Excavation, Backfill, Compaction 1 LS  $               12,000  $            12,000
7 Bank Run Gravel 100 TN  $                      18  $              1,800
8 Foundation Gravel 75 CY  $                      25  $              1,875
9 Reinforced Concrete 55 CY 450$ 24,750$
10 Miscellaneous Metals 1 LS 10,000$ 10,000$
11 Painting 1 LS 5,000$ 5,000$
12 Solid Contact Clarifer (32' Dia) 1 LS  $             110,000  $          110,000
13 Raw Water Pumps (350 gpm) 2 EA  $               10,000  $            20,000
14 Piping, Valves & Appurtenances 1 LS  $               35,000  $            35,000
15 Restoration 1 LS  $                 2,000  $              2,000
16 Electrical 1 LS  $               20,000  $            20,000

Subtotal  $          275,425
Sales Tax 7.5% 20,657$
Subtotal 296,082$

Contingencies (20%)  $            59,216
Total Estimated Construction Cost  $          334,641

Administration, Engineering & Construction Management (25%)  $            83,660
Total Estimated Project Cost  $          418,000

* Right-of-Way Acquisition may required additional costs.

QUANTITY



TOWN OF CATHLAMET
PULSED BLANKET CLARIFER

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $                43,000  $        43,000
2 Clearing and Grubbing 1 LS  $                  2,000  $          2,000
3 Erosion Control 1 LS  $                  1,500  $          1,500
4 Locate Existing Utilities 1 LS  $                  1,500  $          1,500
5 Trench Safety Systems 1 LS  $                  1,000  $          1,000
6 Excavation, Backfill, Compaction 1 LS  $                10,000  $        10,000
7 Bank Run Gravel 80 TN  $                       18  $          1,440
8 Foundation Gravel 60 CY  $                       25  $          1,500
9 Reinforced Concrete 45 CY  $                     450  $        20,250
10 Miscellaneous Metals 1 LS  $                15,000  $        15,000
11 Painting 1 LS  $                  5,000  $          5,000
12 Sludge Blanket Clarifer 1 LS  $              300,000  $      300,000
13 Raw Water Pumps (350 gpm) 2 EA  $                10,000  $        20,000
14 Piping, Valves & Appurtenances 1 LS  $                40,000  $        40,000
15 Restoration 1 LS  $                  2,000  $          2,000
16 Electrical 1 LS  $                30,000  $        30,000

Subtotal  $      494,190
Sales Tax 7.5% 37,064$
Subtotal 531,254$

Contingencies (20%)  $      106,251
Total Estimated Construction Cost  $      600,441

Administration, Engineering & Construction Management (25%)  $      150,110
Total Estimated Project Cost  $      751,000

* Right-of-Way Acquisition may required additional costs.

QUANTITY



TOWN OF CATHLAMET
FINE SCREENS

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $        20,000  $       20,000
2 Reinforced Concrete Pad 10 CY  $             450  $         4,500
3 Miscellaneous Metals 1 LS  $          5,000  $         5,000
4 Painting 1 LS  $          5,000  $         5,000
5 Package Amiad Fine Screen Filter 1 LS  $        80,000  $       80,000
6 Raw Water Pumps (350 gpm) 2 EA  $        12,500  $       25,000
7 Piping, Valves & Appurtenances 1 LS  $        30,000  $       30,000
8 Clearwell Reinforcing 1 LS  $          5,000  $         5,000
9 Electrical 1 LS  $        15,000  $       15,000

Subtotal  $     189,500
Sales Tax 7.5% 14,213$
Subtotal 203,713$

Contingencies (20%)  $       40,743
Total Estimated Construction Cost  $     230,243

Administration, Engineering & Construction Management (25%)  $       57,561
Total Estimated Project Cost  $     288,000

QUANTITY



TOWN OF CATHLAMET
EXISTING INTAKE MODIFICATIONS

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $              5,000  $           5,000
2 Clearing and Grubbing 1 LS  $                 800  $              800
3 Erosion Control 1 LS  $              1,200  $           1,200
4 Locate Existing Utilities 1 LS  $                 750  $              750
5 Trench Safety Systems 1 LS  $              1,000  $           1,000
6 Excavation, Backfill, Compaction 1 LS  $              2,500  $           2,500
7 Bank Run Gravel 20 TN  $                   18  $              360
8 Foundation Gravel 10 CY  $                   25  $              250
9 Intake Cleaning 1 LS  $              3,000  $           3,000
10 Reduced Pressure Backflow Preventor 1 LS  $              2,500  $           2,500
11 Flowmeter 1 LS  $              1,500  $           1,500
12 Dechlorination Equipment 1 LS  $              3,000  $           3,000
13 Raw Water PS Solids Pump 1 LS  $              3,000  $           3,000
14 Piping, Valves & Appurtenances 1 LS  $            15,000  $         15,000
15 Restoration 1 LS  $              1,000  $           1,000
16 Electrical 1 LS  $              5,000  $           5,000
17 Telemetry and Control Modifications 1 LS  $              3,000  $           3,000

Subtotal  $         48,860
Sales Tax 7.5% 3,665$
Subtotal 52,525$

Contingencies (20%)  $         10,505
Total Estimated Construction Cost  $         59,365

Administration, Engineering & Construction Management (25%)  $         14,841
Total Estimated Project Cost  $         74,000

QUANTITY



TOWN OF CATHLAMET
SURFACE WATER INTAKE

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $               7,000  $             7,000
2 Clearing and Grubbing 1 LS  $                  750  $                750
3 Erosion Control 1 LS  $               1,000  $             1,000
4 Locate Existing Utilities 1 LS  $                  500  $                500
5 Trench Safety Systems 1 LS  $               3,000  $             3,000
6 Cofferdam 1 LS  $               5,000  $             5,000
7 Excavation, Backfill, Compaction 1 LS  $             15,000  $           15,000
8 Concrete Anchor Blocks 6 EA  $                  300  $             1,800
9 Quarry Spalls 50 CY  $                    30  $             1,500
10 Piping, Valves & Appurtenances 1 LS  $             20,000  $           20,000
11 Intake Screen 3 EA  $               2,000  $             6,000
12 Restoration 1 LS  $               2,500  $             2,500

Subtotal  $           64,050
Sales Tax 7.5%  $             4,804
Subtotal  $           68,854

Contingencies (20%)  $           13,771
Total Estimated Construction Cost  $           77,821

Administration, Engineering & Construction Management (25%)  $           19,455
Total Estimated Project Cost  $           97,000

QUANTITY



TOWN OF CATHLAMET
NEW INFILTRATION GALLERY

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $            19,000  $             19,000
2 Clearing and Grubbing 1 LS  $              1,500  $               1,500
3 Erosion Control 1 LS  $              2,000  $               2,000
4 Locate Existing Utilities 1 LS  $                 750  $                  750
5 Trench Safety Systems 1 LS  $              1,200  $               1,200
6 Excavation, Backfill, Compaction 1 LS  $            30,000  $             30,000
7 Cofferdams 1 LS  $            50,000  $             50,000
8 Bank Run Gravel 100 TN  $                   18  $               1,800
9 Foundation Gravel 35 CY  $                   25  $                  875

10 Rip Rap 150 TN  $                   30  $               4,500
11 Concrete Anchor Blocks 12 EA  $                 300  $               3,600
12 6' Dia Manholes 4 EA  $              4,000  $             16,000
13 Piping, Valves & Appurtenances 1 LS  $            30,000  $             30,000
14 Slotted Well Screen 1 LS  $            15,000  $             15,000
15 Restoration 1 LS  $              5,000  $               5,000

Subtotal  $           181,225
Sales Tax 7.5%                 13,592
Subtotal  $           194,817

Contingencies (20%)  $             38,963
Total Estimated Construction Cost  $           220,188

Administration, Engineering & Construction Management (25%)  $             55,047
Total Estimated Project Cost  $           275,000

QUANTITY



TOWN OF CATHLAMET
0.5 MG RESERVOIR

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $                45,000  $          45,000
2 Clearing and Grubbing 1 LS  $                  1,500  $            1,500
3 Erosion Control 1 LS  $                  1,500  $            1,500
4 Locate Existing Utilities 1 LS  $                  1,500  $            1,500
5 Trench Safety Systems 1 LS  $                  1,000  $            1,000

6
Excavation, Backfill,
Compaction 1 LS  $                10,000  $          10,000

7 Foundation Gravel 75 CY  $                       25  $            1,875
8 Crushed Surfacing Top Course 150 TN  $                       18  $            2,700

9 Crushed Surfacing Base Course 1000 TN  $                       18  $          18,000
10 Asphalt Pavement 50 TN  $                       80  $            4,000
11 Reinforced Concrete 120 CY  $                     450  $          54,000
12 Miscellaneous Metals 1 LS  $                  8,000  $            8,000
13 Painting 1 LS  $                35,000  $          35,000
14 0.5 MG Reservoir 1 LS  $              150,000  $        150,000

15 Piping, Valves & Appurtenances 1 LS  $                60,000  $          60,000
16 Restoration 1 LS  $                  4,000  $            4,000

17
Electrical, Telemetry and
Instrumentation 1 LS  $                15,000  $          15,000

Subtotal  $        413,075
Sales Tax 7.5% 30,981$
Subtotal 444,056$

Contingencies (20%)  $          88,811
Total Estimated Construction Cost  $        501,886

Administration, Engineering & Construction Management (25%)  $        125,472
Total Estimated Project Cost  $        627,000

QUANTITY



TOWN OF CATHLAMET
1 MG RESERVOIR

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $        70,000  $             70,000
2 Clearing and Grubbing 1 LS  $          2,000  $               2,000
3 Erosion Control 1 LS  $          1,500  $               1,500
4 Locate Existing Utilities 1 LS  $          1,500  $               1,500
5 Trench Safety Systems 1 LS  $          1,000  $               1,000
6 Excavation, Backfill, Compaction 1 LS  $        15,000  $             15,000
7 Foundation Gravel 75 CY  $               25  $               1,875
8 Crushed Surfacing Top Course 200 TN  $               18  $               3,600
9 Crushed Surfacing Base Course 1250 TN  $               18  $             22,500

10 Asphalt Pavement 100 TN  $               80  $               8,000
11 Reinforced Concrete 120 CY  $             450  $             54,000
12 Miscellaneous Metals 1 LS  $          8,000  $               8,000
13 Painting 1 LS  $        50,000  $             50,000
14 1 MG Reservoir 1 LS  $      290,000  $           290,000
15 Piping, Valves & Appurtenances 1 LS  $        75,000  $             75,000
16 Restoration 1 LS  $          5,000  $               5,000

17
Electrical, Telemetry and
Instrumentation 1 LS  $        15,000  $             15,000

Subtotal  $           623,975
Sales Tax 7.5% 46,798$
Subtotal 670,773$

Contingencies (20%)  $           134,155
Total Estimated Construction Cost  $           758,130

Administration, Engineering & Construction Management (25%)  $           189,532
Total Estimated Project Cost  $           948,000

QUANTITY



TOWN OF CATHLAMET
RANNEY WELL COLLECTOR

 Cost Estimate
G&O #02304

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $            65,000  $        65,000
2 Clearing and Grubbing 1 LS  $                 750  $             750
3 Erosion Control 1 LS  $              1,000  $          1,000
4 Locate Existing Utilities 1 LS  $                 500  $             500
5 Trench Safety Systems 1 LS  $              1,000  $          1,000
6 Excavation, Backfill, Compaction 1 LS  $            30,000  $        30,000
7 Bank Run Gravel 10 TN  $                   18  $             180
8 Foundation Gravel 5 CY  $                   25  $             125
9 12' Dia Ranney Well 1 LS  $          200,000  $      200,000
10 10" Laterals 375 LF  $                 500  $      187,500
11 Piping, Valves & Appurtenances 1 LS  $            10,000  $        10,000
12 Restoration 1 LS  $              1,000  $          1,000

Subtotal  $      497,055
Sales Tax 7.5% 37,279$
Subtotal 534,334$

Contingencies (20%)  $      106,867
Total Estimated Construction Cost  $      603,922

Administration, Engineering & Construction Management (25%)  $      150,980
Total Estimated Project Cost  $      755,000

QUANTITY



TOWN OF CATHLAMET
SHALLOW WELLS

 Cost Estimate
G&O #02304

Preliminary

NO. ITEM UNIT PRICE AMOUNT
1 Hydrogeologic Investigation 1 LS  $        35,000  $      35,000
2 Test Well 1 LS  $        35,000  $      35,000

Total Preliminary Cost 70,000$

Production Well

NO. ITEM UNIT PRICE AMOUNT
1 Mobilization & Demobilization 1 LS  $        16,000  $      16,000
2 Clearing and Grubbing 1 LS  $          1,200  $        1,200
3 Erosion Control 1 LS  $          1,000  $        1,000
4 Locate Existing Utilities 1 LS  $          1,000  $        1,000
5 Trench Safety Systems 1 LS  $          1,000  $        1,000
6 Excavation, Backfill, Compaction 1 LS  $          5,000  $        5,000
7 Bank Run Gravel 70 TN  $               18  $        1,260
8 Foundation Gravel 15 CY  $               25  $           375
9 Drill, Equip and Test Well 2 EA  $        40,000  $      80,000

10 Piping, Valves & Appurtenances 1 LS  $        30,000  $      30,000
11 Electrical 1 LS  $        15,000  $      15,000
12 Restoration 1 LS  $          1,500  $        1,500

Subtotal  $    153,335
Sales Tax 7.5% 11,500$
Subtotal 164,835$

Contingencies (20%)  $      32,967
Total Estimated Construction Cost  $    186,302

Administration, Engineering & Construction Management (25%)  $      46,576
Total Production Well Project Cost  $    232,900

Total Estimated Project Cost  $    303,000

QUANTITY

QUANTITY



APPENDIX M 
 

FOREST PRACTICES ACT FAQ 
  







APPENDIX N 
 

SAMPLE BOIL WATER NOTICE 
  



 

News Release 

For Immediate Release: <DATE> 
Contact: Water purveyor/system contact name and telephone number 
 
<Water System> announces boil water advisory for all customers in <area> 

CITY NAME – The <SYSTEM NAME> is advising all water customers to boil their 

drinking water after recent samples showed the presence of E. coli. The Washington State 

Department of Health (DOH) has been notified and <SYSTEM NAME> is working closely with 

the Office of Drinking Water to find the source of contamination and fix the problem, which may 

include disinfecting the system. The boil water advisory will remain in effect until further notice. 

(Sample quote) “We are doing all we can to eliminate the bacteria from the water system. 

Safe and reliable drinking water is critical to good health and responding to this kind of 

emergency is our highest priority,” said <System spokesperson>. 

<NUMBER or NO> illnesses related to the community’s drinking water have been reported. 

To correct the problem <WHAT IS BEING DONE> (e.g. Chlorine was applied to the entire 

system on DATE.) 

The boil water advisory includes several precautionary steps for customers. These include 

using purchased bottled water or boiled water for drinking, brushing teeth, dishwashing, 

preparing food, and making ice. Water should come to a roiling boil for one minute, then cool to 

an appropriate temperature before using. 

The advisory will remain in effect until <SYSTEM NAME> and DOH are confident the 

water is safe. When satisfactory results are reported, customers will be notified that the advisory 

has been lifted. 

If you have questions, please call us at <TELEPHONE NUMBER>. 

### 
 

Your logo or 
company name 

here. 



APPENDIX O  
 

FOLLOW-UP TO AN UNSATISFACTORY  
ROUTINE COLIFORM SAMPLE 

  



Fact Shee t

A drinking water sample is unsatisfactory whenever coliform bacteria are present. If your water
system receives unsatisfactory sample results, you must collect a set of repeat samples. If your
water system uses groundwater, you must also collect triggered source samples from every
groundwater source that was in use when you collected the unsatisfactory routine sample. You
must collect triggered source samples before treatment. If your water system has an approved
triggered monitoring plan, follow your plan.

Repeat samples confirm the presence or absence of coliform bacteria in the system. If
present, sample results can help you find the possible cause of contamination.

Triggered source samples indicate whether the groundwater source is contaminated with
the fecal indicator E. coli bacteria.

You must collect repeat and triggered source samples within 24 hours after you learn about the
unsatisfactory routine sample result. Do not shock-chlorinate the system or source before
collecting any samples unless you have prior approval from us.

Review your sampling procedure
Review your sampling procedure to make sure you collect your samples correctly. For help, see
Coliform Sampling Procedure (331-225).

Collect repeat samples
You must collect THREE REPEAT samples for every unsatisfactory ROUTINE sample. Three
must come from the following locations:

1. The same tap as the original unsatisfactory routine sample.

2. An active service within 5 active connections upstream from the original unsatisfactory
sample location.*

3. An active service within 5 active connections downstream from the original
unsatisfactory sample location.*

You must also collect a raw water sample at each groundwater source that was in use when you
collected the unsatisfactory routine sample and test it for E. coli.

* You may deviate from these locations if your state-approved Coliform Monitoring Plan
includes one of the following:

A standard operating procedure (SOP) for selecting alternate repeat sites.
Defined alternate repeat site locations.

April 2016
DOH 331-187

Revised

Follow-up to an unsatisfactory
routine coliform sample



Thoroughly inspect your water system
Try to identify potential sources of contamination, such as “openings” in the system or treatment
equipment failure. If you find obvious sources of contamination, call us (see below).

The month after an unsatisfactory sample
The month after an unsatisfactory routine sample, you must collect your usual number of
ROUTINE samples from the distribution system.

Very small noncommunity groundwater systems not required to sample every month must
collect ONE ROUTINE sample the month following an unsatisfactory sample even if they
normally would not be required to collect a sample that month.

Call us if:
You cannot sample as outlined above.
You would like to discuss the triggered source sample requirement.
Any repeat samples or triggered source samples are unsatisfactory.

Northwest Region: Kent
253-395-6750

Southwest Region: Tumwater
360-236-3030

Eastern Region: Spokane Valley
509-329-2100

Our publications are online at https://fortress.wa.gov/doh/eh/dw/publications/publications.cfm

For people with disabilities, this document is available on request in other formats. To submit a request,
please call 1-800-525-0127 (TDD/TTY call 711).
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SANITARY SURVEY 
  











APPENDIX Q 
 

PRELIMINARY COST ESTIMATES 
  



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 6,000.00$              6,000$                  

2 Traffic Control 1 LS 1,000.00$              1,000$                  

3 Clearing and Grubbing 1 LS 1,000.00$              1,000$                  

4 Trench Excavation  Safety System 1 LS 600.00$                 600$                     

5 Locate Existing Utilities 1 LS 1,000.00$              1,000$                  

6 Erosion Control 1 LS 800.00$                 800$                     

7 Bank Run Gravel 122 CY 30.00$                   3,667$                  

8 Foundation Material 37 TN 35.00$                   1,282$                  

9 Crushed Surfacing 147 TN 30.00$                   4,400$                  

10 Asphalt Concrete Pavement Class "B" 42 TN 120.00$                 5,011$                  

11 Sawcutting 150 LF 3.00$                     450$                     

12 Connect to Existing System 1 EA 2,000.00$              2,000$                  

13 8-inch PVC Pipe (incl. Bedding) 500 LF 50.00$                   25,000$                

14 8-Inch Resilient Seat Gate Valves 2 EA 1,800.00$              3,600$                  

15 Fire Hydrant Assembly 1 EA 5,500.00$              5,500$                  

16 Additional Fittings 150 LBS 3.00$                     450$                     

61,760$                
4,694$                  

66,454$                
13,290.71$           

79,744$                

19,936.07$           

100,000$              

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project D-4: Maple Street Extension

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

Subtotal:………………………………………………………………………………….
Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….
Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 29,000.00$            29,000$                

2 Traffic Control 1 LS 34,000.00$            34,000$                

3 Clearing and Grubbing 1 LS 5,000.00$              5,000$                  

4 Trench Excavation  Safety System 1 LS 5,000.00$              5,000$                  

5 Locate Existing Utilities 1 LS 1,000.00$              1,000$                  

6 Erosion Control 1 LS 800.00$                 800$                     

7 Bank Run Gravel 410 CY 30.00$                   12,300$                

8 Foundation Material 125 TN 35.00$                   4,375$                  

9 Crushed Surfacing 196 TN 30.00$                   5,865$                  

10 HMA Cl 1/2" PG 58H-22 450 TN 120.00$                 54,000$                

11 Sawcutting 3410 LF 3.00$                     10,230$                

12 Connect to Existing System 7 EA 2,000.00$              14,000$                

13 8-inch PVC Pipe (incl. Bedding) 1700 LF 50.00$                   85,000$                

14 8-Inch Resilient Seat Gate Valves 17 EA 1,800.00$              30,600$                

15 Fire Hydrant Assembly 4 EA 5,500.00$              22,000$                

16 Additional Fittings 510 LBS 3.00$                     1,530$                  

314,700$              

23,917$                

338,617$              

67,723.44$           

406,341$              

101,585.16$         

508,000$              

Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project D-5: Jacobson Road Water Main Upsizing

Subtotal:………………………………………………………………………………….

Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 17,000.00$            17,000$                

2 Traffic Control 1 LS 2,000.00$              2,000$                  

3 Clearing and Grubbing 1 LS 600.00$                 600$                     

4 Trench Excavation  Safety System 1 LS 2,500.00$              2,500$                  

5 Locate Existing Utilities 1 LS 4,800.00$              4,800$                  

6 Erosion Control 1 LS 4,800.00$              4,800$                  

7 Bank Run Gravel 310 CY 30.00$                   9,300$                  

8 Foundation Material 100 TN 35.00$                   3,500$                  

9 Crushed Surfacing 375 TN 30.00$                   11,250$                

10 Asphalt Concrete Pavement Class "B" 10 TN 150.00$                 1,500$                  

11 Sawcutting 100 LF 3.00$                     300$                     

12 Connect to Existing System 3 EA 4,000.00$              12,000$                

13 8-inch PVC Pipe (incl. Bedding) 1240 LF 65.00$                   80,600$                

14 8-Inch Resilient Seat Gate Valves 4 EA 1,800.00$              7,200$                  

15 Fire Hydrant Assembly 2 EA 5,500.00$              11,000$                

16 Water Service Connections 8 EA 1,500.00$              12,000$                

17 Additional Fittings 500 LBS 3.50$                     1,750$                  

18 Restoration 1 LS 6,000.00$              6,000$                  

188,100$              
14,296$                

202,396$              
40,479.12$           

242,875$              

60,718.68$           

304,000$              

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project DE-1: Front Street Main Replacement

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

Subtotal:………………………………………………………………………………….
Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….
Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 18,000.00$            18,000$                

2 Traffic Control 1 LS 1,800.00$              1,800$                  

3 Clearing and Grubbing 1 LS 600.00$                 600$                     

4 Trench Excavation  Safety System 1 LS 2,500.00$              2,500$                  

5 Locate Existing Utilities 1 LS 5,100.00$              5,100$                  

6 Erosion Control 1 LS 5,100.00$              5,100$                  

7 Bank Run Gravel 290 CY 30.00$                   8,700$                  

8 Foundation Material 90 TN 35.00$                   3,150$                  

9 Crushed Surfacing 350 TN 30.00$                   10,500$                

10 Asphalt Concrete Pavement Class "B" 20 TN 150.00$                 3,000$                  

11 Sawcutting 200 LF 3.00$                     600$                     

12 Connect to Existing System 2 EA 4,000.00$              8,000$                  

13 8-inch PVC Pipe (incl. Bedding) 1350 LF 65.00$                   87,750$                

14 8-Inch Resilient Seat Gate Valves 6 EA 1,800.00$              10,800$                

15 Fire Hydrant Assembly 2 EA 5,500.00$              11,000$                

16 Water Service Connections 8 EA 1,500.00$              12,000$                

17 Additional Fittings 1000 LBS 3.50$                     3,500$                  

18 Restoration 1 LS 6,000.00$              6,000$                  

198,100$              
15,056$                

213,156$              
42,631.12$           

255,787$              

63,946.68$           

320,000$              

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project DE-2: Greenwood Street Main Replacement

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

Subtotal:………………………………………………………………………………….
Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….
Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 15,000.00$            15,000$                

2 Traffic Control 1 LS 3,600.00$              3,600$                  

3 Clearing and Grubbing 1 LS 1,200.00$              1,200$                  

4 Trench Excavation  Safety System 1 LS 1,200.00$              1,200$                  

5 Locate Existing Utilities 1 LS 4,300.00$              4,300$                  

6 Erosion Control 1 LS 4,300.00$              4,300$                  

7 Bank Run Gravel 300 CY 30.00$                   9,000$                  

8 Foundation Material 90 TN 35.00$                   3,150$                  

9 Crushed Surfacing 360 TN 30.00$                   10,800$                

10 Connect to Existing System 2 EA 4,000.00$              8,000$                  

11 8-inch PVC Pipe (incl. Bedding) 1200 LF 65.00$                   78,000$                

12 8-Inch Resilient Seat Gate Valves 2 EA 1,800.00$              3,600$                  

13 Fire Hydrant Assembly 2 EA 5,500.00$              11,000$                

14 Water Service Connections 6 EA 1,500.00$              9,000$                  

15 Additional Fittings 1000 LBS 3.50$                     3,500$                  

16 Restoration 1 LS 1,200.00$              1,200$                  

166,850$              
12,681$                

179,531$              
35,906.12$           

215,437$              

53,859.18$           

270,000$              

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project DE-3: Greenwood Reservoir

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

Subtotal:………………………………………………………………………………….
Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….
Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 50,000.00$            50,000$                

2 Traffic Control 1 LS 9,000.00$              9,000$                  

3 Clearing and Grubbing 1 LS 3,000.00$              3,000$                  

4 Trench Excavation  Safety System 1 LS 3,000.00$              3,000$                  

5 Locate Existing Utilities 1 LS 14,000.00$            14,000$                

6 Erosion Control 1 LS 14,000.00$            14,000$                

7 Bank Run Gravel 1050 CY 28.00$                   29,400$                

8 Foundation Material 310 TN 32.00$                   9,920$                  

9 Crushed Surfacing 1250 TN 30.00$                   37,500$                

10 Connect to Existing System 2 EA 4,000.00$              8,000$                  

11 8-inch PVC Pipe (incl. Bedding) 4200 LF 65.00$                   273,000$              

12 8-Inch Resilient Seat Gate Valves 2 EA 1,800.00$              3,600$                  

13 Fire Hydrant Assembly 5 EA 5,500.00$              27,500$                

14 Water Service Connections 30 EA 1,500.00$              45,000$                

15 Additional Fittings 4500 LBS 3.50$                     15,750$                

16 Restoration 1 LS 3,000.00$              3,000$                  

545,670$              
41,471$                

587,141$              
117,428.18$         

704,569$              

176,142.28$         

881,000$              

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project DE-4: Crista Vista

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

Subtotal:………………………………………………………………………………….
Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….
Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 78,000.00$            78,000$                

2 Traffic Control 1 LS 12,000.00$            12,000$                

3 Clearing and Grubbing 1 LS 6,000.00$              6,000$                  

4 Trench Excavation  Safety System 1 LS 5,800.00$              5,800$                  

5 Locate Existing Utilities 1 LS 22,000.00$            22,000$                

6 Erosion Control 1 LS 22,000.00$            22,000$                

7 Bank Run Gravel 1850 CY 28.00$                   51,800$                

8 Foundation Material 600 TN 32.00$                   19,200$                

9 Crushed Surfacing 2500 TN 30.00$                   75,000$                

10 Sawcutting 250 LF 3.00$                     750$                     

11 Connect to Existing System 2 EA 4,000.00$              8,000$                  

12 8-inch PVC Pipe (incl. Bedding) 7500 LF 55.00$                   412,500$              

13 8-Inch Resilient Seat Gate Valves 10 EA 1,800.00$              18,000$                

14 Fire Hydrant Assembly 10 EA 5,500.00$              55,000$                

15 Water Service Connections 30 EA 1,500.00$              45,000$                

16 Additional Fittings 5000 LBS 3.50$                     17,500$                

17 Restoration 1 LS 6,000.00$              6,000$                  

854,550$              
64,946$                

919,496$              
183,899.16$         

1,103,395$           

275,848.74$         

1,380,000$           

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project DE-5: Upper Elochoman Valley Road

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

Subtotal:………………………………………………………………………………….
Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….
Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………



UNIT
NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization/Demobilization (10%) 1 LS 9,000.00$              9,000$                  

2 Traffic Control 1 LS 1,800.00$              1,800$                  

3 Clearing and Grubbing 1 LS 600.00$                 600$                     

4 Trench Excavation  Safety System 1 LS 600.00$                 600$                     

5 Locate Existing Utilities 1 LS 2,500.00$              2,500$                  

6 Erosion Control 1 LS 2,500.00$              2,500$                  

7 Bank Run Gravel 70 CY 30.00$                   2,100$                  

8 Foundation Material 20 TN 35.00$                   700$                     

9 Crushed Surfacing 85 TN 30.00$                   2,550$                  

10 Asphalt Concrete Pavement Class "B" 50 TN 150.00$                 7,500$                  

11 Sawcutting 275 LF 3.00$                     825$                     

12 Connect to Existing System 2 EA 4,000.00$              8,000$                  

13 8-inch PVC Pipe (incl. Bedding) 600 LF 65.00$                   39,000$                

14 8-Inch Resilient Seat Gate Valves 2 EA 1,800.00$              3,600$                  

15 Fire Hydrant Assembly 1 EA 5,500.00$              5,500$                  

16 Water Service Connections 5 EA 1,500.00$              7,500$                  

17 Additional Fittings 250 LBS 3.50$                     875$                     

18 Restoration 1 LS 600.00$                 600$                     

95,750$                
7,277$                  

103,027$              
20,605.40$           

123,632$              

30,908.10$           

155,000$              

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE

Project DE-6: Una Avenue Main Replacement

Engineering and Administrative Costs (25%):……………………………………….

TOTAL ESTIMATED PROJECT COST:………………………………………………

Subtotal:………………………………………………………………………………….
Sales Tax (7.6%):……………………………………………………………………….

Subtotal:………………………………………………………………………………….
Contingency (20%):……………………………………………………………………..

TOTAL ESTIMATED CONSTRUCTION COST:………………………………………



UNIT

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1. Mobilization and Demobilization 1 LS $236,370.03 $236,370.03

2. Locate Existing Utilities 1 LS $1,500.00 $1,500.00

3. Project Temporary Traffic Control 1 LS $2,000.00 $2,000.00

4. Temporary Erosion and Sedimentation Control 1 LS $2,500.00 $2,500.00

5. Trench Excavation Safety Systems 1 LS $2,500.00 $2,500.00

6. Site Earthwork 1 LS $10,000.00 $10,000.00

7. Unsuitable Excavation 15 CY $50.00 $750.00

8. Crushed Surfacing Top Course 79 TN $50.00 $3,954.72

9. Crushed Surfacing Base Course 6 TN $40.00 $255.56

10. Topsoil and Hydroseed 80 SY $3.00 $240.00

11. Site Piping 1 LS $20,000.00 $20,000.00

12. Glass-Fused to Bolted-Steel Reservoir (incl. foundation) 1 LS $2,300,000.00 $2,300,000.00

13. Electrical. Telemetry, and Instrumentation 1 LS $20,000.00 $20,000.00

Subtotal:…………………………………………………………………………………. 2,600,070$            
Sales Tax (7.6%):………………………………………………………………………. 197,605.34$          

Subtotal:…………………………………………………………………………………. 2,797,676$            
Contingency (20%):…………………………………………………………………….. 559,535.13$          

TOTAL ESTIMATED CONSTRUCTION COST:……………………………………… 3,357,211$            

Engineering and Administrative Costs (25%):………………………………………. 839,302.69$          

TOTAL ESTIMATED PROJECT COST:……………………………………………… 4,200,000$            

TOWN OF CATHLAMET
PRELIMINARY COST ESTIMATE
Project S-1: New 530,000 Gallon Reservoir
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Financial viability for 
small water systems 

Financial viability is the ability to obtain sufficient funds to develop, construct, operate, 
maintain, and manage a public water system in full compliance with local, state, and federal 
requirements on a continuous basis. In short, that means you should run your water system like a 
business. 
 
Water systems should manage their finances to ensure they have enough funds for future needs 
as well as daily ones. However, many small water systems in Washington struggle with aging 
and failing infrastructure because their owners and operators did not run them like businesses. 
When you have enough money, you are better able to ensure safe and reliable drinking water 
now and in the future. 
 
You can work toward financial viability one step at a time, using the following guidelines. 
 

Five steps to financial viability 

1. Develop an operating budget 
Develop a six-year operating budget with enough income to pay for 

all regular maintenance and operations needs. Make sure to factor-in 
inflation by multiplying each year’s line-item costs by a 2 to 5 percent 
inflation factor. Remember, inflation is cumulative. You should add 
inflation to each year’s costs based on the previous year’s costs. To 

select the most realistic inflation factor for your area, check the 
Consumer Price Index that your county or nearest city uses. Your budget should also include 
debt payments and contributions to your reserves (see steps three, four, and five). 
 
Reserve accounts are a vital part of your water system’s financial health. Because all water 
systems are different, there is no set formula for how much goes toward each reserve 
account. Your water system’s operator and board should decide together how much to 
contribute annually to each reserve based on the water system’s needs. 

 
2. Take another look at your rates 

Your rates may be keeping you from being financially healthy. Use your six-year operating 
budget to decide whether to raise your rates to cover projected costs. Many water systems are 
not charging enough to pay for basic maintenance and operations, contributions to reserve 
accounts, and debt payments. 
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Customers who use more water have a greater financial impact on the water system. 
Consider a rate structure that encourages customers to use water efficiently. Remember, you 
should always present rate change proposals to your customers in an open forum. For help 
developing your rates, see the resources on page four.  
 

3. Create and fund an operating cash reserve 
An operating cash reserve is extra money set aside to handle problems with cash flow. When 
you have enough funds set aside for your water system, you can continue paying your bills 
even if there is a lag in income. One approach is to fund an operating reserve equal to the 
amount of cash needed to pay for 30 to 45 days of water system costs. 
 
You can fund your operating cash reserve with a one-time charge to 
customers, move funds from an existing reserve, or gradually set 
aside funds over a few years. Then be sure to add funds over time 
as needed. 

 
4. Create and fund an emergency reserve 

An emergency reserve account lets you respond to a true emergency 
such as vandalism, earthquake, storm damage, or flooding. It should 
have enough funds at all times to replace the most vulnerable part of the water system. You 
decide which part is most vulnerable as part of your water system planning. Vulnerable parts 
of your system include: 

 A primary production well or other primary water source. 

 Pumping equipment. 

 Key transmission lines. 
 
You should not use the emergency reserve to fund capital improvements or deferred 
maintenance problems. You can fund the emergency reserve the same way as the operating 
cash reserve, or by pre-qualifying for an emergency loan through a local bank or other 
lender. 

 
5. Create and fund reserves for capital improvements and equipment replacement 

You should have some savings to ensure that aging equipment and infrastructure do not 
become a financial burden for your water system. Use your capital improvement plan (done 
as part of your Water System Plan or Small Water System Management Program) to 
determine how much to save in your capital improvement and equipment replacement 
reserve. 
 
In your capital improvement plan, you develop a list of equipment and infrastructure you will 
have to replace within the next six years. Make a “best guess” at how many years remain for 
each item and its replacement cost. You can use the Short-Lived Asset Component Inventory 
and Assessment table in the Small Water System Management Program Guide (331-134) to 
make these estimates. 
 

http://www.doh.wa.gov/portals/1/Documents/pubs/331-134.doc
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You can use a “straight line depreciation” method to calculate a monthly amount to charge 
for replacing each item. Just add the totals together to determine monthly and annual 
contributions to this reserve fund. 

1. Start with the item’s improvement or replacement cost. 
2. Divide by the years of useful life that remain. 
3. Divide by 12 months. 
4. Divide again by the number of water system connections. 
5. Repeat for all the items on your replacement list. 
6. Add the charges together. 

 
You may also consider assessing fees, or applying for grants and loans as part of your financial 
plan to pay for capital improvements. Be aware that grant and loan funds are becoming more 
limited, and you will need to have a solid financial foundation to be competitive for these funds. 
In addition, if you decide to take out a loan, you might need to adjust your rates to repay the 
loan. 

 
Benefits of financial viability 

Predictable funding for capital improvements 
Having available funding and a plan for capital improvements will keep your water system 
running smoothly and efficiently. 
 
Improved system efficiency 
Financially healthy water systems have well maintained and regularly replaced equipment that 
runs better, saving water, electricity, and wear and tear. 
 
Cost savings 
Deferred repair or replacement costs are often much higher when you let equipment age and fail. 
 
Eligibility for grants and loans 
Most grant and loan programs require water systems to demonstrate sound finances. If you spend 
time up front improving financial health, you are more likely to receive grants or loans. 
 
Emergency response 
Earthquakes, windstorms, electrical outages, flooding, and vandalism are examples of unforeseen 
emergencies. Water systems must have adequate cash reserves available to pay the costs 
associated with emergencies, such as providing bottled water to customers and returning to 
normal operations. 
 
Peace of mind 
When water systems have enough funds to pay for daily maintenance and operations, capital 
improvements, and unforeseen emergencies, their operators, board members, and customers do 
not have to worry or struggle to find means of payment. 
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Financial viability resources 
 
Rural Community Assistance Corporation has free Financial Viability Software available online 
at http://www.rcac.org/home  
 
The U.S. Environmental Protection Agency (EPA) offers the Check Up Program for Small 
Systems (CUPSS) (816-K-08-002). A free, easy-to-use, asset management tool for small 
drinking water and wastewater utilities, CUPSS is online at 
http://water.epa.gov/infrastructure/drinkingwater/pws/cupss/index.cfm  
 
The following Office of Drinking Water publications are online at  
https://fortress.wa.gov/doh/eh/dw/publications/publications.cfm 

Small Water System Management Program Guide (331-134) 
Water Rates: Paying for drinking water (331-327) 
Asset Management for Small Water Systems (331-445) 
Setting Small Drinking Water System Rates for a Sustainable Future 

(EPA 816-R-05-006) 
 

Department of Health Office of Drinking Water’s Regional Offices 
 Eastern Region: Spokane Valley 509-329-2100 

 Northwest Region: Kent 253-395-6750 

 Southwest Region: Tumwater 360-236-3030 
 
Free technical assistance 

 Evergreen Rural Water of Washington: 800-272-5981 

 Public Works Board: 360-586-4120 

 Rural Community Assistance Corporation: 509-860-5846 
 
 
 
 

 
 
 
 
 
 
 
 
For people with disabilities, this document is available on request in other formats. To submit a request, 
please call 1-800-525-0127 (TDD/TTY call 711). 

http://www.rcac.org/home
http://water.epa.gov/infrastructure/drinkingwater/pws/cupss/index.cfm
https://fortress.wa.gov/doh/eh/dw/publications/publications.cfm
http://www.doh.wa.gov/portals/1/Documents/pubs/331-134.doc
http://www.doh.wa.gov/portals/1/Documents/pubs/331-327.pdf
http://www.doh.wa.gov/portals/1/Documents/pubs/331-445.pdf
http://www.epa.gov/ow/infrastructure/pdf/final_ratesetting_guide.pdf
http://www.erwow.org/
http://www.pwb.wa.gov/pages/default.aspx
http://www.rcac.org/
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