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CHAPTER 3  
 

SYSTEM ANALYSIS 
 

3.1 INTRODUCTION 
This chapter summarizes the adequacy, performance, reliability and design criteria established 
by the Department of Health and the Town of Concrete.  Hydraulic modeling was performed to 
identify system deficiencies and generate recommended improvements for inclusion in the 
Capital Improvement Plan. 
 

3.2 SYSTEM DESIGN STANDARDS 
This Section summarizes the standards that ensure water customers receive reliable and cost-
effective service.  The standards include requirements for providing water service to new 
developments, design of new improvements to the existing system and establishing requirements 
for neighboring water utilities requesting to be incorporated into the Town’s Water System.  
Chapter 7 contains the Standards in detail.  Chapter 2 defines and details the system demands 
used for design of future facilities and upgrading existing facilities. 
 
The Town of Concrete has adopted design and construction standards for their water system.  
These design standards – Chapter 2, Town of Concrete Engineering Standards, April 2008 – are 
provided in Appendix C, and address the following: 
 
• General Requirements 
• Procedural Requirements 
• General Facility Placement 
• Distribution Mains 
• Connecting to Existing Water Mains 
• Service Interruption 
• Hydrants 
• Valves 

• Meters 
• Air and Vacuum Release Valves 
• Blowoff Assemblies 
• Backflow Prevention 
• Service Connections 
• Minimum Separation 
• Construction and Testing 

 

3.2.1 Water Quality Parameters 
 
The drinking water supplied by the Town of Concrete is high quality, untreated water, complying 
with the Safe Drinking Water Act and meeting the State of Washington’s water quality 
provisions contained in Chapter 246-290 WAC.    

3.2.2 Average and Maximum Day Demands 
 
Average and Maximum Day Demand requirements for the Town of Concrete are calculated in 
accordance with the Washington State Department of Health 2009 Water System Design 
Manual.   
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Average Day Demand (ADD) is used to project future demands.    One single family residence is 
equivalent to one ERU.  ERUs are used to equate multi-family residential and non-residential 
uses to the amount of water used by one average single family residence. Since single family 
residences are not metered, the value of one ERU is estimated, as is unaccounted for water.  The 
ADD will change as the system becomes metered and water conservation efforts take effect. The 
ADD for each customer category is presented in Chapter 2. 
 
Maximum Day Demand (MDD) is the water demand for the peak day of the year.  It is typically 
used to determine required capacity for treatment, pump stations, water rights and storage.  The 
MDD is estimated to be a factor of 2 times ADD plus 20% ADD for unaccounted for water, as 
described in Chapter 2.  Wholesale water use is known and historical records are used to 
determine the wholesale component of MDD.  As with ADD, the MDD will change as metering 
and water conservation occurs.    

3.2.3 Peak Hourly Demand 
 
Peak Hourly Demand (PHD) is the maximum one-hour demand during the peak day of the year.  
It is used to size pumps, tanks, transmission and distribution piping.  The PHD estimates are 
presented in Chapter 2.  PHD is a function of MDD and the number of ERUs and will change as 
those values change. 

3.2.4 Storage Requirements 
 
The required volume of storage includes: operating, equalizing, standby, dead, and fire flow 
storage.  Fire storage can be nested within standby storage, per Section 4.6.7 of the Coordinated 
Water System Plan.  The volume of storage required for each of the components (existing and 
future projected conditions) is in accordance with the recommendations of the Washington State 
Department of Health 2009 Water System Design Manual. 
 

3.2.5 Fire Flow Rate and Duration 
 
Fire flow requirements adopted by the Town of Concrete are as outlined in the Skagit County 
CWSP (2007) and are summarized in Table 3-1. 
 
 
Table 3-1:  Fire Flow Requirements 

Classification Fire Flow 
(gpm) 

Duration 
(hours) 

Residential 1,000 1 
Multi-Family & Minor Commercial 1,500 1 
Commercial 1,500 1 
Industrial 1,500 1 

Source:  Skagit County CWSP (2007) 
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3.2.6 Minimum System Pressures 
System pressures are maintained at or below 100 psi during normal operating conditions to avoid 
damage to water services.  Pressure reducing valves are an option for individual property owners, 
and can be installed by the owners on their service lines to reduce pressure.  The Town does not 
install or maintain the PRVs. 
 
A minimum of 30 psi for peak hourly demand flows is required at the location of all service 
connections in the distribution system except during fire flow conditions.  During Fire Flow 
situations, a minimum residual pressure of 20 psi is maintained.  Certain locations, such as near 
storage tanks or in areas of high elevation may experience pressures below minimum 
requirements.  Property owners in these locations are allowed to install individual booster pumps 
to increase pressure, provided that the pumps are installed at an elevation lower than the bottom 
of the storage tanks. 

3.2.7 Minimum Pipe Sizes 
The minimum size of new distribution lines is 8-inches where fire flow is provided.  Smaller 
lines require a hydraulic analysis.  Pipe type shall be C-900 PVC.  In addition, new pipe is to be 
sized to keep velocities below 10 feet per second (fps) during MDD demand plus fire flow 
conditions.   

3.2.8 Telemetry Systems 
The system currently has no telemetry or SCADA systems.  Future telemetry systems may be 
installed to monitor tank levels and source metering.  The telemetry and alarm systems shall be 
compatible with the Town’s SCADA system utilized by the wastewater department. 

3.2.9 Backup Power Requirements 
There are no pumps in the water system requiring backup power. However, if there are any new 
electronically control sensors or equipment that are critical to the water system, then backup  
power facilities shall be constructed. 

3.2.10 Valve and Hydrant Spacing 

Valves 
At a minimum, isolation valves shall be placed as follows: 
 
• On each main at junction points. 
• Along mains at intervals not to exceed 500 feet for pipe 10-inches and larger. 
• Along mains at intervals not to exceed 800 feet for pipe less than 10-inches. 
• At fire hydrants as required for main flushing. 

 
All valves shall be resilient seat gate valves. 

Fire Hydrants 
Hydrants shall be spaced at intervals no greater than 500 feet in residential areas and 300 feet, or 
as directed by the Fire Chief, in multi-family, mixed use, and commercial areas. 
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3.2.11 Other System Policies that Affect Performance and Design 
 
All system improvements must meet standards and specifications of the Washington State 
Department of Health, American Public Works Association and Town of Concrete, and be 
designed, constructed and operated in accordance with good engineering practice. 
 

3.3 WATER QUALITY ANALYSIS 
The standards for water quality are set forth by the Washington State Department of Health in 
Chapter 246-290 WAC as well as federal drinking water regulations pursuant to the Safe 
Drinking Water Act (SDWA).  Standards that apply to the Town’s system are categorized as 
follows:  bacteriological, inorganic chemical and physical, turbidity, lead and copper, 
trihalomethanes, pesticides, and radionuclides.  The Town has performed all required testing and 
has had no exceedances.  Copies of the test results from the DOH Database are in Appendix D. 

3.3.1 Groundwater Under the Influence of Surface Water Determination 
 
The Grassmere Spring is the Town’s source for water. Springs are categorically considered to be 
potential Groundwater Under the Influence of Surface Water (GUI) sources (WAC 246-290-
010). The GUI determination process for spring sources involves two steps. First, several water 
quality parameters are monitored at the source on a weekly basis over a 12-month period.  These 
parameters include water temperature, pH, conductivity, and turbidity. The variability of the 
monitoring data, as well as the correlation with air temperature and local precipitation, provides 
an indication of the hydraulic connection between the spring and the atmosphere.  In contrast to 
surface water and GUI sources, these water quality parameters are typically quite stable for the 
true groundwaters is generally less than 10% and the correlation between water temperature and 
air temperature is weak or absent.  The DOH analyzes the monitoring data using statistical 
methods to make the determination of hydraulic connection.  The second step, known as 
Microscopic Particulate Analysis (MPA), applies only to those water sources determined to be 
hydraulically connected.  MPA testing is a procedure designed to identify the occurrence of 
primary particulates, including Giardia, diatoms, algae, insects/larvae, rotifers, and plant debris.  
Based on the concentrations of these indicators, the water is assigned a relative surface water risk 
score.  Since MPA testing is the final step in determining whether source water is GUI, multiple 
test (generally 2-4 per source) are required to confirm the microbiological integrity of the water. 
 
In 1998, the DOH instructed the Town to initiate studies to ascertain the GUI potential of the 
Grassmere Spring. The same year, the Town completed 12 months of source monitoring for 
temperature and conductivity.  These parameters showed variability, based on weekly 
monitoring, of greater than ±10%; therefore, the DOH concluded that the spring was in hydraulic 
connection with surface water and requested 2 rounds of follow-up MPA sampling.  The Town 
collected source water MPA samples in November 1999 (round 1) and March 2000 (round 2), 
and the risk score of each sample was zero (low risk). Copies of the MPA test results are in 
Appendix K.   According to the GUI determination protocol, sources that exhibit low risk 
characteristics for two consecutive MPA samples are not of hydraulic connection, the Town 
expressed concern that there was significant instrumentation and testing error in the original 12 
months of monitoring data.  Therefore, the Town was granted the opportunity to conduct a 



May 2012 

3-5 

second round of source monitoring, which it completed over the period June 2000 to May 2001.  
During this round, temperature and conductivity measurements for the spring exhibited little 
variation, and the DOH re-designated the source as groundwater. A copy of this determination is 
in Appendix K. 

3.3.2 Total Coliform Rule 
 
The Total Coliform Rule requires water systems to meet strict limitations for the presence of 
coliform bacteria, an indicator of microbiological water quality within the distribution system.  
While these bacteria themselves are not known to produce disease, their presence is often 
indicative of other pathogenic organisms such as fecal coliform and Escherichia coli (E. coli). 
 
The Town implements a Coliform Monitoring Plan (CMP) which establishes monthly sampling 
for coliform bacteria, and can be found in Chapter 6.  When a routine sampling tests positive for 
coliform bacteria, a series of repeat sampling is done to determine if harmful bacteria is present 
in the water system.  When the coliform bacteria limit has been exceeded in the past, the Town 
has conducted DOH directed chlorination of the water system and repeat sampling to ensure that 
the system tests negative for the presence of coliform bacteria.  Table 3-2 summarizes the results 
of coliform monitoring over the past five (5) years.  There was a coliform problem in 2008, but it 
has not recurred. 
 
Table 3-2:  Coliform Monitoring Results 

 Routine Sampling Repeat Sampling 
Year Coliform Present Coliform Absent Coliform Present Coliform Absent 
2007 0 Samples 12 Samples N/A N/A 
2008 4 Samples 16 Samples 0 Samples 10 Samples 
2009 0 Samples 12 Samples N/A N/A 
2010 0 Samples 12 Samples N/A N/A 
2011 0 Samples 9 Samples N/A N/A 

Totals 4 Samples 61 Samples 0 Samples 14 Samples 
Source:  Skagit County CWSP (2007). 

 
All positive coliform samples in 2008 tested negative for the presence of fecal coliform or E. coli 
and all repeat sampling found no presence of coliform bacteria.   It is believed that the positive 
total coliform sampling that occurred in 2008 was due to the natural environment and/or poor 
turnover of water in the reservoirs.  The Town cleaned the reservoirs and changed the operation 
to promote more turnover by allowing water to continuously flow into the reservoirs and out the 
overflows. The process of keeping the reservoirs clean and continuously turning the water over 
in them appears to have eliminated the coliform problem.  As the Town’s distribution system is 
updated and leaking lines are replaced, the potential for positive total coliform in the system 
should decrease even further.  

3.3.3 Consumer Confidence Report 
 
Community water systems are required to produce and distribute an annual Consumer 
Confidence Report (CCR) to their customers.  A CCR describes the system’s drinking water 
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source and levels of any contaminants found.  The report is intended to provide a summa of 
drinking water quality for the preceding year.  The Town’s CCR for 2010 has been included in 
Appendix D.  A typical CCR will contain the following information: 
 
• The Town’s drinking water source 
• A brief definition of terms 
• If regulated contaminants are detected, the maximum contaminant level goal (MCLG), 

the MCL, and the level detected 
• If an MCL is violated, description of health effects 
• Levels of unregulated contaminants 

 

3.4 SYSTEM DESCRIPTION & ANALYSIS 
This section summarizes the various components of the Concrete water system including; source 
water, storage, and distribution system piping. 

3.4.1 Source 
 
The Town’s only source for water is a groundwater spring. The Grassmere Spring is located on 
Burpee Hill at an Elevation of 550 feet above mean sea level.  The main spring is tunneled 100 
feet inside the hill and has a covered intake structure that feeds to a concrete sump box.  As 
provided under Certificate No. 401035 (Appendix I), this source has been approved for the 
following water rights 
 
• Instantaneous withdrawal (Qi) of 750 gpm 
• Cumulative withdrawal (Qa) of 1,190 acre-ft/yr 

 
Water production from the spring is not accurately known, although there have been attempts in 
the past to quantify it.  The 2002 Water System Plan, Section 2.6 refers to a historic source 
capacity of 400 gpm and reports a study in May, 2002 that recorded 291 – 325 gpm.  In Section 
5.3 of the same report, it refers to a production capacity of 312 gpm.  Three meter readings from 
January through July indicated a production capacity of 475 gpm.    Based on the Town’s 6-
month long meter data, the average production capacity of the Grassmere source is 475 gpm.  
The meter used for determining source capacity is downstream from the Grassmere tank, and 
because of overflows at the tank, the meter may not be recording all of the spring production.  
Calculations in this Plan will assume the average of the 2002 study as the instantaneous 
withdrawal capacity of the spring, which is well below that of the water right. 
 
• Instantaneous withdrawal capacity (Qi) of 308 gpm = 443,520 gpd  
• Cumulative withdrawal capacity(Qa) of 497 acre-ft/yr 

 
Water use projections from Chapter 2 predict that in 2018 after service meters are installed, ADD 
with conservation is expected to be approximately 290 gpd/ERU, and MDD is expected to be 
approximately 516 gpm/ERU.  The spring can supply: Qa = 419,040 gpd/290 gpd/ERU = 1,529 
ERUs; Qi = (443,520 gpd – 105,000 wholesale gpd)/516 gpd/ERU = 656 ERUs. 
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Summary of Source Capacity 
 
Based upon water use projections, the source is limited to 656 Future ERUs which includes 
wholesale use. 

3.4.2 Treatment 
 
The Grassmere Spring is untreated.  Although Concrete has had a problem in the past with total 
coliform within the distribution system, it has not been shown to originate at the source.  A 
change in testing protocol has eliminated the problem, and it is not anticipated that source 
treatment will be required in the future.  

3.4.3 Pumping 
 
Spring water is fed by gravity from the concrete sump box to the distribution system and storage 
reservoirs.  There is no need for source or booster pumping.  A Pressure Reducing Valve (PRV) 
is located downstream of the Grassmere Reservoir and is used to reduce hydraulic head in order 
to provide a residual pressure of less than 100 psi at all points within the distribution system.   

3.4.4 Storage 
 
There are three reservoirs within the water system. Characteristics of these reservoirs are 
summarized in Table 3-3.  The distribution system is free-floating with respect to the water 
levels in the three reservoirs.  Because there is no pumping associated with withdrawal from the 
Grassmere spring, the Town does not utilize reservoir level control devices.  Therefore, water is 
allowed to overflow the reservoirs at the spill lines.  All three reservoirs overflow into culverts 
and flow overland towards the Baker and Skagit Rivers.  Overflow from the Fir Reservoir is fed 
directly into the Baker River, while overflow from Seidel and Grassmere Reservoirs is channeled 
to Lorenzen Creek, a tributary of the Skagit River.  The Seidel and Grassmere Reservoirs are 
relatively new reinforced concrete tanks, and are in good condition.  The Fir Reservoir is an 
older wood structure in fair condition. 
 
 
 
 
Table 3-3:  Summary of Storage Reservoirs 

Dimensions Fir Reservoir Seidel Reservoir Grassmere Reservoir 
Diameter 30 feet 30 feet 30 feet 

Overall Height 20 feet 40 feet 40 feet 
Total Capacity 105,000 gal 200,000 gal 200,000 gal 

Material Wood Concrete Concrete 
Base Elevation 368 ft 356 ft 412 ft 
Spill Elevation 388 ft 394 ft 450 ft 

Source:  Town of Concrete. 
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The required volume of storage includes operating, equalizing, standby, dead and fire flow 
storage.  Fire storage can be nested within standby storage, per Section 4.6.7 of the Coordinated 
Water System Plan.  Since the required maximum fire storage of 1500 gpm for one hour is far 
below the standby requirements, fire storage is not included in the storage requirements or 
calculations. 
 
Wholesale water is provided to one customer under the provisions of an interruptible supply 
contract, but the wholesale water requirement is not included in Standby Storage calculations.  It 
is assumed that in a severe shortage or emergency situation, wholesale deliveries will be 
curtailed.  Wholesale water use is included in Equalizing Storage calculations, because use of 
equalizing storage is a fairly normal situation.  Operating Storage and Standby Storage are 
subtracted from the total volume of storage in the reservoirs, leaving only Equalizing Storage 
and Standby Storage as Available Storage.  The available ERUs shown in Table 3-4 for the 
various ADD conditions are for  non-wholesale ERUs, allowing for wholesale use of the water 
under the condition that wholesale deliveries will be curtailed after equalizing storage is used but 
before Standby Storage is used. 
 
Operating Storage.  Operating storage is the normal fluctuation of levels in the storage facilities 
due to source conditions such as pump starting and stopping.  This also helps provide circulation 
and water turnover in the tanks.  Water in Concrete is provided by constant gravity flow from the 
Grassmere spring.  The tanks are generally kept full, and overflow when system demands are 
less than spring production.  As a result the operating storage is not a factor.  However in the 
future, tanks may be operated by a different control system, so one foot operating storage is 
reserved in each tank.  All three tanks are 30 ft. diameter and each holds 5,285 gallons per foot.  
Total operating storage is 15,855 gal., all conditions. 
 
Equalizing Storage (ES).  When source production cannot keep up with system demand, the 
excess demand requirement is provided by the storage facilities.  The equalizing storage is the 
peak hourly demand less the source production for a period of two and one half hours. ES = 
(PHD – Qs) x 150 minutes, where Qs = source production.  PHD and Qs are in gallons per 
minute.  Qs for the Grassmere Spring is estimated to be a minimum of 312 gpm.  PHD is a 
variable, generally increasing with population growth.  PHD includes wholesale withdrawals.  
The rate of wholesale withdrawals is based upon the equivalency of 106 ERUs, as calculated in 
Chapter 2.   
 
Standby/Fire Storage.  This storage component is equal to two days water requirements at ADD 
for all ERUs excluding wholesale use.  As described above, wholesale water deliveries are 
assumed to be curtailed during conditions when standby storage is used. 
 
Dead Storage.  This storage component relates to the level of water in the reservoirs required to 
maintain minimum pressure of 30 psi (20 psi under certain conditions) at all service locations.  
Water stored below that level is considered dead storage. The Seidel and Fir Reservoirs are 
located at higher elevations in the Town and can supply water at the required pressure to all but 
one home, which utilizes a booster pump.  In the event that other homes are located at elevations 
too high to receive adequate pressure, the Town will require individual booster pumps as a 
condition of service. Therefore, the dead storage is considered to be one foot in all reservoirs.  
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The bottom foot is generally not accessible due to outlet conditions that do not allow efficient 
water withdrawal.  All three 30’ diameter reservoirs hold 5285 gallons per foot. 
 
Total Dead Storage is 15,855 gal. 
 
Available Storage (ES + SB) = Total Capacity - Operating Storage - Dead Storage 
 = 505,000 gal – 15,855 gal – 15,855 gal = 473,290 gal. 
 
The number of ERUs (N) that can be supplied by the Available Storage is: 
 
SB = 2(N)ADD + 150((PHD + PHDw)– Qi)) = 2(N)ADD + 150(PHD – 128)  
Where, PHDw = 180 gpm, Qi = 308 gpm 
 
Storage is evaluated for three MDD conditions with conservation, using the above formula. 
 
Scenario 1.  Existing ADD of 383 gpm/ERU and MDD of 702 gpd/ERU.  Years 2011 and 2012.  
Maximum number of ERUs = 536 
 
Scenario 2.  Future ADD of 365 gpm/ERU and MDD of 665 gpd/ERU.  Years 2013 – 2017.  
Maximum number of ERUs = 564 
 
Scenario 3.  Future ADD of 290 gpm/ERU and MDD of 516 gpd/ERU.  Years 2018 – 2031.  
Maximum number of ERUs = 717 
 
Table 3-4:  Storage Capacity 

Year ERUs Required 
Storage (gal) 

Available 
Storage (gal) 

Surplus 
Storage (gal) 

2011 511 451,126 473,290 42,164 
2012 517 456,472 473,290 16,818 
2013 521 437,180 473,290 36,110 
2014 528 443,040 473,290 30,250 
2015 533 447,290 473,290 26,000 
2016 540 453,150 473,290 20,140 
2017 547 459,010 473,290 14,280 
2031 648 427,140 473,290 46,150 

Required Storage includes wholesale requirement in ES 
 
Existing Reservoir Capacity can support 536 ERUs at current ADD demand conditions, 
and up to 717 ERUs in future demand conditions with conservation, including wholesale 
water. 

3.4.5 Distribution System 
 
The transmission and distribution system contains about 36,200 feet (6.9 miles) of pipe.  
Excluding service connections, pipe less than 4 inches in diameter, distributed as shown in 
Exhibit 3-1.  The majority of the pipe material in the water system is Plastic.  Approximately 400 
lineal feet of 4-inch wood stave pipe remain in service in the Town’s water system.  
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Approximately 200 feet is located along Cupples Alley and another 200 feet along South Dillard.  
There are currently no funded plans to replace this pipe.  However, the Town is investigating 
opportunities for funding that would provide for the replacement and upgrade of the remaining 
wood stave pipe. 
 
Exhibit 3-1:  Distribution System Composition 

 

3.4.6 Instrumentation and Control Systems 
 
There are no instrumentation and control capabilities as the system is un-automated.  There is a 
single altitude valve installed in the system (Grassmere Reservoir). However, it was bypassed 
shortly after installation and is not currently functioning. 
 

3.5 HYDRAULIC MODELING AND FIRE FLOW ANALYSIS 
Hydraulic analysis was conducted using the hydraulic model WaterCAD.  The computer model 
uses pressures as the preliminary hydraulic parameters to identify system deficiencies.  Modeling 
was performed under peak hourly demand (PHD) conditions in order to identify areas of the 
water system where the pressure drops below 30 psi.  Modeling was also performed under 
maximum daily demand (MDD) conditions with fire flow in order to identify areas of the water 
system where the pressure drops below 20 psi. The following demand scenarios were modeled:  
 

4" Diam.
11%

6" Diam.
20%

8" Diam.
49%

10" Diam.
6%

12" Diam.
14%
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1. 2009- Exisiting demand conditions 
2. 2015- Annual growth scenario of 1.2%, no conservation 
3. 2029- Annual growth scenario of 1.2%, no conservation 

 
Fire flow requirements outlined in the Skagit County CWSP (2007) are summarized in Table 3-1 
and duplicated below in Table 3-5.  Based on current zoning with the Town’s administrative 
boundaries, the system must be capable of providing at least 1,000 gpm for 60 seconds at all 
existing hydrants.  Within the designated commercial boundaries, the fire flow capability must 
be at least 1,500 gpm for 60 minutes. The Town stated that there are no areas in town that require 
more flow or a longer duration than 1500 gpm for 60 minutes. 
 
Table 3-5:  Fire Flow Requirements 

Classification Fire Flow (gpm) Duration (hours) 
Residential 1,000 1 
Multi-Family & Minor Commercial 1,500 1 
Commercial 1,500 1 
Industrial 1,500 1 

Source:  Skagit County CWSP (2007). 
 
The model was calibrated based on the results of four separate flow tests performed on January 
6, 2011.  The tests involved opening a fire hydrant, measuring the discharge rate via pitot 
pressure, and identifying the residual pressure drop at the nearest hydrant.  The tests were 
performed when reservoirs were full.  The field test results were compared to those generated by 
WaterCAD, and the model was calibrated to replicate field conditions. Measured system 
pressures were approximately 5 psi greater than the model pressures.  The pressure reducing 
valve downstream from the Grassmere Reservoir is not operational, resulting in slightly higher 
system pressure. To calibrate the model, the Siedel and Fir tanks were raised approximately 12 
feet to adjust for the higher system pressure. Both tanks were set to have an overflow elevation 
of 406 feet. Table 3-6 below shows the results of the calibrated model. 
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Table 3-6:  Model Calibration Results 

  Model Results Field Test Results Difference in Model 
and Field Data 

Node Flow 
(gpm) 

Static 
(psi) 

Residual 
(psi) 

Drop 
(psi) 

Static 
(psi) 

Residual 
(psi) 

Drop 
(psi) 

Static 
(psi) 

Residual 
(psi) 

Drop 
(psi) 

J15 508 71.39 70.38 1.0 69 68 1 2.4 2.4 0.0 
J18 954 66.92 61.37 5.55 68 61 7 -1.1 0.4 -1.5 
J34 1187 92.32 87.5 4.82 93 89 4 -0.7 -1.5 0.8 
J45 1187 87.16 84.32 2.84 89 86 3 -1.8 -1.7 -0.2 

       Ave -0.4 -0.1 -0.2 
Source:  Skagit County CWSP (2007). 
 
The Water System Plan Sheet 1 shows a schematic of the water system used in the hydraulic 
model.  The Town has planned several pipeline construction projects for the near future; 
hydraulic modeling was performed with these improvements in place and on-line.  Pressure 
deficiencies identified during hydraulic modeling are illustrated on Water System Plan Sheet 2.  
As discussed previously, pressure shortages have been observed during routine system 
operations and high elevation connections.  These locations were disregarded during hydraulic 
modeling. 
 
With the exception of nodes near reservoirs, the water system facilities are capable of 
maintaining 30 psi at all locations under current and future PHD conditions.  System upgrades 
planned for 2011 will begin to alleviate existing fire flow deficiencies.  However, additional 
infrastructure improvements are needed to maintain 20 psi at all locations during periods of fire 
flow under 2010, 2015, and 2015 MDD conditions.  Exhibit 8-1 depicts the location of areas 
unable to support 20 psi during fire flow under future MDD conditions.   
 

3.6 SUMMARY OF DISTRIBUTION SYSTEM DEFICIENCIES AND 
IMPROVEMENTS 

Larger water lines are required in several low-pressure areas in order to meet fire flow 
requirements.  These upgrades are identified in Table 3-7.  The cost estimates provide for these 
upgrades include materials, excavation, installation, backfill, compaction, and removal of 
existing pipe. The following assumptions were used to develop cost estimations: 
 
$120 per lineal foot of 8-Inch main 
$150 per lineal foot of 12-Inch main 
$250 per lineal foot of Highway/River Crossing 
 
The Tables listed in this section are numbered in the same order as shown on Water System Plan 
Sheet 2.  The numbers in the Table and on the plan sheets designated with an “L” correspond 
with Long Term Improvements in the 6 to 20 year period.  Table 3-7 describes the existing 
deficiencies of the water system and provides possible solutions. Table 3-8 provides future 
planning and long term system improvements.  
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Table 3-7:  Recommended System Improvements 
No. Location Description Est. Cost 

1 Source Source Meter, Reservoir 
Overflow Meters $85,000 

2 System Wide Service Meters $325,000 
3 Cupples Alley 8" Pipe Upgrade $50,000 
4 Main St. 8" Pipe Extension $110,000 
5 Crowfoot Area 8" Pipe Upgrade $275,000 
6 N. Rietze Ave., Spring St., 

N. Park Ave. 8" Loop Extension $162,000 

7 Limestone St., Calcite St., 
E Ave. 8" Pipe Extension $155,000 

8 B Ave. 8" Pipe Upgrade $51,000 
9 S. Park Ave. 8" Pipe Extension $68,000 

10 Baker St. to N. Dillard 
Ave. 8" Pipe Extension $38,000 

11 Douglas Vose III Way to 
Mill Ave. 8" Pipe Extension $87,000 

12 Mill Ave., Division Ave., 
Dillard Ave. 8" Pipe Extension $270,000 

13 
First St. and Grassmere 
Rd. to Sauk Valley Rd. 
and SR20 

12" Pipe Extension $302,000 

14 Pine St. 8" Pipe Upgrade $57,000 
15 Fir St. to Superior Ave. 8" Pipe Extension $99,000 
16 Fir St. to Cedar Ave. 8" Pipe Extension $58,000 
17 System Wide Source Study $50,000 
18 North of Limestone St. Water Storage Tank $300,000 

 
Table 3-8:  Recommended Future Improvements 

No. Location Description Est. Cost 
1L Central Concrete, 

Proposed Cedar and D St. 8" and 12" Future Connections $569,000 
2L Limestone St. 8" Pipe Upgrade $152,000 
3L SR20, East 8" Pipe Extension $216,000 
4L Airport Way to S. Dillard 8" Pipe Extension $204,000 
5L SR20, West 12" Pipe Extension $760,000 
6L W. Dalles 12" Pipe Extension $615,000 
7L Sauk Valley Rd. 8" and 12" Pipe Extensions $822,000 
8L System Wide Locate and Utilize an Additional 

Water Source $3,000,000 
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Project 1:  Install meters at the source and on all reservoir overflows in order to quantify source 
production and “unaccounted for” water.  Modify the valves and piping at the source as required 
for proper and efficient operation. 
 
Project 2:  Install meters on all water services in Town.  This is a state requirement and must be 
completed by 2017. 
 
Project 3:  Cupples Alley.  This neighborhood has wood stave water mains in poor condition.  
Replace existing 4” water main with an 8” water main. 
 
Project 4:  Main Street, Superior to A Ave.  The existing 6” watermain is undersized.  Replace 
with 8” water main. 
 
Project 5:  Crowfoot Area.  This neighborhood has small 2” water mains.  Replace existing 2” 
water main with 8” water main. 
 
Project 6:  N. Rietze Ave., Spring St., and N. Park Ave.  Create an 8” looped system. 
 
Project 7:  Limestone St., Calcite St., and E Ave.  This neighborhood has water mains in poor 
condition and does not have adequate fire flow.  Replace existing 2” water main with 8” water 
mains. 
 
Project 8:  B Ave.  This neighborhood has 4” water mains.  Replace existing 4” water main with 
8” water main. 
 
Project 9:  S. Park Ave.  Connect Cedar St. to Fir St. with 8” water main. 
 
Project 10:  Baker St. to N. Dillard Ave.  Connect to two streets with a new 8” water main. 
 
Project 11:  Douglas Vose III Way to Mill Ave.  Install new 8” water main along the south side 
of State Route 20. 
 
Project 12:  Mill Ave., Division Ave., Dillard Ave.  This neighborhood has wood stave water 
mains in poor condition and does not have adequate fire flow.  Replace existing water mains 
with 8” water mains, including looping lines on Dillard North of State Route 20. 
 
Project 13:  First St. and Grassmere Rd. to Sauk Valley Rd. and State Route 20.  This project 
would install a new 12” water main under and along the south side of State Route 20. 
 
Project 14:  Pine St.  Create a new 8” looped system in combination with project 9, 15 and 16. 
 
Project 15:  Fir St. to Superior Ave.  Create a new 8” looped system in combination with project 
9, 14 and 16. 
 
Project 16:  Fir St. to Cedar Ave.  .  Create a new 8” looped system in combination with project 
9, 14 and 15. 
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Project 17:  Conduct studies to locate an additional source of water. 
 
Project 18:  Replace the Fir Storage Tank with a 200,000 gal. minimum capacity tank. 
 
Projects 1L through 8L are long term projects that generally extend service into undeveloped 
areas.  Locations shown on Water System Plan Sheet 2 are general in nature and will vary as 
development proceeds.  Cost is dependent upon actual location of water mains.  The projects are 
anticipated to be constructed by developers and are shown primarily as a guide.  Project 8L is a 
long term project that will be based upon a source study designated as Project 17.   
 

3.7 SUMMARY OF SYSTEM CAPACITY 
The water system analysis determined the capacity of the system in ERUs for three components, 
source, storage, and distribution system.  The capacity is based upon future use estimated  
 
Source.  The actual production capacity of the source has not been accurately quantified.  
Various studies in the past have shown production from just under 300 gpm to 475 gpm.  For the 
purpose of this Plan, the average flow of a 2002 study was assumed.  This flow is 308 gpm.  
Based upon this quantity the source is limited to 656 ERUs, using future water use demands with 
conservation.  Wholesale water MDD demands are included. 
 
Storage.  The three reservoirs have a combined capacity of 505,000 gal.  Assuming that the few 
homes around the Seidel Reservoir will be served by a higher pressure zone, the existing storage 
is capable of supplying 717 ERUs, using future water use demands with conservation. Wholesale 
water is included in the equalizing storage component but not the standby component. 
 
Distribution System.  The hydraulic analysis shows that the distribution system is generally 
capable of supplying the PHD and Fire demands, with some exceptions.  These are shown on 
Exhibit 8-1. 
 
Based upon the assumptions presented in this Plan, the source and storage components are 
adequate for the 20 year planning period.  The maximum number of ERUs anticipated at that 
time is 648.  The limiting system component is the source which is estimated to be capable 
of supplying 656 ERUs, including an allowance for wholesale water.  
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CHAPTER 4  
 

WATER USE EFFICIENCY PROGRAM AND WATER RIGHTS 
 

4.1 INTRODUCTION 
The Town of Concrete has one water source, the Grassmere Spring, which is an excellent source 
with adequate supply and water rights for many years in the future.  At the present time water 
from the source is not measured on a consistent basis, and the quantity of water actually 
produced by the spring can only be estimated.  The Town does not have meters on all of its 
services, and it is difficult to estimate accurately the amount of water used.  The Town uses 
excess water from the spring to circulate water through its three reservoirs, keeping them fresh 
with good turnover characteristics.  This excess water is returned to the Baker River and 
Lorenzen Creek and is considered to be non-consumptive water.   The amount of non-
consumptive water has not been quantified but will be when source metering improvements are 
made.  Although the Town can undertake conservation efforts such as education and watering 
restrictions, the results cannot be measured until a complete meter installation program has been 
completed.  Metering is the highest priority of the Capital Improvement Program addressed in 
this plan, and is the basis for water conservation efforts and the Water Use Efficiency Program. 
 

4.2 WATER USE EFFICIENCY PROGRAM 
 
The Town of Concrete has developed and is implementing a Water Use Efficiency Program that 
promotes efficient water use and enhances the adequacy of the current source to meet existing 
and future needs.  The Water Use efficiency Plan is included in Appendix J. 

4.2.1 Goals and Objectives 
 
A demand side goal of reducing individual water use by 5% and a supply side goal of reducing 
leakage to under 10% by 2018 have been established by the Town. 

4.2.2 Water Use Efficiency Measures 
 
The Town of Concrete has 455 existing connections (Table 2-8) and as a result is required to 
evaluate or implement at least one Water Use Efficiency Measure in addition to the Mandatory 
Measures that must be implemented or evaluated. 
 
Mandatory Water Use Efficiency Measures  
 
• Source Meters.  Source Metering will be installed by 2017 
• Service Meters.  Service meters will be installed by 2017 
• Meter Calibration.  Calibration will be done during installation. 
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• Water Loss Control Action Plan.  The Town cannot evaluate water loss until meters have 
been installed in 2017.  At that time water loss will be known and evaluated to determine 
if a Water Loss Control “Action Plan is required. 

• Customer Education.  This will be implemented in 2012.  Conservation notices will be 
sent out with water bills. 

• Conservation Rate Structure (Increasing Block Rates).  This will be instituted after a rate 
study has been completed and service meters installed. (2017) 

 
Minimum Measures 
 
• Voluntary Odd-Even watering schedule 
• Additional Customer Education 

 

4.3 SOURCE OF SUPPLY ANALYSIS 
The Town of Concrete has adequate water rights and water source for the next 20 years, as 
determined by the analysis in Chapter 2.  There is no need to file for new water rights at the 
existing source.  The Town may, however choose to look for a second source for redundancy, 
and in that case may require a water rights transfer or additional water rights. 
 
A brief source of supply analysis follows: 

 
• Enhanced Conservation Measures 

The Town has adopted a Water Use Efficiency Program and there are no current plans for 
enhanced conservation measures. 

 
• Water Right Changes 

The Town has no current plans for future water right changes. 
 
• Interties 

The Town of Concrete has no existing interties with any Water Associations, small 
community systems, or Skagit County PUD No. 1.  The Town does not plan to propose 
any interties in the future. 

 
• Artificial Recharge 

It is not anticipated that surface water will be used to recharge the Grassmere Spring 
aquifer. 

 
• Use of Reclaimed Water, Reuse and other Non-potable Sources 

The Town of Concrete does not have the facilities or resources to use reclaimed water at 
this time.  

 
• Treatment 

The Town of Concrete does not have a water treatment plant, and nor does the Town 
intend to install one in the near future as long as the Grassmere Spring continues to pass 
all DOH testing requirements. 
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• Program Promotion  

A consumer education program will be continued, notifying customers of water 
conservation tips and making them aware of the advantages of conservation.  It will also 
prepare them for the time when their consumption will be metered and they will be 
required to pay for all water they use. 
 

• Source Meters  
A Source metering program will be instituted.  Funding is being pursued, and it is 
anticipated that the source metering program will be completed by 2015.  
 

• Service Meters  
Service meters are required to be installed by January 2017.  Funding is being pursued, 
and service meters are expected to be installed by the required time period in 2017. 
 

• Water Loss Control Action Plan  
Water loss will be quantified after service meters are installed.  If water loss exceeds 10% 
a water loss control action plan will be required. 
 

• Conservation Rate Structure 
After service meters are installed, a rate study will be performed.  Part of the rate study 
will evaluate an inclining block rate. 

 

4.4 SOURCE OF SUPPLY CHARACTERISTICS 

4.4.1 Demand Characteristics 
 
The Town of Concrete’s residential customers are primarily made up of single family homes. 
Approximately 97% of the Town’s population lives in Single Family residences and 3% of the 
Town’s population lives in Multi-family residences.   There are approximately 50 Multi-family 
units, 65 commercial/industrial/institutional users, and one wholesale contract user.  Quantifying 
water demand characteristics is difficult due to lack of meter information, but most cities and 
towns see a typical diurnal pattern throughout a normal day.  Water consumption varies by 
season as well, with a higher demand in the late summer months when residential lawns and 
gardens require water.  The Town of Concrete may vary from the typical seasonal peaks seen in 
typical water systems.  Due to the fixed rate structure, Water customers may not feel the need to 
conserve water in the winter and may keep a continuous flow of water within yard spigots and 
house plumbing to reduce the chance of freezing pipes.  For this analysis, it was assumed that 
Maximum Monthly Demand is double the Average Daily Demand. 
 

4.5 WATER RIGHT EVALUATION 

4.5.1 Permit, Certificates and Claims. 
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The Town has a Certificate from the State of Washington to utilize groundwater from the 
Grassmere Spring.  A summary for the spring is shown below. 
 
Table 4-1:  Town of Concrete Spring Summary 

Number Date Q 
(gpm) 

V 
(AFY) Prim./Supp. Cert./Permit Location 

GWC 117 2/14/47 750 1,190 Primary Certificate SE ¼, SE ¼, S04, T35 N, R 8E 
Source:  Town of Concrete 

 
GWC 117 is for the Grassmere well (spring) and tunnel that is installed Northwest of the Town.  
This Ground water certificate was originally received by Superior Portland Cement, Inc but is 
currently used by the Town as a municipal and commercial/industrial water supply. The priority 
date of the water right is 1908. The purpose of use on the certificate is for domestic Supply, 
municipal use and manufacturing.  The place of use is the Town’s Water Service Area, as shown 
on Exhibit 2-1 in Chapter 2.  There are no restrictions or limitations on the certificate.  A copy of 
the water rights certificates and water rights self assessment forms for current, 6 year projections 
and 20 year projections are included in Appendix I. 
 
The current and forecasted water use is estimated in the self assessment forms, since actual water 
production and withdrawal quantities are not measured. 

4.5.2 Water System Reliability Analysis 
 

Source Reliability 

Grassmere Spring has proven to be a reliable source of high quality water for over 100 years.  
Efforts to insure that the source remains reliable in the future include land acquisition to secure 
the sanitary control area, securing the concrete collection sump, preparation of an emergency 
spill response plan, production and distribution of wellhead protection education letters to 
landowners within the various WHPAs , and completion of a contamination inventory update.  
To date the Town has secured additional land at the source. 

Water Right Adequacy 

The existing water rights are adequate for many years in the future.  See the Water Rights Self 
Assessment Forms in Appendix I. 

Facility Reliability 

The source is analyzed in Section 3.4 of this plan and is found to be a reliable source for the next 
20 years.  The source may not be able to actually produce the full amount of water in the water 
rights, but that must be determined by a source analysis that can commence when source 
metering facilities are in place. 
 
It is desirable to have a second source for water for reliability and to reduce the storage 
requirements.  A second source could include surface water from a lake or a river or a second 
groundwater well or spring.  Water rights for the existing ground water source are adequate for 
20 years, but another source would in all likelihood require additional water rights.  If the Town 
elects to have a secondary source of water, construction of additional facilities with 
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accompanying operational costs will ensue.  Some of the alternative water source options may 
require the Town to build a Water Treatment Plan (WTP), storage tanks, water transmission 
mains, wells, and/or booster pump stations.  There are several alternatives available to the Town 
for developing a backup source water supply for the next 20 years, as follows. 
 

Alternative Source A) Surface water from Lake Shannon.  This water will require 
treatment and may require pumping to serve the Town.  Mixing surface water with water 
from the Grassmere spring will require chlorination of the distribution system.    
 
Alternative Source B) Surface water from Baker River which runs through the Town.  
This water will require treatment and will require pumping to serve the Town.  Mixing 
surface water with water from the Grassmere spring will require chlorination of the 
distribution system. 
 
Alternative Source C) Construct a new groundwater source.  There are several aquifers in 
the area that could be tapped for a second source.  These include the Jackman Creek 
basin near Everett Lake East of Town, Cupples Creek basin North of Town and the 
existing aquifer supplying the Grassmere spring.      
 

The preferred Source Alternative is C.  A hydrogeologic study would be required to evaluate 
potential sources, analyze water quality, evaluate alternatives, address water rights and include a 
cost analysis.   
 

4.6 EXISTING AND PROPOSED INTERTIES 
The Town of Concrete has no existing interties with any Water Associations, small community 
systems, or Skagit County PUD No. 1.  The Town does not plan to propose any interties in the 
future. 
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CHAPTER 5  
 

SOURCE WATER PROTECTION 
 

5.1 INTRODUCTION 
The Town of Concrete water supply comes from a groundwater source.  The Grassmere 
Spring source consists of a tunnel approximately 100 feet long into Burpee Hill and piped 
out to a springbox.  The source was determined to be “not directly influenced by surface 
water” by the Department of Health, as a result of low risk characteristics for two 
consecutive MPA samples.  Copies of the determination letter by DOH and the MPA 
results are in Appendix K.  As a result, the Grassmere source is considered as 
groundwater, and requires a Wellhead Protection Program (WHPP). 

5.1.1 Overview 
 
In May 1994, GeoEngineers, Inc. published the “Report of Hydrogeologic Services 
Wellhead Protection Study” for Concrete, WA.  A Susceptibility Assessment Survey 
Form was also completed at that time.  The 1994 WHPP addressed the following: 
 
• Spring Site and Vicinity Conditions 
• Geologic/Hydrogeologic Conditions 
• Wellhead Protection Delineation 
• Regulatory Review and Land Use/Contaminant Inventory 
• Potential Ground Water Contamination Sources 
• Susceptibility of the Aquifer to Contamination 
• Wellhead Protection Strategies 

 
An update to the WHPP was performed in 2002 as a part of Water System Plan Update 
by Economic and Engineering Services, Inc.  The update included the following: 
 
• Characterization of the hydrogeologic setting of the source 
• Delineation of Wellhead Protection Areas (WHPAs) 
• Inventory of potential contaminant sources 
• Management of WHPAs to prevent contamination 
• Outline emergency response and contingency plans 
• Identification of necessary program improvements 

 
This Chapter serves as an update and summary to the 1994 WHPP and the 2002 WHPP 
update, both of which are included in Appendix K.  This update addresses the four 
program improvements identified in the 2002 update. 
 
• Purchase additional land around source (SCA) 
• Prepare Emergency Spill Response Plan 
• Secure Concrete Sump Box 
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• Distribute Public Education Flyers 
 

5.2 WELLHEAD PROTECTION PROGRAM IMPROVEMENTS 

5.2.1 Sanitary Control Area 
 
WAC 246-290-135(2) requires the establishment of a sanitary control area (SCA) around 
the source.  The purpose of this requirement is to prevent source water contamination by 
restricting land use.  In the case of a spring, a 200-ft protective radius is required.  In 
1994, the Town purchased a 2-acre parcel of land immediately surrounding the spring.  
However, this parcel only provided a buffer radius of 170 feet, less than that required for 
the SCA.  In order to meet SCA requirements, the Town entered into litigation with the 
Aloha Lumber Corporation in order to obtain an additional 20-acre parcel of land 
immediately surrounding and uphill of the Grassmere Spring source.  In 2009, both 
parties agreed to settle the land dispute through a Boundary Line Adjustment, thus 
allowing the Town to meet SCA requirements.  Land within a 200 foot radius around the 
spring is now owned by the Town, and a sanitary control covenant is in the process of 
being adopted.  A copy of the Aloha Lumber settlement and a copy of the Declaration of 
Covenant for Sanitary Control are included in Appendix K. 

5.2.2 Emergency Spill Response Plan 
 
In the event of an accidental chemical spill, residents and business owners are instructed 
to call the Town offices.  A member of the Town staff would in turn notify the Town of 
Concrete Fire Department and Skagit County Fire District No. 10 as a first responder.  
The fire district is responsible for contacting the Skagit County Department of 
Emergency Management if additional spill response measures are needed.  An emergency 
call-up list for the Town is provided in Chapter 6. 
 
In the case of an emergency that may threaten the ability to provide continuous water 
service, several public notification measures will be employed.  These include the 
placement of door hangers, postings at Town Hall and the Town Post Office, and 
announcements to local media outlets. 
 
In the event of source water contamination, Concrete will employ a number of measures 
to protect public health.  When monitoring indicates an MCL exceedance, the spring will 
be isolated from the system by valving.  Residents will be notified to use bottled water 
for drinking until the problem is remedied.  In the event that source water contamination 
is bacteriological in nature, the Town will follow DOH requirements with regard to shock 
chlorination, flushing, public notification, and isolation of the source if necessary.  
Extensive follow-up monitoring will be performed to ensure the integrity of drinking 
water quality. 

5.2.3 Secure Concrete Sump Box 
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The concrete sump box cover was bolted into place to prevent unauthorized entry.  In 
2006, the Sanitary Survey recommended providing a cover with a lip to prevent 
contaminants from entering around the existing cover.  This has been completed except 
that a screen needs to be placed on the overflow per the 2011 Sanitary Survey .   

5.2.4 Public Education 
 
A Contaminant Source Inventory must be updated every 2 years.  Aerial Photo 
Reconnaissance revealed no new development or changes in land use.  The 2002 Update 
recommended that landowners within the 5 year Time-of-Travel Zone be notified 
annually.  It is recommended that these landowners be sent Public Education Flyers.  
 

5.3 WELLHEAD PROTECTION PROGRAM NEEDS 
Wellhead protection program needs are summarized in Table 5-1. 
 
Table 5- 1:  Wellhead Protection Program Needs 

Description Purpose Cost 

Overflow Screen on sump box Prevent contamination $300 

Distribute public education 
flyers 

Inform landowners about septic systems and 
pesticides $200 
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CHAPTER 6  
 

OPERATION AND MAINTENANCE PROGRAM 
 

6.1 INTRODUCTION 
The Town of Concrete water system is classified as a “Group A” (non-transient) community 
system.  The System Identification Number is 03950 M.  There were 473 active service 
connections as of March, 2010.  This chapter will address the ten (10) critical elements of an 
operation and maintenance program (O & M) in accordance with the Safe Drinking Water Act 
(SDWA) and WAC 246-290-100, -300, -310, -320, -440, -480, and -490; as well as WAC 246-
292-020, -050, and -090. 
 

6.2 WATER SYSTEM MANAGEMENT AND PERSONNEL 
The Town of Concrete’s Public Works Director is responsible for all operations and maintenance 
of the public water system.  Duties include general oversight of all activities, water quality 
monitoring, budget formulation, implementation of the improvement program, contact with the 
public/press, responding to complaints, and review/approval of billings.  The Public Works 
Director is also responsible for responding to emergencies related to the water system, 
maintenance of the Town water system (including reservoirs, valves, piping, and the source) as 
well as the development/implementation of the cross-connection control program.  The Public 
Works Director is assisted in his duties by the Town’s Assistant Public Works Director.  
 

6.3 OPERATOR CERTIFICATION 
WAC 246-292-50 establishes minimum Operator Certification requirements for public water 
systems.  Based on the Town’s population and classification as an expanding Group A (non-
transient) community water system, the following certifications are required: 
 
• Water Distribution Manager (WDM) 
• Cross-Connection Control Specialist (CCS) 

 
Alan Wilkins is the only certified Town water system operator at this time; however Rich 
Philips, Assistant Public Works Director is currently in the progress of obtaining his Water 
Distribution Manager and Cross-Connection Control Specialist certifications by the year 2011.  
Operator Certifications and contact information for Town Staff are provided in Table 6–1.   
 
Table 6-1:  Operator Certifications and Contact Information 

Name Title Active Certifications Contact Numbers 
Alan Wilkins Public Works Director WDM 1, CCS (360) 770-0394 
Rich Philips Assistant Public Works Director WDM 1, CCS 

(Both In Progress) (360) 770-1269 
 
Note that the Town does not have a certified Backflow BAT on staff nor does it have the 
necessary equipment. 
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6.4 SYSTEM OPERATION AND CONTROL 

6.4.1 Identification of Major System Components 
 
A map showing the components of the existing water system is provided in Plan Sheet 1 of 2.  
Major components include: 
 
• The Grassmere Spring source, which is located at the northwest edge of Town along with 

the 200,000 gallon Grassmere reservoir. 
• Two (2) additional storage reservoirs, Seidel and Fir, that provide a total capacity of 

305,000 gallons. 
• A pressure reducing valve and strategically located reservoirs to maintain a single water 

system pressure. 
• Transmission and distribution piping including isolation valves and hydrants. 

6.4.2 Routine System Operation 

Water Supply 
The Town’s primary source of water is the Grassmere Spring on Burpee hill.  This spring has a 
covered intake, located approximately 100 feet inside of the hill and at an approximate elevation 
of 550 ft above mean sea level.  Based on the water rights given to the Grassmere Spring, the 
instantaneous water withdrawal is 750 gpm and a cumulative withdrawal is 1,190 acre-ft/year.  
The Grassmere spring is the only water source that the Town of Concrete uses, no secondary 
water source is currently part of the Town’s water system.  The following are regular O & M 
activities for the Grassmere Spring source: 
 
Weekly –  
• Read source meter 
• Record keeping and O & M reports 
• Security Check 
• Take water samples per the Water Quality Monitoring Report and Coliform Monitoring 

Plan 
 
Annually –  
• Source water quality monitoring 
• Mail Wellhead Protection Flyers 

Storage 
There are three reservoirs within the water system.  The Distribution system is free-floating with 
respect to the water levels in the Fir and Seidel and Grassmere Reservoirs and excess water is 
allowed to overflow the reservoirs through spill lines.  All three reservoirs overflow into culverts 
and flow overland towards the Skagit River.  Overflow from the Fir Reservoir is fed directly into 
the Baker River, while overflow from Seidel and Grassmere Reservoirs is channeled to Lorenzen 
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Creek, a tributary of the Skagit River.  The following are regular O & M activities for all Town 
reservoirs: 
 
Weekly –  
• Record reservoir levels 

Transmission/Distribution 
Transmission and distribution mains range from 4 to 12 inches in diameter.  Most of the water 
distribution pipes are PVC, however, some lines on Dillard and Cupples Alley is woodstave and 
leaks and requires repairs.  The following are considered regular O & M activities for the Town 
water distribution system: 
 
Monthly – 
• Coliform monitoring within the distribution system 
• Read service meters 

 
Annually – 
• Conduct cross-connection inspection 

6.4.3 Preventative Maintenance Program 
 
The following are considered to be regular preventative maintenance activities conducted by the 
Town Public Works Director.  Other preventative maintenance activities are conducted on a non-
regular basis to ensure the safety of the Public and extend the design life of the Town water 
system. 

Reservoirs 
Monthly –  
• Verify integrity of reservoir vent screens 
• Check reservoir hatch locks 
• Check reservoir hatch seals 
• Inspect inlet piping and level gauge 

 
Semi-Annually –  
• Exercise reservoir fill and drain valves 
• Clean top of reservoirs 
• Inspect vents, overflows and all openings 

 
Annually –  
• Inspect interior of reservoirs, clean if necessary 

Distribution System 
Pressure Reducing Valves and service meters are inspected as needed.  The City replaces the 
older meters throughout the system as resources will allow. 
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Semi-Annually – 
• Inspect service meters for damage 

 
Annually – 
• Flush water mains 
• Exercise valves and fire hydrants; repair as necessary 

6.4.4 Equipment, Supplies and Chemical Listing 
 
The following are chemicals kept on hand at the Public Works Department shop: 
 
• Liquid Chlorine for cleaning and disinfecting 

 
The Town also maintains an inventory of pipe, fittings, repair parts and service materials.  Risk 
assessment contact information is provided in Table 6-2. 
 
Table 6-2:  Town of Concrete - Risk Assessment Contact Numbers 

Organization Contact Phone 
Electric Utility Company Puget Sound Energy 888-225-5773 
Gas Utility Company Cascade Natural Gas 360-733-5980 
Sewer Department Town of Concrete 360-853-8550 
Telephone Utility Company Verizon 800-483-2000 
Plumber Town of Concrete 360-853-8550 
Utilities Underground Locate Center Call Before You Dig 1-800-424-5555 
Soil Excavator/Backhoe Operator Town of Concrete 360-853-8550 
Equipment Rental (Generators) Hertz Rental 360-354-1610 
Equipment Repairman Town of Concrete 360-853-8550 
Pipe Supplier HD Fowler 360-734-8400 

6.5 COMPREHENSIVE MONITORING PLAN 
The Town of Concrete is required by DOH to sample water quality at representative locations 
throughout the distribution system.  Sampling parameters are established by federal rule that 
have been adopted by the State.  These parameters are a function of the population served and 
the type of source(s) used.  Each year, DOH will provide the Town with a comprehensive Water 
Quality Monitoring Report (WQMR) that outlines the monitoring needs for that year.  The DOH 
provided WQMR for the year 2010 can be found in Appendix D, and the monitoring 
requirements that apply to the Town are shown in Table 6-3. 
 
The Town has received State Waiver for the following monitoring groups through December of 
2010; Dioxin, Endothall, Glyphosphate, Insesticides, and Diquat.  If Sate Waivers are not 
granted for these monitoring requirements in the future, the Town will begin sampling as 
required by the Washington State DOH. 
 
The Town currently has one source, the Grassmere Spring.  This is the location of much of the 
DOH required sampling.  Distribution system sample locations vary from test to test since the 
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system is so small and has only one source.  However, it is common for samples to be taken at 
Public facilities such as the Town Shop and the Town Hall. 
  
Current and past compliance sampling reports have been included in Appendix D.   
 
Coliform Monitoring Plan 
 
Based on the current service population, the Town of Concrete is required to collect one routine 
sample each month from representative locations within the distribution system.  A copy of the 
Town’s current Coliform Monitoring Plan (CMP) can be found in Appendix D. 
 
According to the Town’s CMP, the number of sampling points needed to represent the 
distribution system is three (3).  The following locations have been established as the three (3) 
routine sampling locations within the distribution system; Wilkins Residence at 7245 Nims 
Place, Town Hall at 45672 Main Street, and the Public Works Shop (City Shop) at 7285 Baker 
Street.  The current routine CMP schedule is summarized in Table 6-4. 
 
Table 6-4:  Routine Coliform Monitoring Plan Sampling Schedule 

Site Location 
Number Of Routine Samples 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

X1: Wilkins Residence    1    1    1 

X2: Town Hall 1    1    1    

X3: City Shop  1    1    1   

X4:  Airport Way   1    1    1  
Source:  Town of Concrete Coliform Monitoring Plan 

 
Once the service population surpasses 1,000, the Town will be required to collect at least two 
routine coliform samples per month.  This is project to occur in 2015-2016, at which time the 
Town will need to revise its current Coliform Monitoring Plan. 
 

6.6 EMERGENCY RESPONSE PROGRAM 
Under emergency situations, all Town of Concrete Public Works personnel are available for 
system operation and maintenance.  All personal are equipped with Town provided cell phones 
and contact lists are kept up to date.  Depending on the type or extent of the problem, the 
notification process includes emergency services and fire department personnel.  An interlocal 
agreement between the Town of Concrete and Skagit County for equipment and emergency 
supplies is in place. 
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6.6.1 Water System Personnel Emergency Call-Up List 
 
A contact list of Town and emergency personnel is shown in Table 6-5. 
 
Table 6-5:  Town of Concrete Emergency Call-Up List 

Contact Name Phone 
Fire/Police/Medical Skagit County 911 
Emergency Services Skagit County 911 
Mayor Judd Wilson 360-733-5980 
Public Works Director Alan Wilkins 360-770-0394 
Assistant Public Works Director Rich Philips 360-770-1269 
Town Engineer 
Reichhardt & Ebe Engineering Cody Hart 360-855-1713 
DOH Engineer Nancy Feagin 253-395-6765 
DOH Hotline after hours  1-877-481-4901 
Skagit County Environmental Health Lorna Parent 360-336-9380 

6.6.2 Notification Procedures 
 
The procedure to notify the Town (and public if necessary) under an emergency condition 
follows: 
 
• Notify Public Works Department on the type and extent of the problem. Notify the 

Department of Health.  If necessary, notify emergency services and the fire department. 
• Contact Public Works Director.  Depending on the extent of damage to the water system, 

appropriate areas will be isolated through valves. Repairs will be made in the following 
order: 1) storage reservoirs; 2) transmission lines; 3) distribution lines; and, 4) 
subdivision and feeder lines to isolated areas. 

• The type of damage or contamination of the water system will require additional 
sampling to ensure the water quality is acceptable.  If the water quality is not acceptable, 
the Public Works Director will issue a “boil water” order and notify the Mayor who will 
notify the local media.  Door hangers and postings at the Town Hall will inform residents 
of the impacted area.  Notifications will include a description of the communication 
process for obtaining status updates after hours, weekends and holidays. 

6.6.3 Vulnerability Analysis 
 
The vulnerability of the Town of Concrete’s water system was established through field reviews 
and discussions with Town Public Works staff.  The three most critical elements of the water 
system are as follows: 
 
• Source collection facilities 
• Storage facilities 
• Distribution system 
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Currently, the aging and failing distribution system is the most vulnerable component of the 
Town water system.  Town personnel spend countless resources repairing and maintaining out-
dated distribution mains and services.  Vulnerable facilities within the Town water system have 
been summarized in Table 6-6, as well as estimate repair/replacement times for each. 
 
Table 6-6:  Vulnerable Facilities Summary 

Facility Failure Mode Repair Or 
Replacement Time 

Grassmere Spring Collapse/Contamination 2 - 3 Days 
Transmission Mains Leaks/Failure (Break) 24 - 48 Hours 
Distribution Mains Leaks/Failure (Break) 12 - 24 Hours 
Storage Reservoirs Leaks/Contamination 12 - 24 Hours 

6.6.4 Contingency Operational Plan 
 
At this time, the Town does not have a second source to use if the Grassmere Spring source 
becomes contaminated.  Therefore, residents will be notified to use bottled water for drinking 
until the problem is remedied.  In the event that source water contamination is bacteriological in 
nature, the Town will follow DOH requirements with regard to shock chlorination, flushing, 
public notification, and, if necessary, isolation of the source.  The Grassmere Spring source can 
be isolated from the system through valves, with water for emergency use coming from the three 
reservoirs. 
 

6.7 SAFETY PROCEDURES 
The Town’s Public Works Department has a Safety Committee that meets monthly.  Safety 
procedures maintained by the City are: 
 
• All employees are required to notify their supervisor immediately and fill out the 

appropriate form in the event of a work-place injury. 
• Material Safety Data Sheets for all chemicals are located at the Shop. 
• Chlorine and air packs are stored at the Shop in accordance with current requirements.  

The Water System Operator and all other personnel are tested in safety procedures. 
• Appropriate clothing is specified when handling specific chemicals. 
• All employees are trained in first-aid annually and CPR every two years.  First-Aid 

equipment is maintained at the Town Shop and in Town vehicles. 
 

6.8 SANITARY RECOMMENDATIONS 
 
The DOH performed a Sanitary Survey of the Town’s Water system on June 22, 2011.  A copy 
of the Survey is included in Appendix A.  The listed recommendations have either been 
completed or are in the process of being completed or implemented. 
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6.9 CROSS-CONNECTION CONTROL PROGRAM 
The Town has a documented cross-connection control program (CCP), which is included as 
Appendix F.  With respect to requests for new service, the Public Works Department will 
evaluate the potential for cross-connection and the level of protection needed.  Service will not 
be approved until a cross connection specialist certifies that the connection poses no significant 
risk to the public water system.  The 2008 Town of Concrete Engineering Design Standards 
establishes requirements and devices for backflow prevention.  Table 6-7 summarizes the 
requirements of the Town of Concrete’s cross-connection control program, as stated in WAC 
246-290-490.   
 
Table 6-7:  Town Cross-Connection Control Program Summary 

Element Responsibility Status Notes 
Ordinance, Resolution, or 
By-laws Town Council Complete  

Procedures & Schedules for 
Evaluating Services for 
Degree of Hazard 

Water Staff Complete Evaluates or re-evaluates 
new and existing pipes 

Procedures & Schedules for 
Addressing Cross-Controls Water Staff Complete Device installations are 

done by private parties 

Certified Cross-Connection 
Specialist (CCS) Water Staff Complete Alan Wilkins, Cert. #8144 

Procedures for Inspection 
& Testing of Devices DOH Complete According to WAC 

QA Program for Testing of 
Devices 

Water Staff/ 
DOH Complete According to WAC 

Procedures for Responding 
to Backflow Incidents Water Staff Complete According to WAC 

Consumer Education Water Staff/ 
Town Council June 2003 Will implement per CCR 

Record Keeping Water Staff Complete  
Procedures for Reclaimed 
Water N/A1 N/A1  

(1)  The Town water system does not use reclaimed water 
 
The Town Council adopted Ordinance # 531 establishing cross-connection controls in June, 
2004.  In addition, Town staff includes Cross Connection Control Specialists certified by 
Department of Social Health Service. Backflow devices must be tested annually by private 
certified Backflow Assembly Testers.  It is the responsibility of the property owners to have the 
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assemblies tested, and provide results to the Public Works Department.  Currently (2012) there 
are 16 approved backflow prevention devices on the water system.  Public Works staff monitors 
testing status in order to assure that annual testing is accomplished and reports filed. 
 

6.10 CUSTOMER COMPLAINT RESPONSE PROGRAM 
The Town of Concrete does not have a formally documented customer inquiry response 
procedure.  However, Public Works Department staff will address and respond to all inquiries 
pertaining to system operation and water quality.  All other issues pertaining to water service 
such as policy, fees, and rates are forwarded directly to the Town Clerk, Mayor and/or Town 
Council. 
 
When a water customer inquires or complains about water quality, the Public Works Department 
conducts the following activities: 
 
• Inspect the service line in question 
• Collect water samples for analyses 
• Report the findings to the customer 
• Take appropriate action to resolve the water quality issue 

 

6.11 RECORDKEEPING AND REPORTING 
Sampling schedules are mandated by State regulations.  Further information on monitoring 
requirements can be found in WAC 246-290-300. 
 
DOH requires that a Group A water system keep records of operation and water quality.  The 
specific requirements are found in WAC 246-290-480.  These regulations stipulate that the 
results of water quality testing, operational reports, and other documents related to compliance 
with the State regulations must be available for inspection.  In addition, this information must be 
submitted to the State.  It is the responsibility of the Public Works Department to document, 
track, and store all records relating to the Town water system.  The following sections 
summarize these requirements. 

6.11.1 Test Results for Water Quality Sampling 
 
Any tests that are in non-compliance with State standards must be reported to DOH.  Chemical 
analysis results are kept for as long as the system is in operation.  Bacteriological test results are 
retained for five years at the Public Works Department. 

6.11.2 Meter Readings and System Records 
 
Grassmere Spring source flow meter readings and customer service meter readings are 
documented by Public Works staff and stored at the Town Hall.  The water system infrastructure 
map, water system hydraulic map, water facilities inventory documentation, water rights 
certificates, plans and manuals are all kept at the Public Works Department.  Copies of some of 
this information are also on hand at Town Hall. 



May 2012 

6-10 

 
 
 

6.11.3 Routine Inspection, Maintenance, and Repair Documentation 
 
Historical documents of infrastructure repair work, equipment maintenance logs, valve and 
hydrant records, and details of reservoir inspections and maintenance activities are stored at the 
Public Works Department. 

6.11.4 Complaints, Regulations, Violations, and Town Actions 
 
Information regarding easements, written records of actions taken to correct regulatory 
violations, and billing complaints are stored at Town Hall.  All written reports, summaries, 
technical memoranda, and written communications relating to the water system are copied and 
stored in both the Town Hall and the Public Works Department. 

6.12 SUMMARY OF O&M DEFICIENCIES 
The following is a brief list of the Town of Concrete’s Operations and Maintenance deficiencies:  
 
• Installation, monitoring, and calibration of source and service meters within the system. 
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CHAPTER 7  
 

DISTRIBUTION FACILITIES DESIGN AND CONSTRUCTION 
STANDARDS 

 

7.1 INTRODUCTION 
The Town of Concrete has adopted design and construction standards for their water system.  
This chapter describes those standards and the Town’s methods of assuring conformance. 
 
WAC 246-290-125 exempts the Town from submittal requirements to the State Department of 
Health for review and approval of Project Reports per WAC 246-290-110, and construction 
documents per WAC 246-290-120 for new distribution mains and other distribution-related 
projects as defined in WAC 246-290-010 under certain conditions. 
 
• The purveyor has a current Water System Plan (WSP) approved by Washington State 

Department of Health (DOH). 
• The purveyor submits a request for such exemption with each Water System Plan or 

Amendment, identifying the types of projects to be exempted. 
• The purveyor has procedures and standards for preparation, submittal, review and 

approval of Project Reports, contract plans and specifications, and construction 
administration/documentation in accordance with WAC 246-290-125 (3). 

 
Exemption for the following project types shown in the Capital Improvement Section of this 
Water System Plan is requested: 
 
• Distribution Mains 
• Transmission Mains 

 

7.2 PROJECT REVIEW PROCEDURES 
The Town requires approved construction plans, specifications, and under certain condition a 
project report per WAC 246-290-110, for projects when water system additions, modifications or 
improvements are made to the Town’s system.  Improvements will fall into two categories: 
 
1. Capital Improvement Projects (CIP) proposed by the Town, in accordance with an approved 

Water System Plan.  Typically the Town retains the services of a Design Engineer to prepare 
the design. 

 
2. Private Developer Projects.  In this case, the developer (applicant) normally retains an 

engineering firm to do the design.  The Town reviews the developer’s design and monitors 
construction, testing, and approval process defined in WAC 245-290-110, 120, and 125. 
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7.3 POLICIES AND REQUIREMENTS FOR OUTSIDE PARTIES 
It is Town policy to require developers and new customers to fund necessary improvements 
caused by impact of additional services.  The impacts shall be determined by a hydraulic 
analysis.  The hydraulic analysis shall be directed by the Town and paid for by the developer. 
 

7.4 DESIGN STANDARDS 
The distribution system should provide dependable service.  This requires proper line sizing and 
interconnections to provide adequate water pressure and fire protection.  Water pressure on the 
mains should be maintained at a minimum of 30 psi and a maximum of 100 psi throughout the 
system.  The use of individual booster pumps and pressure reducing valves may be implemented 
to maintain these pressures.  The distribution mains should be at least 8 inches in diameter.  
Valves should be placed at all junctions and branches, and should  not to exceed 600 feet spacing 
in the distribution system.  Fire hydrants should be located at every intersection, not to exceed 
500 feet in residential areas, and 300 feet, or as directed by the Fire Chief, in multi-family, mixed 
use, and commercial areas.  Any hydrant branch exceeding 50 feet in length should be a 
minimum 8 inch. 
 
Chapter 2 of the Town of Concrete Engineering Design Standards, April 2008, relating to water 
system improvements can be found in Appendix G. 
 

7.5 CONSTRUCTION STANDARDS 
See Appendix G. 
 

7.6 CONSTRUCTION CERTIFICATION AND FOLLOW-UP PROCEDURES 
All distribution system construction is monitored and observed by the Public Works Department.  
Pressure testing, flushing and disinfection are done under the direction of the Public Works 
Department or its engineer.  After receipt and approval of as-built drawings from the developer’s 
engineer or surveyor, the Public Works Department or its engineer shall certify the results of the 
pressure test and disinfection. 
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CHAPTER 8  
 

IMPROVEMENT PROGRAM 

8.1 INTRODUCTION 
The purpose of this Chapter of the Water System Plan is to plan, schedule and estimate the cost 
of upgrading the Town of Concrete’s Water System to eliminate current deficiencies and provide 
for growth into undeveloped areas.  Several of the improvements to the system that were 
described and recommended in the 2002 Water System Plan have not yet been completed, and 
they have been incorporated into this plan.  This section lists the improvements recommended 
for the next six year planning period, and the 20 year planning period.   
 
Section 1 through 7 of this Water System Plan evaluated the various elements of the Concrete 
water system and identified deficiencies that must be addressed.  The Capital Improvement Plan 
(CIP) prioritizes these deficiencies, identifies alternatives, and presents cost estimates.  This 
information is presented in Table 8.1, and establishes a schedule of system improvements to 
enable Concrete to financially plan and prioritize projects.  The CIP prioritizes projects based on 
their importance to the system and serves as the basis for the financial analysis presented in 
Section 9.  The CIP summary worksheet (Table 8-1) identifies planned expenditures through 
2017 and creates a single long-term (2018-2031) compilation of expenditures.  All cost estimates 
are based on year 2010 dollars. 
 

8.2 PRIORITIZING IMPROVEMENTS 

8.2.1 Identification of Capital Improvements 
 
Capital improvements are generally classified as follows: 
  

System Wide Improvements 
Source Improvements 

 Storage Tank Improvements  
Transmission Main and Distribution System Improvements 

8.2.2 Assessment of Alternatives  
 
Where there is more than one solution to eliminating a deficiency, alternatives are presented.  In 
some cases the alternatives will required additional evaluation and planning, which is beyond the 
scope of this plan. 
 

8.3 RECOMMENDED IMPROVEMENTS 

8.3.1 System Wide Improvements 
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Service meters are required to be installed on all services by January 22, 2017 in accordance with 
the 2003 Municipal Water Law.  A service meter installation schedule was due on January 1, 
2009.  There are approximately 430 unmetered services in the Town.  The Town will need to 
begin installing meters in 2012, at the rate of approximately 90 per year.  
 
The cost will depend upon the type of meter selected, the location physical condition of each 
existing service, the meter reading system selected, and the method of installation, either by 
contract or by Town maintenance personnel.   

8.3.2 Source and Reservoir Improvements 
 
The source must be metered.  Production meters were required to be installed by January 22, 
2007.  The existing meter downstream from the Grasssmere Reservoir does not adequately 
record all production water, since a substantial amount of non-consumptive water is released 
through reservoir overflows.  There are two alternatives to metering the source described. 
 

Alternative 1,  Meter the source and reservoir overflows.  This alternative keeps the 
system operating essentially as it is now, while addressing the requirement for source 
metering and system leakage.   This includes installation of a meter at or near the 
springbox to record all water captured, and installation of meters at all of the reservoir 
inlets and outlets to deduct the non-consumptive water.  If approved by the Department 
of Ecology, it will allow the Town to quantify the source water to meet the source 
metering requirement and to determine system leakage to satisfy the Water Use 
Efficiency Program requirement. It may be possible to utilize the existing source meter 
downstream from the Grassmere Reservoir rather than installing a new meter at the 
spring. 
 
Advantages to this Alternative include increased water turnover in the reservoirs to keep 
the stored water fresh, and to reduce the chance of coliform problems. The cost is also 
less than other alternatives.  Disadvantages include; non-consumptive water may be 
needed in the future as water demands increase.  
 
Alternative 2. Reconfigure the system with the existing altitude valve at the Grassmere 
Reservoir, in such a manner as to prevent overflows.  Re-activate the Pressure Reducing 
Valve downstream from the Grassmere Reservoir to lower the system pressure at the 
Seidel and Fir Reservoirs.  Altitude valves or other level controls would need to be 
installed at the Seidel and Fir Reservoirs to maintain proper turnover.  Mixers or other 
circulating devices may need to be installed in the Reservoirs to prevent stagnation.  
Piping inside and outside of the Reservoirs may need reconfiguration.  A telemetry 
system would be almost essential to monitor the tank performance.  Advantages to this 
Alternative include conservation of water resources and better monitoring of the tanks 
and source.  Disadvantages are higher cost. 
 
Recommendation.  Proceed with Alternative 1.  A budget figure based upon this 
alternative is included in Table 8-1. 
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8.3.3 Alternative Source 
 
The source currently used is the Grassmere Spring.  Water quantity from the spring is sufficient 
under the current DOH requirements, however the Town should ideally have a minimum of two 
sources for water. A back up source should be available for emergency use and reliability.  This 
source could include surface water from a lake or a river or a second groundwater well.  Water 
rights for the Grassmere source are projected to be adequate for 20 years, but additional wells 
with new or revised water rights may be required to produce the amount of water required for the 
future. If the Town elects to have a secondary source of water, then additional facilities and 
operational costs will ensue.  Some of the alternative water source options may require the Town 
to build a Water Treatment Plant (WTP), transmission mains, wells, and/or booster pump 
stations.  There are several alternatives available to the Town for developing a new source of 
supply, as follows. 

 
Alternative Source 1)  Surface water from Lake Shannon.  This water will require 
treatment and may require pumping to service the Town.  Disadvantages include; 
blending surface and spring water may cause problems, and will introduce chlorine into 
the water system; the cost may be prohibitive; and O&M costs will be high.    
 
Alternative Source 2)  Surface water from Baker River which runs through the Town of 
Concrete.  This water will require treatment and will require pumping to serve the Town. 
Disadvantages include; blending surface and spring water may cause problems, and will 
introduce chlorine into the water system; the cost may be prohibitive; and O&M costs 
will be high. 
 
Alternative Source 3)  Collect surface water or ground water from the watershed 
northeast of the Town, near Everett Lake, within the Jackman Creek basin.  Ideally, wells 
would be drilled or a spring would be located further north on the basin to obtain better 
ground water quality.  However, the further north the well is located, the further the water 
would have to be piped.  Advantages include; water will be of higher quality than treated 
surface water; and cost may be lower than constructing a treatment plant. 
 
Alternative Source 4)  Develop another spring or well in the Grassmere Aquifer.  There 
are other springs near the Grassmere Spring that have been used in the past, and it may be 
possible to develop one or more additional sources from the aquifer without diminishing 
the water from the Grassmere Spring.  There are distinct advantages to this alternative, 
including the possibility of utilizing existing water rights.  Cost of connecting to the 
system would be much less than other alternatives.  The water quality is known, and 
treatment would not be required. 

 
The recommended Source Alternatives are 3 and 4.  A feasibility study and Engineering Report 
will be required, which will include a hydro-geologic study, water right evaluation, constructing 
test wells, water quality testing, and cost analysis.  The Alternative Source Analysis is included 
in the Capital Improvement Program in Table 8.1 
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8.3.4 Pressure Zone Improvements 
 
Under current operation, the system consists of one gravity pressure zone, defined by the 
pressure reducing valve downstream from the Grassmere Tank and the nearly identical water 
levels in the Fir and Seidel Tanks.  Several existing homes located above the 310’ elevation 
North of Limestone near the Seidel Tank are not able to maintain 30 psi when the Seidel and Fir 
Reservoirs are near empty. Two existing homes are affected and are known to have individual 
booster pumps to maintain adequate pressure.  The magnitude of this problem is relatively small 
and is handled by requiring new home construction in the higher areas of the Town to utilize 
individual booster pumps.  

8.3.5 Distribution System Improvements 
 
The existing distribution system has many pipes that are undersized or in poor condition.  Many 
of the undersized pipes supply fire hydrants, with no alternative but to be replaced.  Others are in 
poor condition, including old wood stave and asbestos cement pipes which are prone to leaks and 
breaks from pressure spikes.    
 
Hydraulic modeling was used to identify areas of the distribution system that will need to be 
upgraded to meet fire flow requirements.  System deficiencies and upgrades are identified in 
Chapter 3, and are prioritized in Table 8-1.  
 
8.3.6   Storage Improvements 
 
The Fir Storage Tank is a wood stave tank that is nearing the end of its service life.  The June 22, 
2011 Sanitary Survey Report, by the Department of Health recommended that the reservoir be 
replaced.  This is a relatively large undertaking, and is included in the short term improvement 
project.  If funds become available, the project could be designed and built in a reasonable short 
time period.  The capacity of the storage tank is recommended to be a minimum of 200,000 gal. 
 

8.4 CAPITAL IMPROVEMENT SCHEDULE 
The 6 and 20 Year Comprehensive Water System Plan, Sheet 2 shows a general layout of 
improvements required to eliminate deficiencies and serve future development areas within the 
Service Area.  Projects listed on the 6 year improvement schedule are principally the Town’s 
responsibility, while the majority of the long term projects beyond the 6 year schedule are 
Developer Responsibility.  Town Responsibility consists of General Facilities projects that 
benefit the general public such as source and storage improvements, replacing undersized 
transmission mains and older deteriorated water lines, meter installation, rate studies and water 
system planning.  Developer Responsibility consists of replacing undersized or inadequate 
facilities that benefit specific private properties, such as increasing line size to provide fire flow 
to a new building or development.  Developers will also be responsible for extending new lines 
to serve their developments in areas that do not presently have water service. Table 8-1 lists the 
Capital Improvements that address water system deficiencies through the year 2031.  There are 
other deficiencies that may be addressed during the life of this plan.  When the Town does major 
street improvements they often replace utilities that may be adequate to meet existing demands, 
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but should be enlarged to meet Town Standards or be replaced because of poor condition or age.  
These types of projects are not included in Tables 8-1 or 8-2. 
 
Table 8-1: Capital Improvement Schedule, Six Year 
No. Location Description Est. Cost 
1 Source Source Meter, Reservoir Overflow 

Meters 
$85,000 

2 System Wide Service Meters $325,000 
3 Cupples Alley 8" Pipe Upgrade $50,000 
4 Main St. 8" Pipe Extension $110,000 
5 Crowfoot Area 8" Pipe Upgrade $275,000 
6 N. Rietze Ave., Spring St., N. 

Park Ave. 
8" Loop Extension $162,000 

7 Limestone St., Calcite St., E 
Ave. 

8" Pipe Extension $155,000 

8 B Ave. 8" Pipe Upgrade $51,000 
9 S. Park Ave. 8" Pipe Extension $68,000 
10 Baker St. to N. Dillard Ave. 8" Pipe Extension $38,000 

11 Douglas Vose III Way to Mill 
Ave. 

8" Pipe Extension $87,000 

12 Mill Ave., Division Ave., 
Dillard Ave. 

8" Pipe Extension $270,000 

13 First St. and Grassmere Rd. to 
Sauk Valley Rd. and SR20 

12" Pipe Extension $302,000 

14 Pine St. 8" Pipe Upgrade $57,000 
15 Fir St. to Superior Ave. 8" Pipe Extension $99,000 
16 Fir St. to Cedar Ave. 8" Pipe Extension $58,000 
17 System Wide Source Study $50,000 
18 North of Limestone St. Water Storage Tank $300,000 
 
Table 8-2: Capital Improvement Schedule, Long Term 
1L Central Concrete, Proposed 

Cedar and D St. 
8" and 12" Future Connections $569,000 

2L Limestone St. 8" Pipe Upgrade $152,000 
3L SR20, East 8" Pipe Extension $216,000 
4L Airport Way to S. Dillard 8" Pipe Extension $204,000 
5L SR20, West 12" Pipe Extension $760,000 
6L W. Dalles 12" Pipe Extension $615,000 
7L Sauk Valley Rd. 8" and 12" Pipe Extensions $822,000 
8L System Wide Locate and Utilize an Additional 

Water Source 
$3,000,000 
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CHAPTER 9 
 

FINANCIAL PROGRAM 

9.1 GENERAL DISCUSSION 
The Town of Concrete is a Municipality organized under the laws of the State of Washington.  
The Town operates the Concrete Water System as part of the Public Works Department.   
Budgets are adopted annually for Public Works operations, maintenance and capital 
improvements.  Rates and connection fees are adopted by ordinance and adjusted as needed.  The 
Town has two funds for the water system.  The Water Fund includes water income and 
expenditures.  Income is generally derived from retail and wholesale water rates. Expenses 
include operation and maintenance costs plus capital improvements.  The Water Reserve is a 
fund that can be used for emergencies and capital costs. The Water System has a less than 1,000 
connections and as a municipal utility, is not regulated by the Utilities and Transportation 
Commission (UTC). 

9.2 PAST FINANCIAL STATUS AND CURRENT REQUIREMENTS 
The Town maintains budgetary controls over the water system.  Rates and connection fees have 
been set and will continue to be set at levels required to finance operation, maintenance and 
capital improvements. Residential and some commercial connections are unmetered and are 
billed at a flat rate.  Metered connections have historically been set on a decreasing block rate 
structure.  A major source of income has been a wholesale customer, Advanced H20, LLC.  
Copies of the current rate ordinance and the wholesale water supply agreement are included in 
Appendix B. 
 
Table 9-1 is a summary of the financial history of the Water Fund for the past six years (2006-
2011).  This table does not include the Water Reserve Fund. 
 
Table 9-1:  Town of Concrete, Water System Financial History 

Source of Funds 2006 2007 2008 2009 2010 2011 
Rate Revenues 326,172 326,617 298,009 287,137 306,194 296,176 
Other Revenues 2,748 5,839 6,1959 4,345 33,739 5,743 
Total Revenues 328,919 332,456 304,204 291,482 339,933 301,919 
Beginning  
Cash & Investments 90,745 216,760 313,155 233,299 82,466 23,397 

Total Sources of Funds $419,664 $549,216 $617,359 $524,781 422,399 325,316 
Application of Funds 2006 2007 2008 2009 2010 2011 
Operation & Maintenance 160,169 199,222 206,515 209,323 233,469 210,496 
Capital Costs 42,653 36,839 182,350 23,7819 165,533 97,620 

Less: Other Funding 
(Grants/other revenue) 0 0 0 0 0 18,740 

Total Expenses $202,822 $236,061 $388,865 $447,142 399,002 289,376 
       
Balance /  
(Deficiency) of Funds $216,842 $313,155 $228,494 $77,639 23,397 35,940 
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As Table 9-1 depicts, the water costs, including capital improvements have been generally 
financed by water revenues. The Water Reserve Fund is used to fund portions of water system 
capital requirements when needed.  The source of the water cash reserve is business and 
occupation (B&O) tax and water connection fees.  The interest earned from this fund is 
reinvested into the fund.  The ending balance for the Water Reserve Fund for 2011 was 
$389,592. 
 
The Town is required to provide source metering [WAC 246-290-414(3) & (5)] and service 
meters [WAC 246-290-496(2) (c) and (d)].  The service meters must be installed by January 22, 
2017.  After service meters are installed and operational, a new rate structure must be 
implemented to replace the existing flat rate structure.  A recent water budget and rate analysis 
by the Rural Community Assistance Corporation (Appendix L) recommended that the Town 
replace its current rate structure for metered connections with an increasing block rate.  This is 
also a goal in the Town’s Water Use Efficiency Program (Appendix J).  Historically when a 
metered rate structure is adopted, water use declines, and rates must be adjusted to ensure that 
fixed costs are covered. 
 

9.3 IMPROVEMENT PROGRAM FINANCING 

9.3.1 Required Improvements 
 
Capital Improvements 1 and 2 from Table 3-7 are for installation of source and service meters.  
The source meters were to be installed by 2007, and the service meters are required to be 
installed by January 22, 2017.  The estimated cost for both source meters and service meters is 
$410,000, with installation assumed to occur over a 4 year period, from 2013 through 2016.  The 
potential sources of funds are: 
 

1. Rate increase.  This would amount to approximately $16.00 per month per service. 
2. Water Reserve Fund, possibly supplemented by a rate increase in order to avoid depleting 

the reserve account. 
3. Bureau of Reclamation Conservation Grant.  Applications are due in January of every 

calendar year. 
4. Drinking Water State Revolving Fund.  Meters can be funded as part of a larger program, 

but not on their own.  Applications are generally due March 1 of every year.  Loans are 
20 year low interest with some principal forgiveness available.  This is a traditional 
funding source for qualifying water systems. 

5. Public Works Trust Fund.  Applications are generally due in May of every year.  Loans 
are 20 year low interest, and grants may be available. 

6. USDA – Rural Development.  Loans and grants are available to qualifying municipalities 
under 10,000 population.  Loans are 40 year at market interest rates. 

7. Municipal Bonds.  Both Revenue and General Obligation Bonds are a source of funding, 
but tend to be an expensive source for small projects. 

8. Utility Local Improvement District.  ULIDs could be formed, and the cost of 
improvements assessed to all property owners over a 15 year period.  This can 
complicated and expensive and is not recommended without further analysis. 
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9.3.2 Other Capital Improvements 
 
The 6 year Capital Improvement Program shown in Table 3-7 has a total cost of nearly $2.3 
million dollars.  In addition to the metering projects discussed in the above section, Projects 3, 4, 
12 and 17 are considered as high priorities.  Projects 3, 4 and 12 replace the remaining wood 
stave pipes and other deteriorated pipes, and should be completed as soon as possible.  These 
projects are the Cupples Alley, Main Street, and Mill Avenue water main projects.  Project 17 
consists of a study for a second source.  Project 18 consists of replacement of the wood stave Fir 
reservoir, which is in poor condition. The Town is currently pursuing funding for completion of 
Projects 1, 2, 3, and 12.  Grants and low interest loans will be used, if available, to fund the Fir 
reservoir and other capital improvements shown in Table 3-7.  Some of the listed projects may 
also be constructed with developer funds.  Table 9-2 lists the projects proposed to be completed 
in the next 6 years along with proposed funding requirements. Funding sources for these 
designated projects are generally the same as listed in the above section.  The funding source 
shown in tables 9-2 and 9-3 is assumed to be a 20 year low interest loan from the Public Works 
Trust Fund or the Drinking Water State Revolving Fund.  Rural Development (RD) funding 
could also be utilized.  The 40 year repayment period from a RD loan would result in lower 
annual principal payments but higher interest payments. 
 
Table 9-2:  Summary of Proposed Water Capital Improvement Projects & Funding Sources 

 
 
 
 

CIP No. Projects 2012 2013 2014 2015 2016 2017 
1 Source Meters   $85,000    
2 Service Meters  $25,000 $100,000 $100,000 $100,000  
3 Cupples Alley & 

Main St. Mains    $160,000   
12 Mill Ave. Mains    $270,000   
17 Source Study   $50,000    

 Misc. Cap. Imp. $50,000 $50,000 $50,000 $50,000 $50,000 $50,000 
 Total Capital Outlay $50,000 $75,000 $285,000 $580,000 $150,000 $50,000 

        
 Funding 2012 2013 2014 2015 2016 2017 

 Loan or Bond  $25,000 $185,000 $530,000 $100,000  
 Local Funds $50,000 $50,000 $100,000 $50,000 $50,000 $50,000 
 Total Funding $50,000 $75,000 $285,000 $580,000 $150,000 $50,000 
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9.4 FUTURE FINANCIAL PLANNING 
 
Historical financial data, shown in Table 9-1, and revenue requirements for capital improvements 
shown in Table 9-2 were utilized to prepare the 6 year budget, shown in Table 9-3. 
 

9.4.1 Available Revenue Sources 
 
The principal source of funding for the water department is from sale of water, which is made up 
of two main categories, Retail and Wholesale.  Retail sales include all individual residential, 
commercial and institutional water within the Town’s service area.  Commercial and institutional 
water sales are only partially metered, and residential use is unmetered.  All unmetered sales are 
billed on a flat rate basis.  The revenue projections assume the following: 
 
1.  Retail water sales will have an annual 2% inflation increase over the next 6 years.  The flat 
rate for unmetered services will need to be maintained until service meters are installed.  A rate 
study will be required to insure that the switch from a flat rate to a metered rate will continue to 
produce the required revenue. 
   
2.  Revenue from growth was not included in the projections.  Actual growth has been very slow 
over the past several years and cannot be counted on in the near future. 
 
3.  Revenue from connection charges and B&O contributions was not included in the Water 
Reserve Fund.     
 
4.  Wholesale water sales will continue through 2017, with rate escalation similar to the ones in 
the current contract.  Wholesale water sales are a major source of water income.  The Town has a 
long standing contract for water with Advanced H2O, a water bottling company.  The current 
contract expires in November of 2014, and is expected to be renewed at that time.  The 
agreement has a price escalation clause in which rates increase every two years.  It is also 
assumed that the volume of wholesale water sold will remain stable.  As can be seen in Table 9-
3, wholesale water sale is the major source of income for the water department.  Sales depend 
upon the high quality of water from the Grassmere Spring.  Water from an alternate source, or 
changes to the water system that affect water quality could result in loss of wholesale income, 
and require substantial rate increases to the retail customers to make up the difference.   
 
5.  Operation and maintenance grew at approximately 8% per year from 2006 through 2010 and 
then leveled off in 2011.  It is assumed that O&M will continue to increase at 8% per year, due to 
increased regulatory demands, and the addition of meters to the system. 
 
6.  Capital improvements in Table 9-3 are taken from Table 9-2.  A separate item for 
miscellaneous capital improvements was added to account for minor improvements that must be 
done from time to time. 
 
7.  The source of funds for the capital improvements is assumed to be a DWSRF or PWTF loan 
in the amount of $840,000.  Debt service is computed at 1% over 20 years.  The actual terms of 
the loan will vary depending upon phasing, drawdown and other factors.  
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The fund balance for 2012 includes the remaining balance from 2011, (Table 9-1).  Table 9-3 
shows that debt service for the selected capital improvements from Table 9-2 can be covered 
within the 6 year budget period with only inflationary rate increases.  However the Water Fund 
balance decreases rapidly and rates may need to be increased in 2015, or contributions made 
from the B&O tax fund, in order to cover debt service in future years.   
 
The loan for capital improvements shown in Table 9-3 covers only the most pressing needs, 
meters and replacement of wood and asbestos pipe. Additional funding should be pursued for the 
remainder of the 6 year capital improvement projects, and specifically replacement of the Fir 
Reservoir. 
 
Table 9-3:  6 Year Water Fund Budget 

Year 2012 2013 2014 2015 2016 2017 
Source of Funds       Retail Rate Revenues $126,252 $128,777 $131,353 $133,980 $136,659 $139,392 
Wholesale Revenues $199,611 $199,611 $214,455 $214,455 $229,183 $229,183 
Other Revenues $6,030 $6,332 $6,648 $6,980 $7,330 $7,696 
Grant/Loan Income  $25,000 $185,000 $530,000 $100,000  Total Revenues $331,893 $359,720 $537,456 $885,415 $473,172 $376,271 

       Expenses       
Operation & Maintenance $227,336 $245,523 $265,165 $286,378 $309,288 $334,031 
Capital Costs  $25,000 $185,000 $530,000 $100,000  Loan Interest/Principal    $46,000 $46,000 $46,000 
Misc. Capital Improvements $50,000 $50,000 $100,000 $50,000 $50,000 $50,000 
Total Expenses $277,336 $320,523 $550,165 $912,378 $505,288 $430,031 
       Income less Expenses $54,557 $39,197 $(12,709) $(26,963) $(32,116) $(53,760) 
Water Fund Balance $90,498 $129,695 $116,986 $90,023 $57,907 $4,147 

 

9.4.2 Reserves 
 
Financial Viability of the water system requires reserves for operations and emergency 
replacement of the most vulnerable component of the system.  Operating cash reserves are 
normally 45 days of operating expense, or 1/8 of the annual O&M budget.  Emergency reserves 
are normally the cost of replacing or repairing the most vulnerable facility.  Replacement or 
repair of the water source and transmission line from the source has been determined by the 
Town to be the most vulnerable facility, at a cost of approximately $100,000. 
 
The Water Reserve Fund is unallocated, but should not be allowed to drop below the minimum 
of 1/8 of the O&M budget plus $100,000, adjusted for inflation.  An estimate of the minimum 
fund balance is shown in Table 9-4. 
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Table 9-4:  6 Year Water Reserve Fund Budget 

Year 2012 2013 2014 2015 2016 2017 
Operational Cash Reserve $28,417 $30,690 $33,146 $35,797 $38,661 $41,754 
Emergency Reserve $100,000 $102,000 $104,040 $106,121 $108,243 $110,408 
Total Reserve Requirement $128,417 $132,690 $137,186 $141,918 $146,904 $152,162 

 

9.4.3 Financial Viability Test 
 
The financial viability test consists of four related financial tests.  The first three deal with the 
adequacy of the O&M Budget, Cash Reserves and Operating Reserves.   
 

O&M Budget 
 
The revenue generated must meet the expenses.  Table 9-3 shows that Income less Expenses 
is a positive number until the 3rd year, when expenses begin to exceed revenue.  The budget 
figures should be updated annually, and used to plan improvements and rate adjustments. 
 
Reserves, Operating Cash and Emergency 
Table 9-4 shows the minimum reserves to be maintained in reserve funds.  At the end of 
2011 the Water Reserve Fund had a balance of $389,592, which is in excess of the estimated 
requirement of $128,417 for 2012 as shown in Table 9-4.  The Water Reserve Fund is not 
allocated.  Consideration should be creating two funds, an Operating Cash Fund and an 
Emergency Fund.  A Bond Reserve or Loan Reserve Fund may be required if loans or bonds 
are utilized for financing capital improvements. 
 
Median Household Income Index Analysis 
The Department of Health guidelines for financial viability recommend that water rates not 
exceed 1.5% of Median Household Income.  The MHI for Concrete in 2009 was $29,102.  
1.5% x $29,102 = $436.53. 
 
Residential water flat monthly rate inside the Town is $25.80 per month = $309.60 per year.  
Outside the Town is $36.20 per month = $434.40 per year.  The residential water rates do not 
exceed 1.5% of the Median Household Income.  It should be noted that the Town has a large 
debt for a recently constructed sewage treatment plant, and combined water/sewer bills 
average approximately $100 per month. 
 

9.4.4 Rate Structure Analysis 
 
The current rate structure for unmetered residential and commercial customers is a flat rate, and 
the few existing metered commercial and institutional services are charged on a decreasing block 
rate.  This type of rate structure does not promote or encourage conservation.  WAC 290-100 
requires an evaluation in the Water System Plan of a rate structure that encourages conservation.  
The Water Use Efficiency Guidebook recommends an increasing block rate structure that 
charges a higher amount per unit of water as use increases.  The Water Use Efficiency Program 
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adopted by the Town (included in Appendix J) states that the Town will adopt a uniform rate 
billing structure after meters are installed, and will utilize an inclining block rate.  This will 
require a rate study to determine an equitable base or fixed rate and a commodity rate for the 
actual amount of water used.  It is important to establish the metered rates high enough to 
maintain the required revenue to pay for required improvements. 
 
In September of 2011, the Rural Community Assistance Corporation performed a fiscal analysis 
of the water department, including a discussion of restructuring water rates.  A report was 
generated and is included in Appendix L.  The report concluded that the Town is in a financial 
position to make investments in the water system.  It further recommended that the Town 
restructure its current rate schedule to an increasing block rate and a reduction of tiers.  The 
Town has a number of commercial meters installed, and could institute an increasing block rate 
for existing metered customers. 
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