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1.0 INTRODUCTION 

1.1 Background 

In 2015, the Drinking Water State Revolving Fund (DWSRF) awarded the City of Othello several 

grants to study the feasibility of consolidating small water systems into Othello’s water system. The 

goal of these consolidation feasibility studies is to provide the City of Othello and each small water 

system owner a basis for considering integration of the small water system into the City of Othello’s 

water system. The analysis and alternatives for each system will vary depending on the specific 

locations, conditions, and situations within the small system and its potential impact on the City of 

Othello’s water supply and infrastructure. The need for subsequent financial or technical 

investigations may become evident as a result of the consolidation studies.  

1.2 Scope 

The project scope of work includes of the following: 

 Inventory of the small water system existing facilities (supply, treatment, storage, 

distribution, water rights)  

 Assessment of the condition of the small water system existing facilities  

 Estimate existing small water system demands 

o ADD: Average Day Demand 

o MDD:  Maximum Day Demand 

o PHD:  Peak Hour Demand  

 Develop criteria for small water system supply, treatment (disinfection or other water 

quality), storage, distribution system, and water rights  

 Estimate capacity of small water system existing facilities and identify deficiencies  

 Estimate ongoing operation and maintenance cost of small system if not consolidated  

 Identify small water system components that do not meet Othello’s standards and estimate 

cost of bringing the small water system facilities up to Othello standards.  

 Identify likely system consolidation options  

 Identify infrastructure needed to physically connect the small water system(s) to Othello’s 

water system and estimate construction costs  

 Estimate impacts to Othello’s water system facilities and long term water supply; estimate 

need for and feasibility of additional water supply facilities.  

 Compare ongoing operation and maintenance costs of unconsolidated system to the cost of 

consolidation  

 Comment on possible barriers to consolidation that become evident during the evaluation  

 Identify next steps if Othello and the small water system desires to pursue consolidation  

DWSRF awarded Othello grants to evaluate the feasibility of consolidating with the following small 

water systems (see Figure 1): 

 Adams County Water District No.1 WSDOH System ID No.22525   

 Basin View Water Association  WSDOH System ID No.04530   

 Bird Dog Family LTD Partnership II WSDOH System ID No.52172    
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 Highland Estates Water System WSDOH System ID No.32736   

 Meadow Lane Water Association WSDOH System ID No.53190   

 Othello Manor Water System  WSDOH System ID No.64845   

 Rainier Tracts Water Association WSDOH System ID No.70910   

 Summerset West Water Association WSDOH System ID No.85080   

1.3 Contact Information 

The contact information for the Adams County Water District #1 (ACWD#1) is as follows (per the 

“Adams County Water District #1 Water System Plan”, dated June 2015 by Columbia Water 

Services, hereinafter referred to as ACWD#1 WSP): 

Primary Contact (system manager) 

Diana Longoria 

Adams County Water District #1 

124 S. Broadway 

Othello, WA 99344 

 

Cell: 509-750-5849 

 

Operator 

Reed Carlson 

   WDM-1 Cert. 012442 

   CCS, Cert. 012442 

2278 W. Hatton Road 

Othello, WA 99344 

 

Cell: 509-331-4299 

Owner Contact 

Adams County Water District #1 

124 S. Broadway 

Othello, WA 99344 

 

Office: 509-488-3529 
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2.0 EXISTING SYSTEM 

2.1 System Information 

Adams County Water District #1 (ACWD#1) is located on the south side of Cunningham Rd and east 

of the Meadow Lane Water Association, approximately ¼ mile west of the City of Othello city 

limits, in Adams County in the northwest quarter corner of Section 4, Township 15 N, Range 29 E. 

(see Figure 2). 

2.2 Service Area 

The current ACWD#1 service area is shown on Figure 2. This area includes all areas currently 

receiving water service. The future service area is not shown. 

2.3 Inventory of Facilities 

The ACWD#1 water system is shown on Figure 2. The water system is a closed system which is 

supplied by the City of Othello distribution system and consists of a pressure reducing valve, meter, 

distribution pipe, fire hydrants, and service meters.  

The DOH Water Facilities Inventory (WFI) form lists the ACWD#1 system as a Group A 

Community system serving a residential, food service and church community. The ACWD#1 WSP 

estimates the water system serving a population of 1,100 people. Ownership is noted as “Special 

District”. 

Supply 

Supply is provided via one permanent intertie (64850R) with the City of Othello. All supply comes 

from the City of Othello water system. Supply is delivered via a 12-inch transmission main from the 

City distribution system to the ACWD#1 system on Cunningham Rd., just east of Danielle Rd. The 

intertie consists of an underground vault with a mag-meter, 8-inch pressure reducing valve with 2-

inch bypass (with pressure reducing valve), isolation valves and pressure gauges.  

Based on the City’s hydraulic model the system has the theoretical ability to deliver ~ 6,400 gpm to 

the intertie. The WSDOH WSDM recommends a maximum velocity of 8 fps under PHD with higher 

fps allowable during fire flow events. The 12-inch transmission main can flow ~2,800 gpm at 8 fps 

with the 8-inch piping in the intertie vault passing, 1,250 gpm at ~8 fps and 2,800 gpm at 18 fps. The 

8-inch mag-meter has a normal operating range of 2-20 fps. 

Based on limiting the velocities in the 8-inch pipe through the valve vault the maximum supply 

capacity used for evaluation in this report will be 2,800 gpm (18 fps in 8-inch intertie piping, 8 fps in 

12-inch transmission main). 

Storage 

ACWD#1 does not own, operate or maintain storage reservoirs. Storage is provided via the three City 

of Othello storage reservoirs.  
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Distribution System 

Per the ACWD#1 WSP customers are served by a single pressure zone. Service connections range in 

elevation from 955 to 975 feet above mean sea level (MSL). A pressure reducing valve at the point of 

connection to the City of Othello controls the pressure to the ACWD#1 water system. The minimum 

peak hour operating pressures throughout the water system range from 40-50 psi. 

The District’s distribution system includes pipes ranging in size from 6-inches to 12-inches in 

diameter. Different pipe material including ductile iron, galvanized steel, steel, and PVC make up the 

distribution system.  

Irrigation 

Per the ACWD#1 WSP the District receives irrigation water from the Columbia Basin Irrigation 

Project (CBIP) and has a separate irrigation system that provides irrigation water to Edson Tracts 

lots. The lots within Eagle Estates, Kameron Estates Division 1 and Division 2 are not served 

irrigation water from CBIP; all irrigation use within these additional subdivisions is supplied by the 

District Potable water system. 

Fire Flow 

The ACWD#1 system currently does contain fire hydrants and will be evaluated for fire flow.  

 

Summary of Existing System 

The following table summarizes the major components of the ACWD#1. 

Table 2-1 Summary of Adams County Water District #1 System Components (1) 

System Component Description 

Supply Intertie 

Supply source: City of Othello water system 

Source meter: Yes 

Source control: Valve (upstream) 

Transmission main: 12” dia. 

Date constructed: 1983 

Approx. intertie elev.: 971’ 

Capacity:  2,800 gpm (2) 

PRV: Yes (8” full flow diameter) 

Discharge pressure: Approx. 60 psi (downstream of PRV, observed) 

Enclosure: Underground precast concrete vault 

Location: 2151 W Cunningham Rd, Othello, WA 99344, USA 

Storage Reservoir 
Storage source: City of Othello water system 

Construction type: Standpipe reservoir (welded steel) 

Distribution 
System 

6 ” 7,600’     

8 “ 10,700’     

12 “ 4,700’     

Total 23,000 LF     

Main materials Ductile iron, galvanized steel, steel, PVC 

Service 
Pressure 

Approx. 40 - 50 psi (as reported in the ACWD#1 WSP) 

(1) From ACWD#1 WSP unless otherwise noted 
(2) From Section 2.3 “Supply” 
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2.4 Assessment of the Condition of the Existing Facilities 

A site visit to observe the District’s facilities was conducted on February 2, 2016.  

The following includes information from the ACWD#1 WSP as well as observations from the site 

visit regarding the condition of the existing facilities. 

Supply 

The source for ACWD#1 is the intertie with the City of Othello water system. The intertie is operated 

and maintained by the City. The underground vault was visually inspected during the February 2, 

2016 site visit and appears to be in good shape and well maintained. 

Storage 

ACWD#1 does not own or operate any water storage facilities. Operation Storage (OS), Equalization 

Storage (ES), Standby Storage (SS), Fire Suppression Storage (FSS), and Dead Storage (DS), are all 

provided by the City of Othello. 

Distribution 

The condition of the distributions system could not be observed during the site visit. 

The original distribution system (Taylor Rd and areas east) was constructed in the early 80’s and 

includes pipes ranging in size from 6-inches to 12-inches in diameter. The pipe materials were 

reported in the ACWD#1 WSP as consisting of ductile iron, galvanized steel, steel, and PVC. 

The distribution system was expanded to the south and west as developments were added. The 

distribution system in these areas were constructed starting in the late 90’s and were constructed to 

current City of Othello standards and are all 8-inch PVC. At the time these developments were 

constructed they were owned, operated and maintained by the City of Othello. Ownership was 

transferred to the ACWD#1 in 2011who currently own, operate and maintain the water system 

serving these developments. 

Current consumption meter data for ACWD#1 indicates that there is significant leakage within the 

distribution system (in excess of 20%). This leakage is largely believed to be isolated to the older 

section of the distribution system (Taylor Rd. and areas east). 

The water supply agreement (see Appendix B) requires the district to limit water system losses to 

5%. 

2.5 Water Use, System Demands and Water Rights 

2.5.1 Population/Connections 

Existing  

The current service area is shown on Figure 2. Per the ACWD#1 WSP the ACWD#1 service area 

consists of the original 80 acre service area and the expanded service area which was added to the 

ACWD#1 service area in 2011. The expanded service area includes the Kameron Estates Divisions 1 

& 2, the Eagle Estates, PJ Taggares Park and church. 
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Per the ACWD#1 WSP the District currently serves 338 active connections which are represented 

below. 

Connection Class Connections 

Single-Family  266 

Multi-Family 42 

Migrant Housing 27 

Commercial 0 

Recreational 1 

Institutional 1 

Total: 338 

 

Per the ACWD#1 WSP the current population count is represented below: 

 Existing Population:  1,100 

Projected  

Per the ACWD#1 WSP the projected connections are represented below: 

 Projected Connections:  438 

Per the ACWD#1 WSP the projected 20-year growth is evaluated using an expected population 

growth of 1.3% per year. Projected future population is as follows: 

 Projected Population:  1,424  

2.5.2 Water Use 

Per the ACWD#1 WSP the City of Othello supply to ACWD#1 is metered with a 10-inch meter and 

at that location a 10-inch pressure reducing valve is installed for back flow prevention (site visit 

observation noted these as 8-inch). The source meter and pressure regulating valve are owned and 

maintained by the City of Othello water system staff. Meter readings from the source meter are 

recorded monthly by both, the City of Othello and ACWD#1 for the water supplied by the City. All 

of ACWD#1 authorized user connections are metered; and ACWD#1 water usage data is obtained 

from consumption meters readings from each connection; there are no un-metered water service 

connections.  

Source meter data was provided for in the ACWD#1 WSP for 2010 - 2014. Water use is shown on 

the following tables. Water use represents all connections provided for at the intertie. The District 

receives irrigation water from ECBID and provides irrigation water to Kameron Estates Districts 1 & 

2 and Eagle Estates. Water use for years 2012 – 2014 is shown in the following table. 
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Table 2-2: Water Use Summary (1) 

    

Description 

Year 

2012 2013 2014 

(gal.) (gpd) (gal.) (gpd) (gal.) (gpd) 

Annual Total  51,235,100 140,000 43,488,900 119,000 45,836,400 126,000 

Maximum Month  5,523,200 182,000 5,452,900 179,000 5,809,700 191,000 

Average Month  4,269,600 140,000 3,624,100 119,000 3,819,700 126,000 

Minimum Month 2,797,000 92,000 2,636,000 87,000 2,461,700 81,000 

(1) Source meter data provided in the appendix to the ACWD#1 WSP 

Table 2-3: Annual Water Distribution Leakage (DSL) (1) 

Description 

Year 

2012 2013 2014 

Source Meter Total 51,235,100 43,488,900 45,836,400 

Service Meters Total 38,832,500 34,657,900 36,041,200 

Difference 12,402,600 8,831,000 9,795,200 

DSL % 24% 20% 21% 

(1) From the ACWD#1 WSP 

2.5.3 ERUs 

An ERU is a unit of measure used to equate non-residential or multi-family residential water usage to a 

specific number of single-family residences.   

This study will use ERU’s to equate the District water use to the City of Othello water use. 

Table 2-4: ERUs 

Description 
Year 

2012 2013 2014 

Total annual water use (source meter) (1) 51,235,100 43,488,900 45,836,400 

Current Connections (ERUs) 338 338 338 

ACWD#1 gpd/ERU 415 353 372 

City of Othello gpd/ERU value (2) 453 453 453 

Total System ERUs (3) 310 263 277 

Ratio of ACWD#1 ERU to Othello ERU 0.92 0.78 0.82 

(1) Annual water use, see Table 2-2 
(2) Based on current water use data from 2013, 2014 and 2015 
(3) Average daily water use (total annual divided by 365) divided by 453 gpd/ERU 

2.5.4 System Demands 

Current 

Water system demands were estimated based off the water use data and Othello based ERUs and is 

as follows: 
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Table 2-5: Current Water System Demands 
         ADD MDD (1) PHD (2) 

Description ERUs gpd/ERU (gpd) (gpm) gpd/ERU (gpd) (gpm) (gpm) 

2012 310 453 140,400 98 772 239,300 166 384 

2013 263 453 119,100 83 870 228,700 159 379 

2014 277 453 125,500 87 879 243,600 169 399 

(1) MDD = MMAD(1.3); MMAD from Table 2-2 
(2) PHD = (MDD/1440)(CN+F)+18, where C = 1.8, N = ERUs and F = 125; WSDOH WSDM Equation 5-1 

Future 

Per Section 2.5.1 the ACWD#1 WSP projected 100 additional future connections in the 20-year 

planning period. Future water use is estimated in the following table. 

Table 2-6: Future Water System Demands 
      ADD MDD (2) PHD (3) Annual (4) 

ERUs (1) gpd/ERU (gpd) (gpm) gpd/ERU (gpd) (gpm) (gpm) (gal.) 

394 453 178,500 124 879 346,500 241 527 65,153,000 

(1) Per the ACWD#1 WSP the estimated future growth is 100 additional connections. Based on the average 0.84 ratio of Othello 
ERUs to ACWD#1 ERUs from Table 2-4, 84 ERUs were added to the peak 2012 ERU count of 310 

(2) MDD = MMAD(1.3); based on peak MDD gpd/ERU from Table 2-5. 
(3) PHD = (MDD/1440)(CN+F)+18, where C = 1.8, N = ERUs and F = 125; WSDOH WSDM Equation 5-1 
(4) ADD x 365 days/year 

2.5.5 Water Rights 

ACWD#1 does not currently own any water rights. ACWD#1 purchases water from the City of 

Othello and the water use is covered via the City of Othello’s water rights.  

2.6 Evaluation Criteria 

Each water utility must establish system design standards appropriate to meet its customers’ needs 

and expectations. While a utility has some discretion in setting performance and design criteria, all 

criteria must meet the minimum standards set by the Washington State Department of Health (DOH) 

for public water supplies.  

Washington Administrative Codes (WAC’s) pertaining to public water systems administered by 

DOH and the Washington State Department of Ecology (ECY) comprise the regulatory criteria 

applicable to this water system (WAC 246-290). 

The following standards will be used as the basis for facilities evaluation and design. 

 Washington State DOH Water System Design Manual (WSDM) 

 Industry practice 

 Engineering judgement 

The Sections following define the system design standards used for this evaluation. 
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2.6.1 Supply 

The WSDM states supply must be able to meet the water system’s maximum day demand (MDD). 

This is based on the assumption the system has equalizing storage to meet peak hour demands 

(PHD). The WSDM recommends supply is able to replenish depleted fire suppression storage (FSS) 

within 72 hours while supplying MDD. 

The ACWD#1 operates a “closed” system meaning the system is closed to the atmosphere (no 

internal atmospheric storage) with one supply source consisting of an intertie connecting to the City 

of Othello distribution system which supplies the ACWD#1 distribution system.  

Since the ACWD#1 is a closed system and provides fire flow (FF) the criteria used to evaluate the 

ACWD#1 intertie supply will be based on the WSDOH WSDM criteria for “Closed System Booster 

Pump Station” and is as follows:  

Distribution Supply (intertie) 

 Supply PHD at no less than 30 psi to all service connections  

 Supply MDD plus the required FF at no less than 20 psi to all service connections 

2.6.2 Treatment 

Per the WSDM all sources used for water service must meet water quality standards set by EPA and 

the State (WAC 246-290-310) and must treat sources as required to meet water quality standards.  

2.6.3 Storage 

ACWD#1 does not operate any storage reservoirs. Operational Storage (OS), Equalization Storage 

(ES), Standby Storage (SS), Fire Suppression Storage (FSS) are provided by the City of Othello. 

2.6.4 Fire Flow 

Per the ACWD#1 WSP fire flow is 500 gpm for 30 minutes. The City of Othello requires 1,000 gpm 

for 2 hours for residential areas. This report will evaluate supply and distribution capacity under both 

fire flow criteria. Storage is not evaluated as ACWD#1 does not operate storage reservoirs. 

Fire Suppression Supply (intertie) 

 Supply MDD and fire flow at no less than 20 psi to all points along the distribution line at 

ground level with FSS and ES depleted 

2.6.5 Distribution System 

Per the WSDM the distribution system shall maintain a minimum 30 psi during PHD and 20 psi 

during MDD and FF conditions with a maximum 8 fps in the system pipes. 
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2.6.6 Water Rights 

ACWD#1 does not currently own any water rights. ACWD#1 purchases water from the City of 

Othello and the water use is covered via the City of Othello’s water rights.  

2.7 Evaluation/Deficiencies 

2.7.1 Supply 

Criteria 

 Supply PHD at no less than 30 psi to all service connections  

 Supply MDD plus the required FF at no less than 20 psi to all service connections 

Required Capacity 

 Current (Table 2-5) 

PHD  = 399 gpm  

MDD  =  169 gpm  

FF  = 500 gpm / 1,000 gpm 

 Future (Table 2-6) 

PHD  = 527 gpm 

MDD  = 241 gpm  

FF  = 500 gpm / 1,000 gpm 

Current Capacity 

 Current capacity = 2,800 gpm (Table 2-1, see also Section 2.3 “Supply”) 

Evaluation 

The intertie supply capacity of 2,800 gpm is adequate to meet the current highest flow rate 

criteria of 1,169 gpm. 

The intertie supply capacity of 2,800 gpm is adequate to meet the estimated future highest 

flow rate criteria of 1,241 gpm. 

Deficiencies 

None. 
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2.7.2 Treatment 

Criteria 

Per the WSDM all sources used for water service must meet water quality standards set by EPA or 

the state (WAC 246-290-310) and must treat sources as required to meet water quality standards.  

Evaluation 

The District does not treat the water supplied by the City of Othello. The City chlorinates all of its 

sources except for well No.2. The City targets a chlorine residual of 0.5 ppm in most parts of the 

distribution system with a minimum allowable residual of 0.1 ppm. ACWD#1 continues to test the 

water within the District as per the DOH requirements including a sampling plan to confirm that the 

residual chlorine levels are above the required minimums. Water quality exceedances are shown on 

the following table. 

Table 2-7: Water Quality Test Results – Water System Exceedances (1) 

ANALYTE SOURCE(2) 
COLLECT 

DATE 
RESULT 

QUANTITY UNITS SRL MCL 

Fluoride 01 8/12/2014 2.77 mg/l 0.2000 2.000(3) 

Fluoride 01 10/9/2012 2.39 mg/l 0.2000 2.000(3) 

Fluoride 01 10/20/2011 2.35 mg/l 0.2000 2.000(3) 

Total Coliform Distribution 11/2/2015 Present A/P Present Present 

Total Coliform Distribution 10/9/2009 Present A/P Present Present 

Total Coliform Distribution 10/6/2009 Present A/P Present Present  

Total Coliform Distribution 9/4/2008 Present A/P Present Present 

(1) Test results provided between 8/2014 
(2)  “01“ indicates the intertie, “Distribution” indicates the ACWD#1 distribution system 
(3) Fluoride concentration of 2.0 mg/L is the secondary MCL standard 

EPA also has a non-enforceable secondary standard for fluoride of 2.0 mg/L, which is recommended 

to protect children against the tooth discoloration and/or pitting. Although water systems are not 

required to comply with secondary standards, for fluoride, EPA does require that systems notify 

customers if the average water levels exceed the secondary standard. 

Deficiencies 

Based on a review of the available data it appears that the system has ongoing issues with fluoride 

and total coliform hits. It is logical to assume the coliform presence is related to the high leakage 

rates in the distribution system (potable water inside the mains being exposed to the exterior 

underground elements at leakage points) and correcting the distribution system leakage would likely 

reduce the presence of coliform in the system. 

ACWD#1 is currently under no WSDOH active water quality compliance actions and operating with 

a “green” permit status. 
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2.7.3 Storage 

Evaluation  

ACWD#1 does not operate storage reservoirs. Storage is provided by the City of Othello. Per the 

2011 City of Othello Water System Plan the City is currently meets all WSDOH WSDM required 

storage capacities. 

Deficiencies (FSS) 

None. 

2.7.4 Distribution System 

Criteria 

 Supply PHD at no less than 30 psi to all service connections  

 Supply MDD plus the required FF at no less than 20 psi to all service connections 

Required Capacity 

 Current (Table 2-5) 

PHD  = 399 gpm  

MDD  =  169 gpm  

FF  = 500 gpm / 1,000 gpm 

 Future (Table 2-6) 

PHD  = 527 gpm 

MDD  = 241 gpm  

FF  = 500 gpm / 1,000 gpm 

Current Capacity 

The existing ACWD#1 distribution system is comprised of 6-inch, 8-inch and 12-inch ductile iron, 

galvanized steel, steel, and PVC mains. 

Evaluation 

Based on observations during the site visit and the information provided by ACWD#1 a hydraulic 

model of the distribution system was created in Bentley WaterCAD V8i (see Figure 3).  

The calculated current and future MDD and PHD was split equally between the existing connections 

and distributed regionally at nodes placed along the distribution pipes.  

Nodes were analyzed to determine system pressure under static and PHD demand conditions (both 

current and future) under the observed pressure condition of 60 psi on the downstream side of the 

PRV. 

Nodes were analyzed to determine system pressure and available FF under MDD conditions (both 

current and future) under the observed pressure condition of 60 psi on the downstream side of the 

PRV. 
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Based on the hydraulic model results the distribution system has the capacity to deliver current and 

future calculated PHD flows while maintaining 30 psi throughout the system. 

Based on the hydraulic model results the distribution system has the capacity to deliver current and 

future calculated MDD flows with 1,000 gpm available FF at all nodes while maintaining 20 psi 

throughout the system. 

Deficiencies 

Though the hydraulic model results indicate the distribution system has the hydraulic capacity to 

deliver the required PHD, MDD/FF flows while maintaining the required system pressures the 

distribution system is deficient in the following areas: 

 Distribution system leakage (DSL) exceeds the maximum 10% DSL as mandated by WAC 

246-290-820 

 

 Distribution system leakage exceeds the maximum 5% DSL as required by the water supply 

agreement with the City of Othello (Appendix B) 

 

 The leakage is believed to be primarily from the older section of the distribution system 

(Taylor Rd. and areas east) 

 

 The ACWD#1 WSP notes that leak detection and fixing of found leaks occurred in 2012 and 

that additional leaks were found and fixed after 2012. This appears to have had a very 

limited effect on DSL dropping from 24.2% in 2012 to 21.4% in 2014. 

 

 Many distribution system mains in the older section (Taylor Rd. and areas east) are 6-inch in 

diameter which is less than the City of Othello required minimum 8-inch diameter mains 

2.7.5 Water Rights 

ACWD#1 does not currently own any water rights. The water supplied by the City of Othello to the 

District is supplied under water rights owned by the City of Othello. Per the 2011 City of Othello 

WSP the city currently operates within its water rights limitations. 

2.7.6 Summary of Deficiencies 

The following summarizes the deficiencies found: 

  

System Component  Deficiency 

Supply:  None 

Treatment:  Fluoride exceeds secondary MCL standard 

Recurring coliform presence 
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Storage:  None 

Distribution:  DSL exceeds 10% WSDOH maximum 

DSL exceeds City of Othello water service 

agreement maximum of 5% 

Water Rights:  None 

2.8 System Finances 

Current Water Rates are reported as follows: 

 Basic Fee:  $40.40/mo. (2015) 

 Commodity Charge: $1.50 per 100 cu. ft. (over allowed 932 cu. ft.) 

The ACWD#1 6-year operating budget is reproduced below from the ACWD#1 WSP. 

Table 2-8 Six-year Operating Budget 

Description 
Current 

2015 2016 2017 2018 2019 2020 

NUMBER OF CONNECTIONS        338        342        347        351        356        361 

       

INCOME AND REVENUE       

Water Rates $166,320 $171,010 $175,831 $180,789 $185,886 $191,127 

Fees and Service $    5,000 $    5,000 $    5,000 $    5,000 $    5,000 $    5,000 

Other Revenue (Excess use charges billed 2012) $  34,000 $  34,510 $  35,028 $  35,553 $  36,086 $  36,628 

Total Income and Revenue $205,320 $210,520 $215,859 $221,342 $226,973 $232,755 

       

OPERATING EXPENSES AND PAYMENTS       

Salaries & other benefits (O&M) $  20,400 $  20,808 $  21,224 $  21,649 $  22,082 $  22,523 

Power & other utilities $  95,880 $  97,798 $  99,754 $101,749 $103,784 $105,859 

Chemical treatment - - - - - - 

Monitoring $       516 $       832 $       849  $      866 $       883 $     $901 

Materials, supplies & parts $  20,958 $  21,377 $  21,805 $  22,241 $  22,686 $  23,602 

Transportation expenses - - - - - - 

Miscellaneous expenses & office rent $    8,160 $    8,323 $    8,490 $    8,659 $    8,833 $    9,009 

Salaries & other benefits (General/admin) $  45,900 $  46,818 $  47,754 $  48,709 $  49,684 $  50,677 

Office supplies & postage $    3,060 $    3,121 $    3,184 $    3,247 $    3,312 $    3,378 

Insurance – vehicles, liability, workers’ comp $    3,570 $    3,641 $    3,714 $    3,789 $    3,864 $    3,942 

Legal & accounting $       918  $      936 $       955 $       974 $       994 $    1,014 

Engineering & professional services $    5,100 $    5,202 $    5,306 $    5,412 $    5,520  $   5,631 

Fees $       918 $       936 $       955 $       974 $       994 $    1,014 

Miscellaneous expenses (General/admin) $       510 $       520 $       531 $       541 $       552 $       563 

Depreciation expense (If applicable) - - - - - - 

Total operating expenses and payments $206,190 $210,314 $214,520 $218,810 $223,187 $227,650 
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Description 
Current 

2015 2016 2017 2018 2019 2020 

CAPITAL IMPROVEMENT PROGRAM 
EXPENDITURE 

      

New CIP facilities, meters and projects $       900 $    1,977 $    2,003 $    2,029 $    2,055 $    2,082 

Renewal & replacement facilities - - - - - - 

Safe drinking water act facilities $       150 $       150 $       150 $       150 $       150 $       150 

Non-facility costs (e.g., conservation program) $       100 $       100 $       100 $       100 $       100 $       100 

       

CAPITAL SOURCES       

Loan/bonds funds - - - - - - 

Grants - - - - - - 

Special charges (New connection charges) $    2,400 $    5,273 $    5,341 $    5,411 $    5,481 $    5,552 

Withdrawal from existing reserves - - - - - - 

Net CIP $   -1,250 $   -3,045 $   -3,088 $   -3,132 $   -3,176 $   -3,220 

       

OPERATING CASH RESERVE       

Minimum balance $  25,774 $  26,289 $  26,815 $  27,351 $  27,898 $  28,456 

Annual installment - - - - - - 

Running balance $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 

       

Emergency reserve       

Minimum balance (Cost of most valuable facility) $    9,500 $    9,500 $    9,500 $    9,500 $    9,500 $    9,500 

Annual installment $    2,000 $    2,000 $    2,000 $    2,000 $    2,000 $    2,000 

Running balance (May be alternative financing) $  17,000 $  19,000 $  21,000 $  23,000 $  25,000 $  27,000 

       

Replacement reserve (optional)       

Target balance (System replacement cost) - - - - - - 

Annual installment - - - - - - 

Running balance - - - - - - 

       

Total revenue required $206,940 $209,268 $213,432 $217,679 $222,011 $226,430 

Budget surplus $   -1,620 $    1,251 $    2,427 $    3,663  $   4,962 $    6,325 

1.5% annual median household income $       609 $       609 $       609 $       609 $       609 $       609 

Projected annual residential bill $       593 $       600 $       608 $       616 $       624 $       632 

 

Based on the projected 6-year operating budget the estimated average monthly residential water rate 

is shown on the following table.  

Table 2-9 Projected Six-year Operating Budget – Estimated Average Monthly Residential 
Water Rate 

Description 
Current 

2015 
2016 2017 2018 2019 2020 

Projected annual residential bill $593  $600  $608  $616  $624  $632  

Projected average monthly residential bill $49  $50  $51  $51  $52  $53  
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3.0 CONSOLIDATION  

3.1 Improvements required to meet City Standards 

The following sections evaluate the Districts components using the City of Othello “Public Works 

Design Standards”, dated November 2014.    

3.1.1 Supply 

Supply is provided to ACWD#1 at the Cunningham Road intertie. The intertie is owned and operated 

by the City of Othello. No improvements to the intertie are anticipated.  

3.1.2 Distribution 

As discussed in Section 2.7.4 the ACWD#1 distribution system is hydraulically adequate to deliver 

the required system demands. It was also noted the distribution system has a high DSL percentage of 

over 20% which exceeds the WSDOH requirements of 10% and is in violation of the water service 

agreement with the City of Othello which stipulates a maximum 5% DSL rate. In addition, the City 

of Othello requires all distribution system pipes to be a minimum 8-inch diameter. 

Based on the above and the assumption the DSL is isolated to the older section of the distribution 

system (Taylor Rd. and areas east) the following improvements are proposed to improve the system 

to be in compliance with the City of Othello “Public Works Design Standards”, dated November 

2014 and the maximum 5% DSL rate: 

 Replace the existing 6-inch mains with 8-inch diameter mains 

 Replace the existing 8-inch main on Danielle Rd from Taylor Rd to Cunningham Rd with a 

new 8-inch diameter main 

 Replace the existing 12-inch water main on Cunningham Rd. and Taylor Rd. with a new 8-

inch diameter main (8-inch main is adequate to deliver the required system demands and fire 

flows, the City may desire to keep the 12-inch main capacity in which case it is assumed the 

City will pay the difference if the systems are consolidated) 

 Replace the existing ¾-inch diameter galvanized iron service pipes with new 1-inch diameter 

K copper pipe and install new service meters and meter boxes 

 Install a sampling station 

 Install new fire hydrants at the spacing required per City standards 

3.1.3 Storage 

Storage is provided to ACWD#1 by the City of Othello. No improvements to the City’s storage are 

required. 
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3.1.4 Estimated Cost of Improvements to meet City of Othello’s Water 
System Standards 

The cost to improve the District water system to meet current City standards is estimated on the 

following table. Costs are estimated assuming public works bidding and state prevailing wage rate 

are required. 

The table below contains a unit length cost breakdown for distribution system costs used in 

estimating ACWD#1 improvements. 

Table 3-1 Estimated Improvements Unit Cost – Water Mains, Services and Surface 
Restoration 

Diameter 

Estimated Cost per LF 

Main & 
Install 

Valves, Fittings, 
Restraints 

Fire 
Hydrants 

Service Connections 
Surface 

Replacement 

T-Main Dist. Main T-Main Dist. Main T-Main 
Dist. 
Main 

(in.) (1) (2) (3) (4) (5) (6) (7) (8) 

8 $28  $7  $13  $9  $2  $36  $2  $10  

10 $32  $8  $15  $9  $2  $36  $2  $10  

12 $35  $10  $19  $9  $2  $36  $2  $10  

14 $38  $15  $28  $9  $2  $36  $2  $10  

16 $42  $20  $38  $9  $2  $36  $2  $10  

(1) Based on recent bid tabulations and pipe material costs – assumes PVC C900/905 mains  
(2) Based on review of recent bid tabulations and one connection detail every 400 ft. 
(3) Based on review of recent bid tabulations and one connection detail every 750 ft. 
(4) Assume one hydrant every 500 ft. 
(5) Assume one service every 1000 ft  
(6) Assume one service every 50 ft 
(7) Assume 6’ wide restoration, 1 HMA patch for water/road crossing every 1,500 ft, cover crop hydroseed over remainder of ditch  
(8) Assume 6’ wide restoration, 1 HMA patch for water/road crossing every 100 ft, cover crop hydroseed over remainder of ditch 

Table 3-2 Estimated Improvements Unit Cost – Highway, Railroad and Canal Crossings 

RAILROAD CROSSINGS / HIGHWAY CROSSINGS IRRIGATION CANAL CROSSINGS 

Bore and Jack Horizontal Directional Drill 

Casing Carrier Pipe  Est. Cost Casing Carrier Pipe Est. Cost 

Dia. Material Dia. Material $/lf Dia. Material Dia. Material $/lf 

36" steel 14”/16" DI  $        900  36" HDPE 14”/16" PVC  $        700  

24" steel 10”/12" DI  $        600  24" HDPE 10”/12" PVC  $        500  

16" steel 8" DI  $        500  16" HDPE 8" PVC  $        350  

 

The cost to improve the ACWD#1 water system to meet current City standards is estimated on the 

following table. Costs are estimated assuming public works bidding and state prevailing wage rate 

are required. 
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Table 3-3 Estimated Improvements Cost  

Description Est. Quantity Units Unit Price Amount 

Main (8-inch PVC) 16,600 LF $28  $465,000  

Valves, fittings, restraints 16,600 LF $13  $208,000  

Fire hydrants 16,600 LF $9  $149,000  

Service connections 16,600 LF $36  $598,000  

Surface Restoration 16,600 LF $10  $166,000  

Sampling Station 2 EA $2,000  $4,000  

Subtotal $1,590,000  

Mobilization 10% $159,000  

Contingency 20% $318,000  

Estimated construction cost $2,067,000  

Environmental approvals allowance 
$36,000  

 (assuming must meet DWSRF loan requirements) 

Engineering 25% (design, construction management/inspection) $517,000  

ESTIMATED PROJECT COST $2,620,000  

 

3.2 Infrastructure Required to Physically Connect to the City 
of Othello Water System 

ACWD#1 is currently physically connected to the City of Othello water system so additional 

infrastructure is not needed. 

3.3 Estimated Impact to City System 

The impact of consolidating the ACWD#1 into the City of Othello water system is evaluated below 

by system component including supply, distribution, storage and water rights. The evaluation will be 

based on the current City of Othello water system demands as shown on the following table. 

Table 3-4 Current City of Othello Water System Demands (includes ACWD#1 demands) 

 
Year 

 
 

ERUs (1) 

ADD MDD PHD Annual Annual 

(gpm) (gpm) (gpm) (MG) (acre/ft) 

2013  3,340 4,570 7,410 1,757 5,390  

2014  3,420 5,070 8,250 1,796 5,510  

2015  3,100 4,460 7,250 1,628 5,000  

Average 10,490 3,300 4,700 (2) 7,600 (3) 1,700 5,300  

(1) Calculated based on ADD using 453 gpd/ERU 
(2) Resulting ADD:MDD peaking factor 1.43 
(3) Resulting MDD:PHD peaking factor 1.62 

Current ACWD#1 are included in the above table as ACWD#1 is currently served by the City of 

Othello water system. Future ACWD#1 system demands are estimated in Table 2-6. The demands 

estimated in Table 2-6 assume the system remains as is and includes the current DSL rate of 21%. If  

ACWD#1 consolidates with the City of Othello water system it is assumed the improvements from 
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Section 3.1 would be implemented which would likely result in a substantial reduction in DSL. 

Based on this assumption the future ACWD#1 system demands estimated in Table 2-6 would no 

longer be valid. Therefore future ACWD#1 system demands are revised in the following tables 

assuming DSL is reduced to 5%. 

Table 3-5 Revised ACWD#1 Water Use based on 5% DSL 

Current Annual Metered 
Water Use (1) DSL (2) 

Total Estimated Annual 
Water Use 

Estimated 
Current ADD 

(MG) (MG) (MG) (gpd) 

36.0 1.8 37.8 103,680 

(1) From Table 2-4 
(2) Assume DSL reduced to 5% 

Table 3-6 Revised ACWD#1 Current and Future System Demands 

   ERUs 

(2) 

ADD (1) MDD (4) PHD (5) Annual (6) 

Description gpd/ERU (gpd) (gpm) gpd/ERU (gpd) (gpm) (gpm) (MG) (ac-ft/yr) 

Current 229 453 103,680 72 896 205,200 143 350 37.8 116.1 

Future (3) 313 453 141,700 98 896 280,500 195 446 51.7 158.7 

Net 
Increase (7) 

36 453 16,300 11 896 32,200 22 85 6.0 18.3 

(1) From Table 3-5 
(2) Calculated using current ADD from Table 3-5 divided by 453 gpd/ERU 
(3) Per the ACWD#1 WSP the estimated future growth is 100 additional connections. Based on the 0.84 ratio of Othello ERUs to 

ACWD#1 ERUs from Table 2-4 84 ERUs were added. 
(4) MDD = MMAD(1.3) from Table 2-6 
(5) PHD = (MDD/1440)(CN+F)+18, where C = (varies), N = ERUs and F = (varies); WSDOH WSDM Equation 5-1 
(6) ADD x 365 days/year 
(7) Net increase in water use over 2014 water use in Table 2-5 
 

The effect of consolidating ACWD#1 into the City of Othello water system will be evaluated based 

on the estimated net increase over 2014 ACWD#1 demands. 

3.3.1 Supply 

Criteria 

The WSDOH WSDM provides the following criteria for public water supply: 

 Supply must meet MDD 

 Supply should meet MDD and replenish Fire Suppression Storage within 72 hours while 

supplying MDD 

Current Capacity 

The City’s water is supplied via eight groundwater wells. The current supply capacity of the City’s 

wells is shown on the following table. 
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Table 3-7 Current City Supply 

 
Well No. 

 
DOH ID No. 

Current Capacity 
(gpm) 

2 01                             -    

3 02                         800  

4 06                         430  

5 07                         900  

6 05                      2,500  

7 08                         630  

8 09                         395  

9 10                      1,500  

Total Supply Capacity                      7,155  

 

Evaluation 

The impact of net increase for ACWD#1 on the City of Othello water supply is evaluated in the 

following table. 

Table 3-8 Supply Capacity Evaluation 

    MDD 
Replenish 

FSS (1) 
Total 

Current Supply 
Capacity (2) 

Excess / 
(Deficiency) 

Descripion Scenario (gpm) (gpm) (gpm) (gpm) (gpm) 

City of Othello Current (1) 4,700         

ACWD#1  Net increase (2) 22         

Total   4,722 347 5,069 7,155 2,086 

(1) From Table 3-4 
(2) From Table 3-6 

Conclusion 

The City has adequate supply capacity to serve ACWD#1 with no improvements required.  

See Appendix D for discussion related to long-term effects on City supply. 

3.3.2 Distribution 

ACWD#1 is currently connected to the City of Othello water system. 

Criteria 

Per the WSDM the distribution system shall maintain a minimum 30 psi during PHD and 20 psi 

during FF/MDD. 

Hydraulic Analysis Model 

The distribution system was analyzed using a hydraulic model of the City of Othello water system 

created in Bentley WaterCAD V8i. The model was based on the hydraulic model used in the 2011 
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City of Othello Water System Plan. The hydraulic model was updated based on information provided 

by the City regarding water mains which have been either added or replaced after 2011.  

Water system demands were updated using water use data provided by the City for the years 2013, 

2014 and 2015. 

Water reservoir levels used for the various demand scenarios were taken from the 2011 City of 

Othello Water System Plan. 

Evaluation 

The hydraulic model of the City of Othello’s water system was run using ACWD#1 system demands. 

No deficiencies within the existing City of Othello water system were found. 

The hydraulic model was then run with the ACWD#1 system demands and the demands estimated 

for the future UGA area. No deficiencies within the existing City of Othello water system were 

found. 

Conclusion 

The City has adequate distribution system capacity to serve ACWD#1 and the future UGA with no 

improvements required. 

3.3.3 Storage 

Criteria 

The WSDOH WSDM provides the following criteria for public water storage:  

Operational Storage (OS): Storage volume devoted to supplying the water system 
when sources of supply are in the “off” status (volume 
between pump “on” and pump “off”) 

Equalizing Storage (ES): Storage volume required to meet peak system demands 
which exceed source capacity (min. system pressure 30 psi) 

 ES = (PHD-Qs)(150 min.) 

Where: 

 PHD = peak hour demand in gpm 

 Qs = sum of all source capacities in gpm 

Standby Storage (SB): Storage volume to provide system reliability in cases where 
sources fail or during periods of unusually high demands 
(min. system pressure 20 psi) (Equation 9-3) 

 SB = (2 days)[(ADD)(ERUs) – tM (QS-QL)] 

Where: 

 ADD = gpd/ERU 

 tM = 1,440 minutes 

 QS = Sum of all source capacity  in gpm 
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 QL = Largest source capacity in gpm 

Alternatively, the WSDM recommends the standby storage 
volume be no less than 200 gal/ERU 

Fire Suppression Storage (FSS): Storage volume required to provide the maximum fire flow 
rate and duration (min. system pressure 20 psi) 

 FSS = (FF)(duration) 

Where: 

 FF = 6,250 gpm (largest fire flow demand) 

 Duration = 4 hours (longest fire flow duration) 

Dead Storage (DS): Storage volume below the minimum required system 
pressure (unusable storage) 

Current Capacity 

The City of Othello has three reservoirs with a total nominal storage capacity of approximately 

6,000,000 gallons. The useable volume available to the system varies from 1.3 MG to 2.8 MG 

depending on the residual system pressure for the storage component being analyzed, i.e. 20 psi for 

FF and SB; 30 psi for ES. The remaining volume is referred to as “dead storage”. 

Evaluation 

Operational Storage 

Extending service to ACWD#1 will not change the pump setting or OS volume. 

Equalizing Storage 

 

 PHD Qs (1) Duration ES 
Description Scenario (gpm) (gpm) (min.) (gal.) 

Othello Current (2) 7,600 7,155 150         66,750  

ACWD#1 Net Increase (3)      85 7,155 150                  -    

Combined  7,685 7,155 150         79,500  
(1) From Table 3-7 
(2) From Table 3-4 
(3) From Table 3-6 

Standby Storage 

 

 
Duration ADD 

  
QS 

(3) QL 
(3) 

SB 
(Eq.9-3) 

SB 
(200 gpd/ERU) 

Description Scenario (days) (gpd/ERU) ERUs tM (gpm) (gpm) (gal.) (gal.) 

Othello 
 
Current (1) 2 453 10,490 1440 7155 2500 <0 

                
2,098,000  

ACWD#1 

 
Net 
Increase (2) 2 453 36 1440 7155 2500 <0 

                        
7,200  

Combined 
 

2 453 10,517 1440 7155 2500 <0 
               

2,105,200 
(1) From Table 3-4 
(2) From Table 3-6 
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(3) Table 3-7 

Fire Suppression Storage 

 
Largest FF Demand Longest FF Duration FF Volume 

Description (gpm) (hrs) (gal.) 

Othello 6,250 4 1,500,000 

ACWD#1 1,000 2 120,000 

 

Dead Storage 

All service elevations in ACWD#1 are at or below existing City of Othello service elevations so 

extending City of Othello water service to ACWD#1 will not increase dead storage. 

Storage Comparison 

The City of Othello storage volumes with and without ACWD#1 is shown in the following table: 

Table 3-9 Storage Comparison 

 

CITY OF OTHELLO 
(current) 

OTHELLO/ACWD#1 
(Net Increase) 

 
Elevation Volume  Elevation Volume  

Description (amsl) (gal.) (amsl) (gal.) 

Overflow (1) 1209.0 
 

1209.0 
 OS 

 
     239,825  

 

     239,825  

Bottom of OS  (1) 1205.0 
 

1205.0 
 

ES 
 

        65,950  
 

           79,500  

Bottom of ES  (2) 1203.9 
 

1203.8 
 

SB 
 

  2,098,000  
 

  2,105,200  

Bottom of SB (3) 1168.9 
 

1168.7 
 

FSS 
 

  1,500,000  
 

  1,500,000  

Bottom of FSS (4) 1178.9 
 

1178.8 
 

Base Elevation 1119.6 
 

1119.6 
 

(4) From 2011 Water System Plan 
(5) Minimum elevation required to maintain 30 psi service pressure = 1195 
(6) Minimum elevation required to maintain 20 psi service pressure = 1167 
(7) Minimum elevation required to maintain 20 psi service pressure = 1170 
(8) SB and FSS are nested per 2011 Water System Plan 

Conclusion 

The City has adequate storage capacity to serve ACWD#1 with no improvements required. 

3.3.4 Water Rights 

Criteria 

The criteria used to evaluate the adequacy of the City’s water rights are as follows: 

Maximum instantaneous flow 
(based on total source capacity) 

< Maximum instantaneous withdrawal (Qi) 
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Maximum annual water use 
(based on current water use data) 

< Maximum annual withdrawal (Qa) 

Current Water Right 

The City’s water rights were consolidated into a unified water allocation. This unified allocation is as 

follows: 

 Qi = 9,550 gpm 

 Qa =  7,100 acre-ft/yr 

Evaluation 

The impact on the City’s water rights of consolidating the ACWD#1 into the City of Othello water 

system is evaluated in the following table. 

Table 3-10 Water Rights Evaluation 

 
Qi Qa 

 
Capacity of all sources Annual water use 

Description (gpm) (acre-ft/yr) 

City of Othello (current) 7,155  5,300 (1)  

ACWD#1 (net increase) 0  18.3 (2)  

Total 7,155  5,318.3 

Water Right 9,550  7,100.0  

Excess/(deficiency) 2,395  1,781.7  

(1) From Table 3-4 
(2) From Table 3-6 

Conclusion 

The City of Othello has adequate water rights to provide service to ACWD#1. Based on the 

assumption Section 3.1 improvements would be required as part of the consolidation, consolidation 

would lessen the impact of the ACWD#1 system on the City’s water rights due to lower DSL. 

3.3.5 Summary of Impacts of Consolidation on City Water System 

The following table summarizes the impacts to the City of Othello’s water system components: 

Table 3-11 Summary of Impacts to City of Othello Water System Components 

Component 
Deficiencies 

Identified 
Impacts to City System 

(required improvements) 

Supply none none 

Distribution none none 

Storage none none 

Water Rights none none 
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3.4 Comparison of Costs – Unconsolidated vs Consolidated 

3.4.1 Unconsolidated System 

The deficiencies summarized in Section 2.7.6 included distribution system and treatment 

(fluoride/recurring coliform). 

TREATMENT 

The treatment related deficiencies include fluoride and recurring coliform. The fluoride is an 

ongoing issue with the City supply which the City is currently addressing. The recurring 

presence of coliform is likely related to the high DSL as leaks create points of contact 

between the potable water inside the pipes and the soil surrounding the pipes. 

DISTRIBUTION 

The ACWD#1 WSP does not recommend distribution system capital improvements beyond 

ongoing leak detection and repairs. Based on the very limited results from the 2012 leak 

testing/repairs this approach appears to be inadequate to address the high DSL. The DSL 

exceeds the WSDOH maximum of 10% and ACWD#1 is in violation of the 5% maximum 

DSL required in the water service agreement with the City of Othello. 

It appears that unless WSDOH or the City of Othello requires ACWD#1 decide to enforce 

the limits on DSL ACWD#1 will continue to take minimal steps to address the leakage.  

Based on the discussion regarding the distribution system deficiencies the estimated cost for 

continuing to operate and maintain the existing system will include both a “no 

improvements/improvements” estimate. 

FUNDING 

The estimates assume the project will be funding using public agency funding. Available funding 

sources include: 

DWSRF: Drinking Water State Revolving Fund 

This funding source provides funds for drinking water infrastructure projects aimed at 

increasing public health protection. This funding source prioritizes water quality projects 

which primarily focus on eliminating water quality issues such as microbial, primary 

inorganic chemical, other primary chemical and secondary chemical contaminations before 

infrastructure replacement or other distributions improvements projects.  

In general, DWSRF provides funding at 1% interest for 20 year term. 

CDBG-GP: Community Development Block Grant 

This funding source funds drinking water projects which principally benefit low- to 

moderate-income people. This is a highly competitive funding source with a maximum grant 

amount of $750,000.  

This funding source is grant and repayment is not required. 
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USDA-RD: United States Department of Agriculture Rural Development 

This is a Federal funding source which will fund rural water utility projects. This is an easy 

source to qualify for but has a difficult and lengthy application/award and funding process. 

Interest rates for this source vary with market rates with terms up to 40 years but the term 

should not exceed the expected life of the improvements. 

The ongoing operation and maintenance costs and debt service on capital improvements costs are 

estimated in the following table. 

Table 3-12 Estimated Operation and Maintenance Cost 

Description No Improvements 
Improvements per 

Section 3.1 

Annual O&M (1) $209,266  $209,266  

Estimated annual debt service on capital improvements (2) $0  $201,415  

Total Estimated Annual System Cost $209,266  $410,681  

Current Connections (3) 342 342 

Total Estimated Annual O&M Cost per Connection $612  $1,201  

Total Estimated Monthly O&M Cost per Connection $51  $100  

(1) Table 2-8 "2016 Total Revenue Required" 
(2) Assume USDA-RD funding at 4.5% for 20 years on estimated project cost from Table 3-3 
(3) From Table 2-8 for 2016 

3.4.2 Consolidated System 

The capital cost and estimated annual debt service for the improvements needed to extend City of 

Othello water service to serve ACWD#1 is estimated in the following table. 

Table 3-13 Estimated Improvements Cost and Annual Debt Service 

Description Amount 

Estimated Cost to Improve ACWD#1 (1) $2,620,000  

Estimated Cost to extend service to ACWD#1 $0  

Total Estimated Capital Cost $2,620,000  

Annual Debt Service (2) Amount 

DWSRF Loan 
$145,000  

(1% interest for 20 yrs) (3) 

DWSRF Loan w/50% Loan Forgiveness (4) 
$62,000  

(1% interest for 24 yrs) (4) 

(1) From Table 3-3 
(2) Assume consolidation funded by City via. City application to WSDOH for DWSRF construction loan funds 
(3) Assumes a not economically disadvantaged system with project completed within 24 months of contract execution. 
(4) DWSRF will provide 50% principal forgiveness for eligible consolidation projects. Eligibility will be determined by WSDOH and 

DWSRF. 



City of Othello 
Consolidation Feasibility Study 
Adams County Water District #1 3. Consolidated 

1720802-CFS-Report_ACWD1 27 Varela & Associates 

3.4.3 Comparison of Costs 

The estimated cost to remain a separate water system is compared with the estimated cost to 

consolidate with the City of Othello on the following table. 

Table 3-14 Comparison of Costs 

  
ACWD#1 remain separate system 

  
ACWD#1 to Consolidate with the 

City of Othello 

Description 
No 

Improvements 
Improvements 
per Section 3.1   DWSRF Loan 

DWSRF Loan 
(w/50% Loan 

forgiveness) (3) 

Annual O&M (1) $209,266 $209,266   $0 $0 

Estimated Debt Service on 
Improvements (1) / (2) 

$0 $201,000   $145,000 $62,000 

Estimated Annual Cost $209,266 $410,266   $145,000 $62,000 

Connections (2016) (1) 342 342   342 342 

Est. Cost Per Connection/month $51 $100   $35 $15 

City of Othello base water rate (4) 
(inside city/outside city) 

$0 $0 
  

$34 / $51 $34 / $51 

Total Estimated cost per 
connection/month (5) 

$51 $100 
  

$69 / $86 $49 / $66 

(1) From Table 3-12 
(2) From Table 3-13 
(3) DWSRF will provide 50% principal forgiveness for eligible consolidation projects. Eligibility will be determined by WSDOH and 

DWSRF. 
(4) Does not include water use overage charges 
(5) It is assumed the City would add the debt service as a surcharge to the base charge and not spread the debt service amongst 

the existing City customers 

Important notes 

Regarding the total estimated cost per connection per month it is important to note the following: 

 All estimated improvements costs are based on current regional costs for PUBLIC WORKS 

construction which require competitive bidding, prevailing wage rates, more restrictive 

environmental investigations and requirements, MBE/DBE requirements and generally 

higher overhead and administrative cost than comparable privately funding construction. 

 

 The cost table above does not include intangible benefits from consolidation which include 

increased fire flow capacity (1,000 gpm/2 hrs vs 500 gpm/30 min) as well as significant 

reduction in system leakage, increase in system reliability (less leaks/less repairs/lower risk 

of contamination)  

 

 Estimated costs are based on conceptual improvements with many potential variables and is 

intended to establish a “ball park” estimate of costs only 

 

 ACWD#1 will need to replace the older section of the distribution system sooner or later; 

o sooner if WSDOH or the City of Othello begin to enforce the DSL maximums 
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o later at some point simply due to age and surpassing its useful service life (already 

30+ years old) 

 

 If ACWD#1 remains an independent system ACWD#1 will need to fund improvements on its 

own and would not be eligible for the 50% DWSRF loan forgiveness associated with system 

consolidation 

 

 It is unknown how the City of Othello will apply the debt service charges for the capital 

improvements, options include: 

o Add debt service as surcharge to inside/outside rates (as shown in Table 3-14) 

o Only add the debt service amount above the outside rate surcharge (resulting in an 

estimated $49 - $69 per month depending on eligibility for DWSRF 50% loan 

forgiveness) 

 

 It is unknown if consolidating these systems will be eligible for DWSRF 50% loan 

forgiveness 

3.5 Barriers to Consolidation 

Potential barriers to consolidation are identified as follows: 

 Cost to improve existing system to City standards 

 Financing of improvements (alternative funding sources or City sponsored DWSRF 

application) 

 Eligibility of system consolidation for DWSRF 50% loan forgiveness 

 The mindset of the ACWD#1 customers towards consolidation (and/or annexation) of the 

systems is unknown 

 Likely the ACWD#1 management would look unfavorably on consolidation as their jobs 

(management, staff, billing, maintenance) would be redundant to City staff and would likely 

be terminated 

 Coordination between the City and ACWD#1 for funding and construction of the 

improvements 
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4.0 NEXT STEPS/SCHEDULE 

The project described in the feasibility study is not in the current Othello Water Department Water 

System Plan. For these projects to be eligible for DWSRF-funded construction the consolidation 

project(s) must be included by amendment into the existing WSP or included in the updated WSP 

which is scheduled to be completed in 2017. To be included by amendment the following tasks need 

to be completed along with the submission of a DWSRF construction funding application by the 

application deadline of September 30, 2016: 

 The capital improvement program and projected budget must be updated to include the 

construction projects to be pursued in 2017.  

 The systems contemplated for consolidation in 2017 must be included in the future service 

area.  

 The amendment is subject to State Environmental Policy Act; the City is the lead agency. 

 The amendment is also subject to the local government consistency requirement, with forms 

required from the City of Othello and Adams County Building and Planning. 

 Amendment requires a public information meeting with appropriate public notice. 

 The City must also make notice to adjacent water systems, in particular ones intended for 

consolidation. Their comments must be included in the WSP. (This would include the 

consent to be consolidated, which is required for the DWSRF application) 

 The City Council must adopt the amendment 

 WSDOH needs to review/approve the amendment prior to the submission of the application 

At this time there is inadequate time remaining by the September 30, 2016 DWSRF application 

deadline to amend the existing WSP, per above, to include the consolidation project(s) and get 

WSDOH approval. 

Therefore the following schedule reflects including system consolidation (if any) be included in the 

planned 2017 WSP update and submission of DWSRF application in the 2017 funding cycle. 
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The following steps and schedule are proposed: 

  
Submit draft report to WSDOH for review/approval:  July 22, 2016 

Submit final report to WSDOH/City of Othello for 

review/consideration: 
(revised per WSDOH comments) 

 August 31, 2016 

Submit to ACWD#1 for review/consideration:  August 31, 2016 

City/ ACWD#1  schedule meeting to discuss report 
 

 September 2016 

City  schedule meeting with representatives from all 8 systems 

to discuss reports 

 October, 2016 

Ongoing discussions/meetings between City and 8 systems to 

discuss report, negotiate consolidation options, etc. 

 November 2016 – 

February 2017 

Deadline for City / 8 Systems to decide which (if any) systems 

are to be included for consolidation in the WSP update  
 

 March 1, 2017 

City to complete WSP update (and all DWSRF funding 

application tasks/requirements noted above) 

 August 1, 2017 

City submit DWSRF grant/loan application:  September 30, 2017 

City/ ACWD#1 negotiate consolidation/water service 

agreement: 

 October 1, 2017 – 

December 31, 2017 

City negotiate grant/loan agreement with DWSRF:  January 1, 2018 – 

February 28, 2018 

City sign grant/loan agreement with DWSRF:  March 1, 2018 

City negotiate engineering agreement for design/construction 

management and inspection of improvements; environmental 

process and approval requirements: 

 March 1, 2018 – 

March 31, 2018 

City execute engineering agreement:  April 1, 2018 

Complete environmental approval process, design 

improvements 

 April 1, 2018 –  

June 30, 2018 

WSDOH design review/approval 

DWSRF environmental review/approval 

 July 1, 2018 –  

July 31, 2018 

Advertise for bids, bid period, award, process 

insurance/agreements, issue notice to proceed: 

 August 1, 2018 – 

September 15, 2018 

Construct improvements:  September 15, 2018 – 

October 15, 2018 

System(s) consolidation complete:  October 15, 2018 
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APPENDIX A 

WFI 

  



Quarter: 2

Updated: 08/26/2015

Printed: 7/5/2016

WFI Printed For: On-Demand

Submission Reason: Pop/Connect Update

RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822

WATER FACILITIES INVENTORY (WFI) FORM

ONE FORM PER SYSTEM

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

22525 X  ADAMS COUNTY WATER DIST #1  ADAMS A Comm

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS  8. OWNER NUMBER:  001686

DIANA LONGORIA [MANAGER]     ADAMS COUNTY WATER DIST #1

ADAMS COUNTY WATER DIST #1     DIANA LONGORIA MANAGER
124 S BROADWAY     124 S. BROADWAY

OTHELLO, WA 99344     OTHELLO, WA 99344

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

 ATTN  ATTN

 ADDRESS  ADDRESS

 CITY                   STATE                ZIP  CITY                   STATE              ZIP 

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

Primary Contact Daytime Phone: (509) 488-3529 Owner Daytime Phone: (509) 488-3529

Primary Contact Mobile/Cell Phone: (509) 750-5849 Owner Mobile/Cell Phone: (509) 750-5849

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

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

Fax:  (509) 488-3529 E-mail:  xxxxxxxxxxxxxxxxxxxx Fax:  (509) 488-3529 E-mail:  xxxxxxxxxxxxxxxxxxxx

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

Not applicable (Skip to #12)

Owned and Managed SMA NAME:  SMA Number: 

Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)

Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School

Day Care Licensed Residential Facility Temporary Farm Worker

Food Service/Food Permit Lodging Other (church, fire station, etc.):

1,000 or more person event for 2 or more days per year Recreational / RV Park ________________________________

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

Association County Investor Special District

City / Town Federal Private State 31,000

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

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

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
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WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

22525 X  ADAMS COUNTY WATER DIST #1  ADAMS A Comm

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 334 361

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 334

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

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

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 0

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 0

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

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

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 6 6 0

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 1 1 0

28.  TOTAL SERVICE CONNECTIONS 341 361

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 740

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

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

 B.  How many days per month are they present?

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

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

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

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

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

B.  How many days per month are they present?

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

* Requirement is exception from WAC 246-290                     1 1 1 1 1 1 1 1 1 1 1 1

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period)

 35.  Reason for Submitting WFI:

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

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

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change

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



 

 

 

 

 

 

APPENDIX B 

Agreement between the City of Othello and Adams County Water 

District No.1 for Water Supply   

































 

 

 

 

 

APPENDIX C 

City of Othello Hydraulic Model Information 

Conceptual Future UGA Service Extension, ERUs and 

Transmission Main Sizing 

  



I. Steps taken to set up the City of Othello demand distribution map: 

1. The City of Othello hydraulic model was created in Bentley WaterCAD V8i based on pipe 

sizes and lengths provided within the 2011 City of Othello Water System Plan and 

information provided by the City regarding water mains which have been either added or 

replaced after 2011. Elevations were based on Google Earth elevations at nodes. 

2. Demands were assigned to nodes based on the City of Othello parcel map. Unweighted 

values were used to assign a demand value of 1 for each parcel. 

3. The Parcel Count alternative was generated in WaterCad by inputting the demand 

distribution evaluated during step 3. 

4. The high water user spreadsheet was provided by the City and shows a high user ERU of 

6,562. 

5. Several of the provided high user ERUs were adjusted based on City input. The high user 

adjusted ERU count was determined to be 5,759 for the 15 customers listed on the high user 

list for 2015. 

6. High user ERUs were subtracted from the total ERU count for 2015 to produce the non-high 

user ERUs. Non-high user ERUs = total system ERUs (10,443) – high user ERUs (5,759) = 

4,684 

7. Adams County Water District #1 (ACWD1) demand was applied at the location of the meter 

vault node. 

8. Using known locations for local businesses, Google Earth and school district resources 

medium demands were assigned to the Parcel Count (w/ medium users) alternative. This 

involved assigning higher demand than the parcel count method assigned during Step 3.  

9. The model was run for the Parcel Count (w/ medium users) alternative which returned a total 

demand of 2,291. 

10. The ERUs (w/o high user) alternative was generated by scaling the Parcel Count (w/ medium 

users) alternative using the known non-high user ERUs for 2015 and the calculated demand 

from Step 10 which resulted in a factor of 2.04 (2.04 = 4684/2291) 

11. The ERUs (w/ high users) alternative was generated by applying point demands at individual 

nodes consistent with the high use spreadsheet to obtain the total 2015 ERU count of 10,443. 

12. The ADD alternative was generated by scaling the ERUs (w/ high users) alternative using the 

provided average ADD of 3,290 gpm for the City system. The scaling factor used was 0.32 = 

3290/10443. 

13. The MDD alternative was generated by scaling the ERUs (w/ high users) alternative using 

the provided average MDD of 4,700 gpm for the City system. The scaling factor used was 

0.45 = 4700/10443 

14. PHD was calculated using Equation 5-1 of the DOH WSDM and the peaking factor 

calculated from the meter readings provided by the City of Othello. The calculated PHD was 

7,640 gpm for the City system. 

15. The PHD alternative was generated by scaling the ERUs (w/ high users) alternative using the 

calculated PHD of 7,640 from Step 15. The scaling factor used was 0.73 = 7640/10443. 

16. Production values were input into each of the Demand alternatives (ADD, MDD, PHD) at 

each node associated with a City well. Values were based on the most current well 

production values provided by the City. 



17. Reservoir elevations were input into the model for the three existing standpipe reservoirs 

based on the 2011 City of Othello WSP Table 3-9 for values without McCain Foods online. 

Reservoirs serve one pressure zone. Reservoir elevation were input based upon the following 

conditions per the DOH WSDM: 

 ADD: Reservoir elevation are at the lower elevation of operation storage (OS). Initial 

elevation is 1,205 ft. 

 MDD: Reservoir elevation are at the lower elevation of fire suppression storage 

(FSS). Initial elevation is 1,174 ft. Because MDD was used to evaluate fire flow, the 

MDD Demand alternative does not include the highest producing well (Well 6). 

 PHD: Reservoir elevation are at the lower elevation of equalizing storage (ES). Initial 

elevation is 1,199 ft. 

18. The Othello WSP Fire Flow alternative was created by applying a universal fire flow 

distribution of 1,000 gpm throughout the system per the Othello WSP. Nodes were then 

targeted to apply concentrated fire flow per the WSP. 

II. Steps taken to size the City of Othello CFS distribution mains: 

1. Transmission mains were extended from the City of Othello distribution system in order to 

consolidate the CFS candidates with the City system. Consolidation of the CFS candidates 

are discussed in each of the City of Othello Consolidation Feasibility Studies. 

2. Available water system meter readings were analyzed for each CFS candidates to evaluate 

ERU, ADD, MDD and PHD demands. See City of Othello Consolidation Feasibility Studies 

for demands. 

3. Individual water system demands were applied at the extended transmission mains at the 

connection node. 

4. Distribution mains were sized to satisfy each demand scenario. See Exhibit X. 

 Pipe Material:  PVC 

 Hazen Williams C: 150 

III. Steps taken to size the City of Othello CFS UGA distribution mains: 

1. The Urban Growth Area (UGA) was provided by the City and is shown on Exhibit X 

 Total UGA area:  5,688 acres 

2. The total planned future ERU’s were provided by the City for the UGA: 

 Total planned future ERUs:  1,252 ERUs 

3. Transmission mains were extended from the CFS distribution (see above) mains within the 

City of Othello hydraulic model to serve the CFS UGA. Location of mains were  based on 

input from the City, the full City of Othello UGA, and locations of transmission mains 

proposed in the Consolidation Feasibility Studies (CFS). The proposed CFS UGA is shown 

on Exhibit X. 

 UGA area served by T-mains: 3,012 acres 

4. The planned future ERUs associated with the CFS UGA were calculated based on the total 

number of planned ERUs. 

 Planned future CFS ERUs: 663  

5. A total count of existing connections not associated with the CFS candidates was performed 

based on the most recent aerial maps. 



 Existing connections:  314 connections (non-CFS candidates) 

6. Based on the proposed distribution system the UGA was split into the 4 areas as shown on 

Exhibit X. The City indicated that 111 acres within Area 2 is proposed Commercial and will 

contain a new school facility 

 Area 1: ̀  584 acres (residential) 

 Area 2:  1,022 acres (residential and commercial) 

 Area 3:  874 acres (residential) 

 Area 4:  643 acres (residential) 

7. Existing CFS connections were combined with non-CFS connections. Existing Adams 

County Water District #1 (ACWD1) connections were not included in this total because 

ACWD1 demands were represented in the City of Othello Water System demands provided 

by the City. 

 Total existing connections: 671 

8. Total existing and planned ERUs were combined. Each connection was considered a City 

ERU. 

 Total planned ERUs:  1,334  

9. 50 ERUs were added to the total planned ERUs for the proposed school. 

 Total planned ERUs:  1,384 

10. The total planned ERUs (existing and future) were distributed within Areas 1 – 4 equally 

based on residential area. 

 Area 1:  259 ERUs 

 Area 2:  403 ERUs 

 Area 3:  387 ERUs 

 Area 4:  285 ERUs 

11. ADD was evaluated to be 453 gpd/ERU and is based on the most current City of Othello 

water demands. 

 CFS UGA ADD:  435 gpm 

12. MDD was evaluated based on the City of Othello’s observed peaking factor for MDD. 

 Peaking Factor:   1.43 (MDD) 

 CFS UGA MDD:  623 gpm 

13. PHD was evaluated for the CFS UGA based on the City of Othello’s observed peaking factor 

for PHD. 

 Peaking Factor:   1.62 (PHD) 

 CFS UGA PHD:  1,009 gpm 

14. FF was applied for residential and commercial fire flows. 

 Residential FF:   1,000 gpm 

 Commercial FF:  3,000 gpm (school) 

  



15. ADD, MDD, PHD and FF were evaluated based on the CFS UGA land area 

CFS UGA 

Residential 

Area 

Total 

Conn. ERUs 

ERUs 

adj ADD MDD PHD MDD+FF 

Area 1 584 259 259 259 84 121 196 1121 

Area 2 911 403 403 453 132 188 305 3188 

Area 3 874 387 387 387 126 181 293 1126 

Area 4 643 285 285 285 93 133 215 1215 

Total 3012 1334 1334 1384 435 623 1009  

 

16. Demands for each of the ADD, MDD and PHD scenarios were applied to the City of Othello 

UGA distribution model at the eastern most node within each of the 4 areas. 

17. Distribution mains were sized to satisfy each of the demand scenarios. See Exhibit X. 

 Pipe Material:  PVC 

 Hazen Williams C: 150 

IV. Steps taken in order to establish pressure zones in the UGA 

1. Once the City of Othello CFS UGA distribution mains were sized the “No Demand” scenario 

was run in the hydraulic model. High pressures associated with the elevation drop were 

observed to the south and west of the City. 

2. 80 psi was determined to be highest desirable pressure in the UGA during the “No Demand” 

scenario (Reservoir levels = 1,209 ft) 

3. The 80 psi elevation contour was found to be 1,024.2 ft. (1209 – [80*2.31]) 

4. PRVs were placed along Bench Rd and Hampton Rd at elevation = 1,024.2 ft and along State 

Route 26 at the intersection of the proposed 12-inch and 8-inch transmission mains (elevation 

= 1,005 ft). 

5. The three proposed PRVs and existing ACWD#1 PRV were set to have a discharge pressure 

of 40 psi. 

6. After the PRVs were input into the model, the “No Demand” scenario was run and pressures 

exceeding 80 psi were observed. 

7. The 80 psi elevation contour for the new pressure zone was found to be 981.8 ft. (1024.2 – 

[40*2.31]). Services below this elevation require service PRVs to keep service pressures 

from exceeding 80 psi. 

8. Demand scenarios were run to check that the addition of the PRVs in the hydraulic model did 

not affect supply. Main sizes were adjusted as necessary. 
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172-03 Summary and Recommendations  Helping You Manage Your Infrastructure 
  Through Planning, Funding, and Engineering 

 
 

TECHNICAL MEMO 
 
TO: City of Othello, WA 

FROM: Jesse Cowger, PE 

DATE: August 24, 2016 

RE: Water Supply Plan Summary 

ATTACH: Water Supply Planning Recommendations – Aspect Consulting – Dec 10, 2014 
Well Assessment – Aspect Consulting – Feb 12, 2016 
Groundwater Supply Improvements – Aspect Consulting – Jun 21, 2016 

 

Background 
The City of Othello relies on wells drilled into the lower Wanapum Basalt aquifer as its sole source 
of drinking water. Over time the groundwater level in the lower Wanapum Basalt has declined and 
resulted in progressively lower pumping rates from existing wells. The Washington State 
Department of Ecology (Ecology) has identified and documented the regional decline of aquifer 
levels through a series of reports regarding the Columbia Basin Groundwater Management Area 
(GWMA). Othello recognized the looming threat to its water supply posed by declining aquifer 
levels and sought assistance from Varela & Associates and Aspect Consulting. The City tasked 
Varela and Aspect with developing a Water Supply Plan to secure the City’s water supply for the 
future.  
 
Othello received a Pre-Construction Grant from the Washington State Drinking Water State 
Revolving Fund (DWSRF) to partially fund the Water Supply Plan. The City utilized a 
combination of local funds and the grant from DWSRF to fund the Water Supply Plan. 

Project Description and Scope 
In addition to declining aquifer levels, interference between City and private wells exacerbates 
declining pumping rates in City wells. The City’s Well 6 has fluoride (F) concentrations above the 
MCL and Well 7’s capacity has declined possibly due to biofouling. The City also relies heavily 
on well pumping capacity to meet peak demands due to a lack of equalizing storage volume in 
reservoirs. Due to these factors, this Water Supply Plan scope includes the following: 

 Systematic evaluation of existing wells 

 Options for addressing fluoride level above MCL in Well 6 

 Options for meeting present and future water demands 
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Systematic Evaluation of Existing Wells 
Refer to attached Aspect Consulting memo dated February 12, 2016 for the full detailed analysis 
of City wells. The following summarizes the findings and recommendations related to the existing 
condition of the City’s wells: 

 The City is doing a good job of managing the effects of seasonal drawdown and well 
interference by selectively pumping certain wells to maximize yield.  

 All City wells except Well 7 show stable well efficiency over time. Well 7 was constructed 
with a stainless steel screen (all other wells except Well 6 are completed primarily with 
open borehole in the water bearing zones. Rehabilitation of Well 7 might increase the 
existing pumping rate of 600 gpm to 900 gpm. 

 The City operates a telemetry system collecting and recording water level and flow data 
from each of the active wells. Much of the historical telemetry data was reportedly 
corrupted and lost. Maintaining reliable, accurate water level and flow data is critical to 
managing and optimizing the City’s pumping and limiting drawdown in the wells. We 
recommend that the City routinely archive telemetry data in a secure location to ensure 
data are available for future use. 

 Wells 2, 6, and 8 may be subject to cascading water when pumping causes water levels to 
draw down below the elevation of uncased water bearing zones. Cascading water may 
entrain air and negatively affect pump performance. We recommend that the pump 
performance curves be compared to actual pump yields at operating total head to assess 
whether cascading water and air entrainment could be affecting pump performance. 

 Water rights are not a constraint for the City in managing the well field. Withdrawals from 
recently constructed Well 9 are limited to 2,000 gpm, 3,000 ac-ft/year, as this well is only 
authorized under one City water right. We recommend that if and when future water 
changes are required that Well 9 be added to the right being changed. 

 There is record in the files reviewed that proofs of appropriation or requests to extend the 
development schedules for City water rights were filed with Ecology. If this is the case, we 
recommend completing proofs of appropriation for five of the City’s water rights that are 
ready for certification, while filing extensions to the development schedules for the 
remaining rights. 

Options for Addressing Fluoride in Well 6 
Well 6 has fluoride levels that generally exceed the MCL of 4.0 mg/L. The City attempted to 
modify the well in the past to decrease the fluoride concentration, but had little success. Due to the 
fluoride levels exceeding the MCL Othello currently designates Well 6 as an emergency well and 
only operates it if all other sources of supply cannot meet system demand. Well 6 is the City’s 
largest producing source at 2,500 gpm. The City sees the following Options for future utilization 
of Well 6: 
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Option 1: Continue to Utilize Well 6 as an Emergency Source (Do Nothing) 
The City can continue to utilize Well 6 on an emergency basis and rely on blending in the 
distribution system to dilute the fluoride level. The primary benefit of this alternative is no 
investment is required. This alternative has the disadvantage of lack of flexibility in when the City 
can utilize Well 6. It would also make it more likely the customers closest to Well 6 would 
consume water with fluoride levels that exceed the MCL. DOH may not allow the City to operate 
the well in the fashion indefinitely. 

Option 2: Dedicate Well 6 to Supplying Industrial Users 
More than half of the water pumped from Othello’s wells goes to industrial users. The largest of 
these industrial users is Simplot, which utilizes roughly 70% of total industrial water supplied by 
Othello. If a significant portion of Othello’s industrial users could utilize water from Well 6 
without affecting their industrial processes, then devoting Well 6 to industrial use would 
effectively reduce the demand on Othello’s other wells. The following considerations pertain to 
feasibility of implementing this option: 

 DOH may have water quality requirements for the water used in the industrial processes 
that would preclude use of water with fluoride concentrations above 4.0 mg/L. 

 Water produced from Well 6 has some aesthetic taste and odor issues that may make the 
water unappealing for some industrial customers. 

 Dedicate use of Well 6 would require construction of a dedicated distribution system for 
industrial supply and would require industrial users to internally separate their potable uses 
from their industrial uses. This carries with it an increased risk of cross connection between 
the two systems. 

 Well 6 does not currently have a VFD to allow modulation of pumping rate to match 
demand; however, the City has budgeted for purchase an installation of a VFD for Well 6. 

 If the VFD does not provide sufficient range of flow for industrial users, then a dedicated 
reservoir would also be needed. 

 Dedicating a single source to industrial use has potential for reliability issues if the single 
source breaks down. Installation of a one-way intertie with the City’s potable water 
distribution system could potentially mitigate reliability concerns. 

 
Additional discussions with the City’s industrial users are needed to determine whether barriers 
exist that preclude implementation of this option. The City will investigate this option further and 
potentially combine discussions with industrial users while investigating the feasibility of 
industrial wastewater treatment and reuse. 

Option 3: Construct Treatment System to Remove Fluoride from Well 6 Water 
A Treatment system could remove fluoride from the water produced by Well 6. The following 
types of treatment methods could likely remove fluoride from Well 6 raw water to levels below 
the MCL: 
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 Granular Activated Alumina 

 Reverse Osmosis (RO) 

 Electrodialysis and Electrodialysis Reversal 

 Bone Char 

 
Additional investigation of the raw water properties and constituents is needed to determine which 
of the preceding treatment methods would make the most sense for Well 6 if implemented. A 
treatment system would require additional operator expertise and certification and would also have 
ongoing chemical and membrane/media expenses (depending on the treatment method). 

Option 4: Blend Well 6 with other City Well(s) 
Well 6 has the highest fluoride concentration of all Othello’s wells. Most City wells have average 
fluoride concentrations around 2.0 mg/L; although some of the wells have occasional spikes up to 
3.0 mg/L. Several factors affect the feasibility of blending Well 6 with another City well: 

 Capacity: Well 6 is Othello’s largest producing source with a current pumping rate of 
approximately 2,000 gpm. To reliably achieve a blended water fluoride concentration 
below the MCL the City may need to reduce the pumping rate of Well 6 to allow sufficient 
dilution of fluoride. 

 Proximity of other wells to Well 6: 

 A dedicated main with no service connections is required to blend Well 6 with 
another well. The well closest to Well 6 is Well 2 which is approximately half a 
mile away. However, Well 2 has limited reliability; City Staff reports the well runs 
out of water after roughly 15 minutes of operation. The City has designated Well 2 
“Emergency Only”. 

 Due to Well 2’s lack of capacity (historic pumping rate of approximately 300 gpm) 
compared to Well 6 and its lack of reliability for extended pumping, blending with 
Well 2 appears unfeasible. 

 Most City wells (other than Well 2) are 1-2 miles away from Well 6 

 Reliability: in order to maintain blended fluoride concentration below the MCL operation 
of Well 6 becomes contingent upon the operability of the well(s) blended with it. If the 
blending well becomes inoperable due to mechanical failure, interference issues, capacity 
decline, or other issues then the City cannot operate Well 6 without supplying the system 
undiluted water with fluoride concentration likely exceeding the MCL. 

 Monitoring: fluoride concentrations in City wells vary throughout the year so DOH would 
likely require routine monitoring (possibly daily) to demonstrate blended fluoride 
concentration meets regulatory requirements. The frequency and corresponding expense 
associated with monitoring blended water quality may affect the feasibility of this Option. 
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The cost associated with blending Well 6 with other City wells would be considerable due to the 
high capacity of Well 6 and its proximity to other wells. Blending also has the disadvantage of 
reduce reliability because Well 6 becomes dependent on the operation of other wells to achieve 
the desired blended fluoride concentration below the MCL. 

Option 5: Use Well 6 as an Aquifer Storage and Recover (ASR) Injection Well 
Othello has begun investigating the feasibility of developing a supplemental source of supply to 
augment its groundwater sources. The supplemental supply would likely include treatment of 
surface water and may utilize ASR (refer to later section of this memo for details pertaining to the 
City’s plans for a future supplemental source of supply). If the City utilizes Well 6 as the injection 
well for ASR it may dilute the fluoride concentration in the vicinity of the well. If the City also 
continues to utilize Well 6 as a recovery well the fluoride concentration may drop below the MCL. 
 
Well 6 is located near the western edge of Othello’s system. Initial observations by the City’s 
hydrogeology consultant indicate a well more centrally located betwixt Othello’s other wells 
would be more ideal from an ASR standpoint. However, further analysis is needed to assess the 
options, combinations, advantages, and disadvantages associated with selecting the injection 
well(s) for an ASR system. 
 
Utilizing Well 6 for ASR may have operational complexities that affect the well’s availability for 
meeting system demand (e.g. when utilizing Well 6 as an injection well it cannot provide supply 
to the system). Some of the restrictions on availability could likely be overcome through 
operational coordination with the City’s other wells and the new supplemental source (surface 
water or industrial). Presumably the City would not inject water during periods of high demand 
when the City might need Well 6 to meet peak demands. 

Discussion of Options for Addressing Fluoride in Well 6 
The following table summarizes advantages and disadvantages associated with the options for 
addressing fluoride in Well 6: 
 

Option Advantages Disadvantages 
1) Do Nothing  Low cost  Well 6 remains emergency source 

 Customers closest to Well 6 likely exposed to 
higher levels of fluoride when Well 6 operates 

2) Dedicate Well 6 to 
Industrial Users 

 Potentially puts capacity of Well 6 to use for 
existing industrial customers 

 Would likely reduce fluoride levels consumed by 
non-industrial customers 

 Acceptability to regulators unknown 
 Would require dedicated distribution system and 

potentially storage facilities (significant cost to 
implement) 

3) Treatment System to 
Remove Fluoride 

 Reliable way to reduce fluoride from water 
produced by Well 6 

 Likely significant first cost 
 Increased operational complexity 
 Ongoing chemical/media/membrane maintenance 

4) Blend with other City 
Well(s) 

 Could achieve blended fluoride levels that meet the 
MCL. 

 Significant first cost associated with mains 
dedicated to blending 

 May required blending with multiple sources or 
reducing pumping rate of Well 6 

 Reduces system reliability due to required 
functionality of blending wells to operate Well 6 

 Increased monitoring to demonstrate blended 
water quality meets regulatory requirements 
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Option Advantages Disadvantages 
5) Use Well 6 as ASR 

Injection Well 
 May reduce concentration of fluoride in Well 6 to 

below MCL. 
 Would not require reducing the pumping rate of 

Well 6 
 If ASR implemented, may slow the decline of the 

Wanapum aquifer 
 Supplemental source of supply would reduce the 

City’s reliance on existing sole source aquifer 

 Requires construction of supplemental source of 
supply (high first cost and ongoing operation and 
maintenance cost) 

 Non-central location of Well 6 in relation to 
Othello’s other wells may not be ideal from an ASR 
standpoint 

 Greater operational complexity 

 
As shown in the preceding table, each option has advantages and disadvantages. Additional 
investigation and cost estimates are needed to determine which option best serves the City’s long-
term interests. The results of the City’s ASR feasibility study will affect the City’s decision as will 
input from DOH on potentially devoting Well 6 to industrial use. Othello has begun the process of 
updating its Water System Plan and will further analyze the alternatives discussed herein when 
formulating the City’s capital improvements plan. 

Meeting Present and Future Water Demand 
On March 28, 2016 Othello adopted its updated Comprehensive Plan (Comp Plan). The Comp 
Plan lays out an ambitious vision for growth in Othello which includes population growing from 
7,780 in 2015 to 17,825 in 2035. The population growth projected in the Comp Plan equates to an 
annual rate of 4.23%. In many cases a water systems water demand will increase roughly 
proportionally to its population growth. However, Othello supplies several large industrial users 
which make up almost 2/3 of the City’s annual demand. For this reason, projections for future 
demand can be broken into industrial and non-industrial segments. 

Ratio of Industrial and Non-Industrial Water Use 

 
 
If non industrial water use increases proportionally with projected population growth and industrial 
demand remains static, the following demand curve results: 

Non‐
Industrial

33%

Industrial
67%
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Projected Water Demand: No New Industrial Customers 

 
Were Othello to attract additional industrial users to the City, water demand would experience 
incremental jumps as new industrial users come online. The City’s largest industrial customer 
(Simplot) utilizes approximately 750 MG annually. If a new industrial user similar to Simplot 
located in Othello roughly every five years the following demand curve would result: 

Projected Water Demand: New Industrial Customer Every Five Years 

 
As shown in the preceding graphs, the time frame in which Othello has adequate water rights to 
meet system demand depends a great deal on whether the City attracts additional industrial users. 
If no new industrial users locate in the City then Othello’s water rights could supply projected 
demand for the next 17-18 years. The City appears to have insufficient water rights to support 
addition of a new industrial user similar in size to Simplot at any point in the future. The City’s 
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Comp Plan envisions growth of all sectors in Othello (residential, commercial, industrial, etc.); 
hence, the City plans the following steps to meet projected water demand and prevent availability 
of water supply from constraining growth in Othello: 

Near Term: Continue to Maintain, Develop, and Rely on Groundwater 
In the near term Othello must continue to rely on its groundwater sources and develop additional 
well(s) to keep up with regional declines in aquifer levels and corresponding declines in exiting 
well pumping rates. Refer to attached Aspect Consulting memo dated June 21, 2016 for the full 
detailed recommendations for improving Othello’s groundwater supply. The following 
summarizes the findings and recommendations contained therein: 

 Rehabilitate Well 7: it appears the efficiency of Well 7 has decreased over time. 
Rehabilitation of this well could recover 300 gpm of pumping capacity. 

 Install new Wanapum Aquifer Well 

 Explore Grande Ronde Aquifer 

 
The City’s existing wells tap the Wanapum basalt aquifer which has declined over time and 
decreased available drawdown and pumping rates of the City’s wells. Rehabilitating Well 7 and 
developing a new Wanapum well will help the City maintain its existing supply capacity at least 
for the near term. Exploring the Grande Ronde basalt aquifer, which is deeper than the Wanapum 
basalt, will help the City determine the degree to which Othello may be able to rely on groundwater 
into the future. If the Grande Ronde has reasonable quality and quantity of water available it may 
extend the period of time Othello can continue to rely on groundwater supply. 

Mid to Long-Term: Develop Supplemental Source of Supply 
The available data and analyses to date document a regional decline in ground water levels in the 
Columbia Basin. The estimates vary on current rate of decline, but it appears Othello may not be 
able to continue to rely on groundwater indefinitely as its sole source of water supply. In 
recognition of the possibly finite nature of groundwater supply Othello plans to develop a 
supplemental source of supply. The City has identified the following possible components of a 
future supplemental source of supply: 
 

 Surface water from bureau of reclamation irrigation canals treated to drinking water 
standards for potable use; this source could also be treated to the goundwater anti-
degradation standard for injection and storage in the basalt aquifer for later recover via City 
wells. 

 Industrial wastewater treated to anti-degradation standard for groundwater injection and 
storage in the basalt aquifer for later recovery via City wells. Currently industrial 
wastewater cannot be utilized for direct potable reuse; future changes in regulation may 
open doors for direct potable reuse of industrial wastewater. 
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The City has begun a study to investigate the feasibility of establishing a new source of supply 
which may employ aquifer storage and recovery (ASR) as a means to store treated water in the 
basalt aquifer. ASR may prove a useful tool for Othello due to several factors: 

 Surface water from Bureau of Reclamation canals is not available for use during the winter. 
Treating water from the canals and storing it in the aquifer could allow Othello to treat and 
store the volume of water most useful to the City’s situation. 

 If the City pursued treatment and reuse of industrial wastewater the treated effluent would 
need to spend time in an environmental buffer such as a basalt aquifer before it could be 
utilized for drinking water. 

 If the City utilizes Well 6 as the injection well for ASR it may dilute the fluoride 
concentration in the vicinity of the well (refer to previous discussion of options for Well 6). 
If the City also continues to utilize Well 6 as a recovery well the fluoride concentration 
may drop below the MCL. 

 
Capacity of a supplemental source will depend on several factors including availability of raw 
water, construction and operation cost for treatment, and the City’s desired ratio of groundwater 
Vs. supplement supply. Assuming availability of raw water is not the limiting factor, treatment 
could be designed for incremental expansion based on the City’s needs over time. 
 
The timing for implementation of a supplemental source of supply depends on many factors such 
as: 

 Availability of raw water from Bureau of Reclamation canals, industrial users, or other 
sources not yet identified. 

 Contaminants in raw water and treatment requirements to make raw water suitable for 
potable consumption or storage via ASR 

 Permitting with Department of Ecology for reservoir permit and water rights implications 

 Availability of funding 

 Rate of aquifer decline and effect on Othello’s ability to supply system demand 

 Viability of Grande Ronde aquifer; if Grande Ronde is viable source of supply it may 
extend the timeframe Othello chooses to rely on groundwater 

 
The results of Othello’s ASR feasibility study will provide the City with some of the information 
needed to lay out a more specific timeline for implementation.  



 

 

 

 
 
 

Appendix X 
 

Cumulative effect of consolidation on the City of Othello water 
system components 



Appendix X 
Cumulative Effects of Consolidation 
on City of Othello Water System Components 

1720800-CFS_AppendixX 1 Varela & Associates 
 

1.1 Estimated Impact to City System 

1.1.1 Estimated System Demands 

The impact of consolidating all 8 small water systems into the City of Othello water system is 

evaluated below by system component including supply, distribution and storage. The evaluation will 

be based on the current City of Othello water system demands as shown on the following table. 

Table 1: Current City of Othello Water System Demands 

 
Year 

 
ERUs (1) 

ADD MDD PHD Annual Annual 

(gpm) (gpm) (gpm) (MG) (acre/ft) 

2013  3,340 4,570 7,410 1,757 5,390  

2014  3,420 5,070 8,250 1,796 5,510  

2015  3,100 4,460 7,250 1,628 5,000  

Average 10,490 3,300 4,700 (2) 7,600 (3) 1,700 5,300  

(1) Calculated based on ADD using 453 gpd/ERU 
(2) Resulting ADD:MDD peaking factor 1.43 
(3) Resulting MDD:PHD peaking factor 1.62 
 

Estimated current and future ERUs for the 8 individual systems are shown in the following table. 

 

Table 2: Cumulative Estimated Current and Future Individual Water System ERUs 

  Current Future 

System ERUs (1) ERUs (2) 

Adams County  Water District No.1 0 36 

Basin View Water Assoc. 15 21 

Bird Dog Family Partnership II 30 64 

Highland Estates Water System 13 13 

Meadow Lane Water System 10 11 

Othello Manor Water System 104 194 

Rainier Tracts Water Assoc. 12 12 

Summerset West Water Assoc. 53 55 

Total 237 406 

(1) From individual water system reports (used highest ERU count for data period) 
(2) From individual system reports 
(3) ACWD#1 is currently connected and current ERUs are included in Table 1. The Future ERUs are the net increase in ERUs 

considering substantial reduction in DSL (See ACWD#1 report for more comprehensive explanation) 

 

Estimated current and future water use for the 8 individual water systems are shown in the following 

table. 
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Table 3: Estimated Cumulative Water System Demands (8 systems) 

    ADD MDD (3) PHD (4) Annual (5) 

Description 
ERUs 

(1) 
gpd/ERU 

(2) 
(gpd) (gpm) gpd/ERU (gpd) (gpm) (gpm) (MG) (ac-ft/yr) 

Current  237 453 107,400 75 951 225,500 157 381 39.2 120.3 

Future 406 453 183,900 128 951 386,100 268 583 67.1 206.0 

(1) From Table 2 
(2) Based on current City of Othello water use for the period 2013 – 2015 
(3) MDD = ADD(2.1); The ADD(2.1) factor was derived from comparing the average ADD to MMAD ratio from all the systems 

where this data was available and applying the MDD = MMAD(1.3) calculation per the WSDOH WSDM  
(4) PHD = (MDD/1440)(CN+F)+18, where C =(varies), N = ERUs and F = (varies); WSDOH WSDM Equation 5-1 
(5) ADD x 365 days/year 

1.1.2 Supply 

Criteria 

The WSDOH WSDM provides the following criteria for public water supply: 

 Supply must meet MDD 

 Supply should meet MDD and replenish Fire Suppression Storage within 72 hours while 

supplying MDD 

Current Capacity 

The City’s water is supplied via eight groundwater wells. The current supply capacity of the City’s 

wells is shown on the following table. 

Table 4: Current City Supply 

 
Well No. 

 
DOH ID No. 

Current Capacity 
(gpm) 

2 01                             -    

3 02                         800  

4 06                         430  

5 07                         900  

6 05                      2,500  

7 08                         630  

8 09                         395  

9 10                      1,500  

Total Supply Capacity                      7,155  

 

Evaluation 

The impact of consolidating the 8 water systems into the City of Othello water supply is evaluated in 

the following table.  
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Table 5: Supply Capacity Evaluation 

  
MDD 

Replenish 
FSS (1) Total 

Current 
Supply 

Capacity (2) 
Excess / 

(Deficiency) 
Description Scenario (gpm) (gpm) (gpm) (gpm) (gpm) 

City of Othello Current (3) 4,700 

    8 Water Systems Current (4) 157 

    Total 
 

4,857 347 5,204 7,155 1,951 

City of Othello Current (3) 4,700 
    

8 Water Systems Future (4) 268 
    

Total 
 

4,968 347 5,315 7,155 1,840 

(1) Per City of Othello 2011 WSP Fire Suppression Storage = 6,250 gpm for 4 hours (1,500,000 gallons), Replenish FFS = 
1,500,000/72 hrs/60 min 

(2) From Table 4 
(3) From Table 1 
(4) From Table 3 

Conclusion 

The City has adequate supply capacity to serve all 8 water systems with no improvements required. 

See Appendix F for discussion related to long-term effects on City supply. 

1.1.3 Distribution 

Criteria 

Per the WSDM the distribution system shall maintain a minimum 30 psi during PHD and 20 psi 

during FF/MDD. 

Hydraulic Analysis Model 

As described in Section 3.2.2 of each individual report. 

Evaluation 

The hydraulic model of the City of Othello’s water system was run after adding the 8 water system 

demands. No deficiencies within the existing City of Othello water system were found. 

The hydraulic model was then run adding the 8 water system demands and the demands estimated for 

the future UGA area. No deficiencies within the existing City of Othello water system were found. 

Conclusion 

The City has adequate distribution system capacity to serve the 8 water systems and the future UGA 

with no improvements required. 

1.1.4 Storage 

Criteria 

The WSDOH WSDM provides the following criteria for public water storage:  
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Operational Storage (OS): Storage volume devoted to supplying the water system 
when sources of supply are in the “off” status (volume 
between pump “on” and pump “off”) 

Equalizing Storage (ES): Storage volume required to meet peak system demands 
which exceed source capacity (min. system pressure 30 psi) 

 ES = (PHD-Qs)(150 min.) 

Where: 

 PHD = peak hour demand in gpm 

 Qs = sum of all source capacities in gpm 

Standby Storage (SB): Storage volume to provide system reliability in cases where 
sources fail or during periods of unusually high demands 
(min. system pressure 20 psi) (Equation 9-3) 

 SB = (2 days)[(ADD)(ERUs) – tM (QS-QL)] 

Where: 

 ADD = gpd/ERU 

 tM = 1,440 minutes 

 QS = Sum of all source capacity  in gpm 

 QL = Largest source capacity in gpm 

Alternatively, the WSDM recommends the standby storage 
volume be no less than 200 gal/ERU 

Fire Suppression Storage (FSS): Storage volume required to provide the maximum fire flow 
rate and duration (min. system pressure 20 psi) 

 FSS = (FF)(duration) 

Where: 

 FF = 6,250 gpm (largest fire flow demand) 

 Duration = 4 hours (longest fire flow duration) 

Dead Storage (DS): Storage volume below the minimum required system 
pressure (unusable storage) 

Current Capacity 

The City of Othello has three reservoirs with a total nominal storage capacity of approximately 

6,000,000 gallons. The useable volume available to the system varies from 1.3 MG to 2.8 MG 

depending on the residual system pressure for the storage component being analyzed, i.e. 20 psi for 

FF and SB; 30 psi for ES. The remaining volume is referred to as “dead storage”. 

Evaluation 

Operational Storage 

Extending service to serve the 8 water systems will not change the pump setting or OS volume. 
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Equalizing Storage 

 
PHD Qs (1) Duration ES 

Description (gpm) (gpm) (min.) (gal.) 

Othello 7,600 (2) 7,155 150    66,750 

8 water systems     583 (3) 7,155 150             0 

Combined 8,183 7,155 150 154,200 
(1) From Table 4 
(2) From Table 1 
(3) From Table 3 

Standby Storage 

 
Duration ADD 

  
QS QL 

SB 
(Eq.9-3) 

SB 
(200 gpd/ERU) 

Description (days) (gpd/ERU) ERUs tM (gpm) (gpm) (gal.) (gal.) 

Othello 2 453 10,490 1440 7155 2500 <0         2,098,000  

8 water 
systems 2 453 406 1440 7155 2500 <0            81,200  

Combined 2 453 10,896 1440 7155 2500 <0         2,179,200  

 

Fire Suppression Storage 

 
Largest FF Demand Longest FF Duration FF Volume 

Description (gpm) (hrs) (gal.) 

Othello 6,250 4 1,500,000 

8 water systems 1,000 2 120,000 

 

Dead Storage 

All service elevations in the 8 water systems are at or below existing City of Othello service 

elevations so extending City of Othello water service to the 8 water systems will not increase dead 

storage. 

Storage Comparison 

The City of Othello storage volumes with and without the 8 water systems is shown in the following 

table: 
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Table 6: Storage Comparison 

 
CITY OF OTHELLO OTHELLO/8 systems 

 
Elevation Volume  Elevation Volume  

Description (amsl) (gal.) (amsl) (gal.) 

Overflow (1) 1209.0 
 

1209.0 
 OS 

 
     239,825  

 
     239,825  

Bottom of OS  (1) 1205.0 
 

1205.0 
 ES 

 
        65,950             154,200  

Bottom of ES  (2) 1203.9 
 

1202.4   

SB 
 

  2,098,000          2,179,200  

Bottom of SB (3) 1168.9 
 

1166.1   

FSS 
 

  1,500,000          1,500,000  

Bottom of FSS (4) 1178.9 
 

1177.4   

Base Elevation 1119.6 
 

1119.6   

(1) From 2011 Water System Plan 
(2) Minimum elevation required to maintain 30 psi service pressure = 1195 
(3) Minimum elevation required to maintain 20 psi service pressure = 1167 
(4) Minimum elevation required to maintain 20 psi service pressure = 1170 
(5) SB and FSS are nested per 2011 Water System Plan 

Conclusion 

The City has adequate OS, ES and FSS storage capacity to extend water service to the 8 water 

systems with no improvements required. 

Serving the 8 water systems will require additional SB storage capacity. The additional storage 

capacity is estimated to be deficient by approximately 54,000 gallons above the elevation 1167. This 

results in 195 gal/ERU SB storage instead of the 200 gal/ERU minimum recommendation in the 

WSDM. 

It is noted the City has 8 operational wells and when SB is calculated per WSDM Equation 9-3 SB is 

zero. It would be a highly unusual circumstance with multiple source failures or extended power 

outage affecting all wells before the SB would be used. 

1.1.5 Water Rights 

Criteria 

The criteria used to evaluate the adequacy of the City’s water rights are as follows: 

Maximum instantaneous flow 
(based on total source capacity) 
 

< Maximum instantaneous withdrawal (Qi) 

 

Maximum annual water use 
(based on current water use data) 

< Maximum annual withdrawal (Qa) 

Current Water Right 

The City’s water rights were consolidated into a unified water allocation. This unified allocation is as 

follows: 
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 Qi = 9,550 gpm 

 Qa =  7,100 acre-ft/yr 

Evaluation 

The impact on the City’s water rights of consolidating the BDWS into the City of Othello water 

system is evaluated in the following table. 

Table 7: Water Rights Evaluation 

 
Qi Qa 

 
Instantaneous water use Annual water use 

Description (gpm) (acre-ft/yr) 

City of Othello  7,155  5,300 (1)  

8 water systems 0 (2)  206 (3)  

Total 7,155  5,506  

Water Right 9,550  7,100  

Excess/(deficiency) (4) 2,395  1,594  

(1) From Table 1 
(2) The 8 water systems will not increase instantaneous withdrawal (no new sources of supply added to system) 
(3) From Table 3 
(4) Potential additional water rights obtained by transferring the individual system water rights to the City of Othello are not shown. 

Conclusion 

The City of Othello has adequate water rights to provide service to the 8 water systems. 

1.1.6 Summary of Impacts of Consolidation on City Water System 

The following table summarizes the impacts to the City of Othello’s water system components: 

Table 8: Summary of Impacts to City of Othello Water System Components 

Component 
Deficiencies 

Identified Impacts to City System 

Supply none none 

Distribution none none 

Storage SB is deficient by ~48,000 gal. SB is reduced from the DOH recommended 200 gal/ERU to 195 gal/ERU 

Water Rights none None (1) 

(1) The City will benefit from a net increase in water rights by transferring the individual system water rights to the City as part of 
the consolidation. 
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