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DOH COMMENT RESPONSE FORM 
 

DOH 
Comment 

No. DOH Comment Water System Response 

Page 
Number 

of 
Response 

Chapter 1 – Description of the Water System   

1 Indicate on Figure 1-1 where the intertie and booster pump 
station are located that serves Progressive Flats Water 
Association (PFWA). 

The PFWA intertie and the booster pump station serving the 
PFWA (Sunrise BPS) are indicated on the figure.   

Fig. 1-1 

2 The WSP is required to describe and map four service areas.  
They are the Existing Service Area, Retail Service Area, 
Future Service Area, and Service Area (Water Rights Place 
of Use).  Include descriptions of all four in the narrative and 
depict each one on a map.  Definitions for each service area 
can be found in WAC 246-290-010.  Make sure when 
mapping the Service Area that it includes everywhere that the 
City wholesales water such as PFWA. 

Discussion of service areas added to Chapter 1.  Figure 1-3 
updated to include service area boundaries.  

Page 1-15, 
Figure 1-3 

3 Please include in an appendix Resolution No. 2006-19, and 
reference the appendix in the service area section. 

Resolution 2006-19 included in the appendix. Page 1-16, 
Table 1-6, 

Appendix N 
4 Include a Duty to Serve statement for the retail service area 

that addresses the four thresholds for service as described in 
WAC 246-290-106(1). 

Retail service area duty to serve added to Chapter 1. Page 1-16 

Chapter 2 – Planning Data   
5 Page 2-4.  Show monthly and annual production totals for 

each source for 2014. 
Figure showing monthly production for each source and total 
production for 2014 added as Figure 2-3. 

Figure 2-3 

6 Add a column in Table 2-4 for water sold through the City’s 
intertie with PFWA. 

Column added to table for PFWA metered consumption 
totals.  PFWA consumption was previously included in the 
City’s residential water consumption total in this table. 

Table 2-4 

7 Systems with 1000 or more service connections must show 
the seasonal variation in water demand by customer class.  
Since the City does not read meters for residential services 
over the winter, the values can be averaged for that period.  
Only one year of data is required. 

Seasonal variations in consumption by customer class graph 
added to Chapter 2. 

Figure 2-4 
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DOH 
Comment 

No. 

 
 
DOH Comment Water System Response 

Page 
Number 

of 
Response 

Chapter 2 – Planning Data   
8 Is PFWA’s water usage in Table 2-9 based upon readings 

from the master meter to PFWA or from the 2007 
preliminary Engineering Report?  Actual meter reading 
should be used in the analysis. 

PFWA water usage has been separated from the City’s 
consumption total in Table 2-4, eliminating the need for 
Table 2-9. 

N/A 

9 Table 2-11.  Provide some narrative about why the ERU 
value of 286 was not used in this table.  The ERU value used 
appears to be 336 gpd.  If this difference is accounting for 
DSL, please indicate the amount of DSL added and how that 
amount was determined. 

The basis of projections used in this table is the projected 
growth rate (0.42%) and the 4-year average 2010-2014 ADD 
value of 547,000 gpd shown in Table 2-2.  Starting with a 
higher ADD than that of 2014 (463,000 gpd), which was the 
lowest year in the last 8 years, is somewhat conservative.  
This accounts for the apparent discrepancy noted. 
 
Note that the previously calculated value of 286 gpd/ERU 
has been corrected to 270 gpd/ERU.  The previously value 
included PFWA consumption without the PFWA 
connections.  The current value includes only the City’s 
residential consumption and connections.  This change has 
affected various tables throughout the Plan but has had 
minimal impact on the overall analysis.   

Page 2-13 

10 Table 2-12.  Explain the calculations used in the table.  
Specifically, identify DSL and customer demand reductions 
to show how each contributes to the overall reduction in 
ADD for each year. 

Projected reductions in DSL (from 10.4% to 8%) and 
consumption (from 0% to 3%) are calculated in the reduced 
ADD shown in the table from 2015-2021.  Reductions are 
spread evenly over the six years (0.4% reduction in DSL and 
0.5% reduction in consumption each year from 2015-2021).  

Table 2-11 
and new 

Table 2-12 
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DOH 
Comment 

No. 

 
 
DOH Comment Water System Response 

Page 
Number 

of 
Response 

Chapter 4 – Water Resource Analysis and Water Use Efficiency   
11 Page 4-2, Interties.  The City is intertied with Progressive 

Flats Water Association.  The intertie discussion on page 4-2 
needs to be revised to include the (one-way) intertie with 
PFWA.  Also, include an intertie agreement that indicates the 
annual volume of water the City has agreed to sell to PFWA. 

Discussion of the intertie is added to this chapter and a copy 
of the signed agreement included in the appendix. 

Page 4-2 
Appendix M 

12 Page 4-4, WUE Education.  Describe the method the City 
will employ to notify customers about WUE education. 

Discussion regarding consumer WUE education included in 
this chapter. 

Page 4-4 

13 Table 4-4.  The values used for year 2035 are inconsistent 
with those in Table 2-11 and 2-12.  Please revise. 

Table 4-4 has been revised accordingly. Table 4-4 

14 Page 4-5, Distribution System Leakage.  The reported three-
year average DSL of 12 percent is inconsistent with 
Table 2-6.  Please revise. 

The DSL was changed from the 2011 – 2013 average of 
12.3% to the 2012 – 2014 average of 10.4%. 

Page 4-5 

15 Page 4-6, Water Loss Control Action Plan.  The WLCAP 
needs to address the following five elements described in 
246-290-820(4): 
(a) The control methods necessary to achieve compliance 
with the distribution system leakage standard; 
(b) An implementation schedule; 
(c) A budget that demonstrates how the control methods will 
be funded; 
(d) Any technical or economic concerns which may affect the 
system’s ability to implement a program or comply with the 
standard including past efforts and investments to minimize 
leakage; 
(e) If the average distribution system leakage calculated 
under subsection (2) of this section is greater than ten and 
less than twenty percent of total water produced and 
purchased, the water loss control action plan must assess data 
accuracy and data collection. 

The WLCAP has been updated in the Plan. Page 4-6 

  Water System Response Page 
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DOH 
Comment 

No. 
 
DOH Comment 

Number 
of 

Response 
Chapter 4 – Water Resource Analysis and Water Use Efficiency   

16 Page 4-6, Conservation Rate Structure.  The City must 
evaluate either an inclining block rate structure, or a seasonal 
rate structure. 

Inclined block rate structure evaluation added to this chapter. Page 4-7 
and 

Table 4-5 
17 Page 4-6, Water Reclamation.  If an executive summary is 

available from the evaluation performed in 2008, include it in 
an appendix and reference the appendix location in this 
section. 

Executive summary not available. N/A 

18 Page 4-6, Water Supply Characteristics.  This section also 
needs to address the effect on the groundwater source 
(quantity and quality) as it continues to be used into the 
future. 

Effects of groundwater withdrawal on groundwater quality 
and quantity discussion added to this chapter. 

Page 4-8 

19 Water Supply Reliability Analysis/Depth to Water.  Show 
depth to water data for trends in the water levels for all the 
systems active wells.  WAC 246-290-405(9) requires 
purveyors to monitor static water level in the wells on a 
seasonal (quarterly) basis.  If the City is not currently 
measuring depth to water, describe in the plan how the city 
will begin taking these measurements including an 
implementation schedule and costs.  Include the costs in the 
budget. 

The City does not currently monitor groundwater levels in 
any of its wells.  Improvements to facilitate groundwater 
depth measurements at the City’s wells will be made in 
accordance with the City’s well improvements projects as 
shown in Chapter 8. 

Table 8-1 

20 Chapter 4, WUE Goal Setting Documentation.  Include 
signed meeting minutes from the February 16, 2016 Council 
meeting where the WUE goal was adopted.  Also include the 
documentation of the meeting notice as required in WAC 
246-290-830(4)(b). 

The documentation is included at the end of this chapter. Chapter 4 

21 The Department of Ecology has issued a comment letter 
regarding this submittal.  A copy of the review letter dated 
April 27, 2016 from the Department of Ecology is enclosed.  
Please address the issues, if any, contained in the letter in the 
second draft submittal. 

There are no issues in the letter that need to be addressed. N/A 
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DOH 
Comment 

No. 

 
 
DOH Comment 

 
 
Water System Response 

Page 
Number 

of 
Response 

Chapter 7 –    
22 Construction Standards.  Please note that the “weep hole” 

drilled at the bottom of riser pipe for an air release valve or 
blow-off assembly is a potential cross-connection and, if 
possible, should be avoided.  Possible alternatives to the 
weep hole is to wrap the riser pipe with heat tape or install 
the air release vent or blow-off inside a vault.  When the air 
release vent is installed in a vault, the vault must have 
daylight drain to prevent the vent opening from becoming 
submerged. 

The City recognizes the cross connection potential that the 
weep hole design presents; however, the suggested alternatives 
are either not feasible (power source required) or cost 
prohibitive (power source or large vault).  The City will 
endeavor to utilize the suggested alternatives in new 
installations where feasible and economically viable. 

N/A 

Other   
23 Appendix A.  On April 1, 2016, the federal Revised Total 

Coliform Rule (RTCR) replaced the 1989 Total Coliform 
Rule (TCR).  Please revise your coliform monitoring plan 
(CMP) in accordance with the new RTCR.  Additional 
RTCR information and a new CMP template are available 
on our website at: http://www.doh.wa.gov/Communityand 
Environment/DrinkingWater/Contaminants/Coloform/Revi
sedTotalColiformRuleRTCR.  Several differences between 
the RTCR and TCR include: 
a. RTCR requires all water systems to collect three (3) 
repeat samples for every total coliform-present sample. 
b. RTCR does not allow any system to use a source sample 
as both a repeat sample and groundwater sample. 
c. RTCR requires water system to collect their normal 
number of routine samples the month after a total coliform-
present routine sample.  City of Okanogan is no longer 
required to collect five samples in the month following an 
unsatisfactory sample. 

City to update Coliform Monitoring Plan and submit to Health. N/A 
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Other   

24 Appendix G.  Please provide the “Fire Flow Requirement 
for Large Structures” letter in Appendix G that is 
referenced on page 3-10. 

The documentation is included in the appendix. Page 3-10, 
Appendix G 

25 Appendix I, SEPA.  Provide a signed determination along 
with a signed copy of the checklist. 

The documentation is included in the appendix. Appendix I 

26 Provide documentation of the information meeting, and 
notification of the meeting, held for the systems customers 
presenting information on the WSP update.  If this took 
place at a City Council meeting, make sure that the meeting 
minutes are signed. 

Agenda and minutes for June 16, 2016 and minutes for July 12, 
2016 City Council meetings to discuss and take comment on 
water system plan are included in the appendix. 

Appendix O 

27 Attach a copy of the notice sent to the adjacent water 
utilities, a list of the utilities that were notified, and any 
comments that the City received back.  Included the 
utilities mentioned on page 3-4. 

Notices to adjacent utility providers are provided in the 
appendix.  The notices were sent to Group A water systems 
identified by Health in January 20, 2016 email from Michael 
Wilson.  The Way S water system was considered a Group B 
system at that time.  

Appendix P 

28 When DOH is ready to approve the document we will 
notify you.  At that time the governing body will need to 
officially approve the Water System Plan and send DOH 
documentation of plan approval by the governing body, 
such as a copy of the signed meeting minutes or a copy of 
the signed resolution.  When the documentation is received 
we will send a letter documenting DOH approval. 

The City will approve the water system plan when notified by 
Health and provide a copy of the signed meeting minutes at 
that time. 

N/A 



7 
 

 
 

DOH 
Comment 

No. 

 
 
DOH Comment 

 
 
Water System Response 

Page 
Number 

of 
Response 

Recommendations – The following recommendations do not affect whether the Water System Plan (WSP) can be approved.  They are provided to help 
improve the content of the plan, eliminate minor inconsistencies, and provide an opportunity to clarify some non-typical content or circumstances. 

 Page ES-2 says the City intends to decommission well #4.  
It is not clear if this is the current well#4, or a well that 
remained when well#4 was re-drilled in 2001.  Please 
clarify. 

The plan has been revised to reflect decommissioning of old 
Well No. 4. 

Page ES-2 
Page 8-2 

 Page 2-11 incorrectly states the medium growth rate was 
used from the 2003 comp plan. 

The text has been corrected to reflect the projected growth rate 
used in the plan.  

Page 2-11 

 The DSL for 2012 is different from what was reported to 
the Department on the annual WUE Report.  Contact Larry 
Granish at (360) 236-3141 to correct your 2012 report. 

The City will address this with the Department of Health. N/A 

 Page 3-4, Paragraph 2.  Identify all of the other Group A 
and B water systems in the City’s service area on a map.  
Specifically identify which of the systems (including PWS 
ID# if available) the City would like to consider for 
consolidation.  DOH has a consolidation feasibility grant 
that can pay to study the costs and engineering needed to 
consolidate other Group A systems.  Indicate in the plan if 
the City plans to apply for those grant funds.  These 
systems also need to be notified that the City has a draft 
WSP update available for review. 

Information is not readily available to provide a map that 
includes boundaries of other Group A and B water systems 
located within the City’s service area.  Neighboring water 
systems have been added to Chapter 1. 
 
The Way S water system (ID#27676) has been identified in the 
plan as a potential water system consolidation project.  Health 
denied the City’s application for grant funds for a consolidation 
feasibility study for this system.  The City notified the 
neighboring Group A water systems identified by Michael 
Wilson, P.E. in an email from 11-26-15.    

Page 1-15 
Page 3-4 

 Table 3-12.  Include consolidation feasibility studies and 
projects as appropriate. 

Feasibility study to investigate consolidation of the Way S 
Group A water system into the City’s water system added to 
Table 3-12. 

Table 3-12 

 Chapter 5.  Include the declaration of covenants restricting 
the use of the land in each well’s sanitary control area.  If 
the City has not developed these covenants, please include 
them under the Long-Term Contingency Planning section 
in Chapter 5. 

Discussion added in Chapter 5. Page 5-8 
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City of Okanogan  ES-1 
Water System Plan  September 2016 

EXECUTIVE SUMMARY 
 
The objectives of this water system plan update are to evaluate the performance and 
adequacy of the City of Okanogan’s existing water supply and distribution system and to 
describe what steps the City must take to meet the demands of its six- and 20-year 
planning periods.  This plan has been written to comply with WAC 246-290-100, the 
Washington State Department of Health’s rules for developing a water system plan. 
 

PLANNING 
 
The City’s residential population, estimated at 2,606 in 2015, is projected to grow at a 
rate of 0.42 percent per year throughout the 20-year planning period to a population of 
approximately 2,833 by 2035.  In addition, the City has an agreement to provide water to 
the Progressive Flats Water Association, which adds an estimated population of 147 to 
the 20-year projection for a total estimated population served of 2,980 in 2035.  This 
population growth will increase the City’s water system demands, in addition to the 
growth of commercial use which is expected to increase proportional to residential 
growth.  The City’s average day demand is projected to increase from 563,000 gallons 
per day (gpd) in 2015 to 612,000 gpd in 2035.  Its maximum day demand requirement is 
projected to increase from 1,239,000 in 2015 to 1,346,000 gpd in 2035. 
 

WATER RIGHTS 
 
The City plans to file change applications with the Washington State Department of 
Ecology to consolidate its existing water rights to give the City greater flexibility in 
managing its water resources. 
 
The City includes areas within the boundaries of the Confederated Tribes of the Colville 
Reservation (CTCR).  The City plans to work with the CTCR to review and coordinate 
water rights applications as deemed beneficial to preserve, enhance and support 
predictable growth within this area of joint planning jurisdiction. 
 

CAPITAL IMPROVEMENTS 
 
The City has identified the following capital improvements for its six- and 20-year 
improvement schedule (improvement numbering corresponds to improvements and 
figures in Chapter 8): 
 
Telemetry 
 
1. Telemetry System Improvements – The City plans to upgrade the existing 

telemetry control system with a new base station master computer, PLC at the base 
station master computer, HMI software, and new programming in order to increase 
reliability and to add functionality.  The new system will control reservoir levels, 
record data and have the capability of performing additional functions for 
anticipated needs, such as chlorine residual monitoring at each well site and flow 
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ES-2  City of Okanogan 
September 2016  Water System Plan 

metering of the water delivered to the Progressive Flats Water Association, and to 
include flow metering from all sources and telemetry for the new Murray Street 
Booster Pump Station (6-year plan). 

 
Source Improvements 
 
2. Watercress Springs Feasibility Study – Feasibility study to investigate required 

improvements and costs to rehabilitate the Watercress Springs source, storage and 
water distribution system (6-year plan). 

 
3. Well Improvements - Install manual transfer switches, motor soft starts and 

provide ports for groundwater depth measurements at Wells No. 2, 3, 4, and 5 and 
one portable standby generator capable of serving any of these wells.  (6-year 
plan). 

 
4. Well Decommissioning – Decommission old City Well No. 1, old Well No. 4, and 

an old well discovered on City property at the Okanogan Sports Complex (6-year 
plan). 

 
5. Well No. 3 Inspection – Remove submersible turbine pump and perform video 

inspection of Well No. 3 (6-year plan). 
 

6. Well No. 4 Bypass – Bypass piping improvements at Well No. 4 (6-year plan). 
 
7. Well No. 6 (Riverwalk Well) - Investigate feasibility to develop the privately-

owned Well No. 6 (Riverwalk Well).  This improvement would replace the 48-foot 
deep well with a new 12” diameter well constructed to municipal standards (20-
year).  

 
Treatment 
 
8. Arsenic Treatment Facility Feasibility Study – Feasibility study to investigate 

alternatives and make recommendations for the collection and disposal of arsenic-
laced sludge from the arsenic treatment facility (6-year plan). 

 
9. Arsenic Treatment Facility Improvements – Construct sludge collection and 

disposal facilities in accordance with the findings and recommendations of the 
arsenic treatment facility feasibility study (6-year). 

 
10. Well Chlorination Improvements - Install chlorination facilities at the City’s 

active well sites (20-year plan). 
 
Storage 
 
11. Murray Reservoir - Construct 200,000-gallon reservoir in the Murray pressure 

zone.  The project includes construction of a transfer station for water transfer to the 
lower zone, as necessary; pressure reducing valve stations in order to provide 
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adequate service throughout the pressure zones; approximately 5,000 feet of 12” 
PVC C900 water main, valves and appurtenances.  These improvements are needed 
to provide adequate pressures and fire suppression storage for the Murray pressure 
zone as well as provide additional fire suppression storage for the Lower pressure 
zone.  (20-year plan). 

 
12. West Reservoirs Improvements - Install security fencing and gates to limit access 

to the West reservoirs and replace the existing wood-frame truss roof on West 
Reservoir No. 1 (20-year plan). 

 
13. East Reservoir Improvements - Clean and inspect the East Reservoir and install a 

center fill pipe (similar to the North Reservoir) to improve mixing (20-year plan). 
 
Distribution 
 
14. Murray Street Master Meter – Demolish the existing building and install the 

master meter in a vault (6-year plan). 
 
15. Murray Street Booster Pump Station – Construct new Murray Street booster 

pump station capable of serving future Murray Reservoir, including two booster 
pumps with pitless adapters, building for electrical and control equipment, 
including variable frequency drive motors (6-year plan). 

 
16. 5th Avenue Water Main Replacement – This improvement consists of the 

replacement of the existing 6” CI water line with a new 12” water line on 5th 
Avenue from Spruce Street to Oak Street (6-year plan). 

 
17. Elmway Water Main Extension (Phase 3) – This improvement consists of the 

construction of a new 12” water line on 2nd Avenue (SR 215) from River Street to 
Shell Rock Point to extend municipal water service to the City’s northern city limits 
and eventual connection (at a location to be determined) with the North River 
Crossing (6-year plan). 

 
18. 1st Avenue Water Main – This improvement consists of the replacement of the 

existing 6” AC water line with a new 8” water line on 1st Avenue from Ione Street 
to Conconully Street and the construction of a new 8” water line from Conconully 
Street to Tyee Street to provide system looping (6-year plan). 

 
19. South Okanogan Water System Improvements – This improvement consists of 

the replacement of existing 6” water lines on Ione Street, Gordon Street, 2nd 
Avenue, Nickell Street, and at the entrance to the City’s wastewater treatment plant, 
with new 8” and 12” water lines to improve fire flow in these areas (6-year plan). 

 
20. Rodeo Trail Water Main Replacement – This improvement consists of the 

replacement of existing 2 ½” and 8” water lines on Rodeo Trail with a new 12” 
water line and extension to the Central Valley Sports Complex to improve fire 
flows in this area and provide for future expansion to the north (6-year plan). 
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21. Highland Drive Water Main Replacement – This improvement consists of the 

replacement of existing 2 ½” GI water pipe on Highland Drive and east to Richlyn 
Avenue with new 8” water main to improve fire flows in this area (6-year plan). 

 
22. Tacoma Street/Spokane Street Water Main Loop – This improvement consists 

of the replacement of existing 4” AC and CI water pipe with new 8” water lines on 
Tacoma Street, 4th Avenue, and Spokane Street to improve fire flows in this area (6-
year plan). 

 
23. 2nd Avenue South Water Main Replacement – This improvement consists of the 

replacement of existing 6” AC and DI water main pipe on 2nd Avenue from Ione 
Street to Rose Street with new 8” water main (20-year plan). 

 
24. Viewmont Drive Water Main Replacement – This improvement consists of the 

replacement of the existing 6” AC water main on Viewmont Drive from Highland 
Drive to Crestview Drive with new 8” water main pipe and the extension of 8” 
water main on Delmav to Crestview Drive to improve fire flows in the area, provide 
looping on Delmav, and improve water transmission to the central grid from the 
Highland Reservoir (20-year plan). 

 
25. 3rd Avenue North Water Main Replacement – This improvement consists of the 

replacement of the existing 6” AC and CI water line on 3rd Avenue North from June 
Street to Greta Street with new 8” water main to improve fire flows in the area (20-
year plan). 

 
26. Mill Street Water System Improvements – This improvement consists of the 

construction of an 8” water line on Mill Street and 9th Avenue to improvement fire 
flows in the area (20-year plan). 

 
27. Airport Booster Pump Station – This improvement consists of the construction of 

a new booster pump station to address fire flow deficiencies near the airport (20-
year plan). 
 

28. 2nd Avenue Water System Improvements – This improvement consists of the 
installation of an 8” water main on 2nd Avenue from Oak Street to Greta Street (20-
year plan). 

 
29. North River Crossing – This improvement consists of the installation of a 12” 

water main crossing the Okanogan River and eventual connection (at location to be 
determined location) to the Elmway Water Main Extension Phase 3 (20-year plan). 

 
30. 4th Avenue Water Main and Valve Replacement – This improvement consists of 

the installation of an 8” water main on 4th Avenue from Pine Street to Lower Pine 
Street and the replacement of the valve cluster located at the intersection of 4th 
Avenue and Queen Street (20-year plan). 
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A summary of the 2015 costs for each of the improvements planned for the next six years 
is provided in Table ES-1 (improvements outside of the six-year planning period are also 
shown in this table). 
 

TABLE ES-1 
 

Capital Improvement Plan 
 

PROJECT 
OCT. 
2015 

COST(1) 

YEAR PLANNED 

‘16 ‘17 ‘18 ‘19 ‘20 ‘21 >’21 

MISCELLANEOUS 

Water Rights Consolidation $10,000 X       

Source Protective Covenants ----- X       

Progressive Flats Agreement Review ----- X       

TELEMETRY 

1. Telemetry System Improvements $60,000    X    

SOURCE 

2. Watercress Springs Feasibility Study $15,000  X      
3. Well Improvements $246,000   X      
4. Well Decommissioning $222,000   X     
5. Well No. 3 Inspection $36,000   X     

6. Well No. 4 Bypass $28,000   X     

7. Well No. 6 (Riverwalk Well)           X 

TREATMENT 

8. Arsenic Treatment Facility Feasibility $5,000 X         

9. Arsenic Treatment Facility Improve. $50,000  X      

10. Well Chlorination Improvements        X 

STORAGE 

11. Murray Reservoir            X 

12. West Reservoirs Improvements        X 

13. East Reservoir Improvements        X 

DISTRIBUTION 

14. Murray Street Master Meter $60,000 X       

15. Murray Street Booster Pump Station $467,000      X  

16. 5th Avenue Water Main Replacement $466,000 X       

17. Elmway Water Main Ext. Phase 3 $877,000  X      

18. 1st Avenue Water Main $1,395,000      X  



Gray & Osborne, Inc., Consulting Engineers 

ES-6  City of Okanogan 
September 2016  Water System Plan 

TABLE ES-1 con’t 
 

Capital Improvement Plan 

PROJECT 
OCT. 
2015 

COST(1) 

YEAR PLANNED 

‘16 ‘17 ‘18 ‘19 ‘20 ‘21 >’21 

DISTRIBUTION CON’T 

19. South Okanogan Water System         
Improvements 

$1,097,000      X  

20. Rodeo Trail Water Main Replacement $729,000      X  

21. Highland Dr Water Main Replacement $224,000      X  

22. Tacoma/Spokane Streets Water Loop $623,000      X  

23. 2nd Avenue S. Water Main Replacement        X 

24. Viewmont Dr Water Main Replacement        X 

25. 3rd Avenue N. Water Main Replacement        X 

26. Mill Street Water System 
Improvements 

       X 

27. Airport Booster Pump Station        X 

28. 3rd Avenue Water System 
Improvements 

       X 

29. North River Crossing        X 

30. 4th Avenue Water Main Replacement        X 
6-year capital improvement only; construction costs for 20-year capital 

 

FINANCING 
 
Financing of the proposed six-year capital improvements shown on Table ES-1 will most 
likely include a mix of City funds with grant/loan packages from USDA Rural 
Development (RD) and Health’s Drinking Water State Revolving Fund (DWSRF).  For 
this Plan, it has been assumed that the City will fund the smaller improvement projects 
(Improvement Nos. 1, 2, 5, 6, 8, 9, and 14) with DWSRF funds sought for the remaining 
well improvement projects (Improvement Nos. 3 and 4), and RD grant/loan funds sought 
for the remaining six-year improvements. 



 i
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CHAPTER 1 
 

DESCRIPTION OF WATER SYSTEM 
 
This chapter presents information on ownership and management of the water system, 
system background data, an inventory of existing system facilities, related planning 
documents, existing and future service areas and characteristics, and service area 
agreements and policies. 
 
OWNERSHIP AND MANAGEMENT 
 
The City of Okanogan, which is governed by a Mayor and City Council, owns, operates 
and manages the City’s water system.  The Washington State Department of Health water 
system identification number for the water system is 63200M.  City staff involved in 
management of the water system, as well as contact information for the City, follows: 
 
Personnel 
Craig Attwood  Clerk-Treasurer 
Shawn Davisson Public Works Director 
Loren Howell  Water System Operator (Water Distribution Manager II, Water 

Treatment Plant Operator I, Water Distribution Specialist, and 
Cross-Connection Control Specialist) 

Barry Featherly  Assistant Water System Operator (Water Distribution Manager II, 
Cross-Connection Control Specialist, Water Treatment Plant 
Operator In-Training) 

 
Contact Information 
City of Okanogan 
120 Third Ave N 
P.O. Box 752 
Okanogan, WA 98840 
(509) 422-3600 
 
HISTORY & BACKGROUND 
 
The City of Okanogan is located in north central Washington in the Okanogan River 
Valley.  The City sits on a narrow river plain with steeply rising side slopes.  The City’s 
retail area lies mostly to the west of the Okanogan River, with State Route 97 (SR 97) 
running parallel to the river on its east bank. The Oak Street bridge and the State Route 
20 bridge provide access to SR 97. The eastern portion of the City is located on tribal 
land, with the Colville Confederated Tribal boundary coinciding with the center of the 
Okanogan River.  The City continues to grow primarily to the south and west, with 
limited growth to the North due to the close proximity to Omak.  Growth is also limited 
to the east.  The commercial and industrial areas of the city are located primarily in east 
Okanogan with the residential areas located primarily on the west along the base of the 
surrounding hills. 
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The climate in the Okanogan area is influenced by the rain shadow effect of the 
Cascades.  Conditions throughout the region are characterized by warm, dry summers and 
relatively cold winters. Summer temperatures vary between an average minimum of 40°F 
to an average maximum of 92°F. Winter temperatures vary between an average minimum 
of 17°F to an average maximum of 40°F. The average annual precipitation for the region 
is 11 inches.  Most of the precipitation falls in the form of snow, with higher elevations 
accumulating more than 100 inches. 
 
Okanogan began as a trading post established by Frank J. Cummings in 1886, located 
near the mouth of Salmon Creek. As settlement near the post grew, it became the first 
city in the Okanogan Valley, known then as Alma, a name that is still borne by Alma 
Park, located in the City of Okanogan. The Okanogan River and area springs were the 
earliest water sources used by City residents. 
 
As the City grew, the City changed its name to Pogue in 1905, to honor one of the areas 
earliest orchardists. In 1907 the City was incorporated with a name change, due to the 
difficulty in pronouncing Pogue; the City changed its name to Okanogan, taken from 
Salish Indian language meaning “rendezvous.” At the same time, the City first started to 
use Watercress Springs as a municipal supply source and a rudimentary concrete 
distribution system was developed.  In 1914, after a countywide election, the City was 
awarded the county seat of government of the largest geographic county in the State of 
Washington. The City continued to use Watercress Springs as the sole municipal supply 
until the late 1920s when the Park Well was developed. This well was located near Alma 
Park and received its supply from shallow groundwater fed by the Okanogan River. In 
1939, Well No. 1 was drilled to provide additional source capacity. Major source, storage 
and distribution system improvements continue to present day. 
 
EXISTING FACILITIES 
 
Okanogan’s water system consists of four active wells, five active reservoirs, two booster 
stations, a transfer station, and approximately 24 miles of transmission and distribution 
piping. An inventory of major system components is presented herein.  A topographic 
map showing the existing water system is provided on Figure 1-1. The City’s water 
system has three pressure zones. Photographs of the City’s existing well houses, 
reservoirs, booster stations, and transfer station are presented in Chapter 6, Operation and 
Maintenance. 
 
SOURCES 
 
The City’s domestic water is supplied from four groundwater wells (Well Nos. 2, 3, 4, 
and 5) as shown on Figure 1-2. 
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Sources Not Currently in Use: 
 
Watercress Springs is the City’s original water supply, but is not currently being used as a 
domestic water source since the springs were determined to be Groundwater under the 
Direct Influence of Surface Water (GWI) in 2003. These springs are located one mile 
northwest of the City and adjacent to Salmon Creek on 18 acres of property owned by the 
City. The springs are also known as Salmon Creek Springs and Shull Springs. The 
property is approximately 2,300 feet in length and averages about 400 feet in width. The 
property was annexed to allow the City policing powers to control the property. 
 
The Park Well was drilled in the 1920s to augment supply from the Watercress Springs.  
The well was located on the western bank of the Okanogan River near Alma Park. The 
hand-dug well was approximately 3 feet in diameter and 30 feet deep and was equipped 
with two pumps (300 and 225 gallons per minute (gpm)). The well pumped into a cistern 
beneath the City sidewalk from which the water was pumped. This well has not been 
used since the 1970s and water rights associated with this well were transferred to Well 
No. 1 through the Washington State Department of Ecology (DOE). 
 
Well No. 1, drilled in 1939, is located in Alma Park near the City swimming pool. The 
well is located on the east side of 1st Avenue, between Tyee and Conconully Streets, 
approximately 150 feet south of Salmon Creek.  Use of this well was discontinued in 
1985 and the majority of its water rights transferred to Well No. 5 when well production 
decreased to less than 50 gpm.  The pump was removed from the well and the well casing 
sealed with a steel plate. 
 
Sources Currently in Use: 
 
Well No. 2, originally drilled in 1947 and re-drilled in 2000, is located in East Okanogan 
on City-owned property at the northeast quadrant of the intersection of Oak and Van 
Duyn Streets. 
 
Well No. 3, drilled in 1963, is located on the west edge of 4th Avenue, north of Hinde 
Street, at the base of the hill and below the North Reservoir. 
 
Well No. 4, originally drilled in 1976 and re-drilled in 2001, is located on City-owned 
property at the intersection of 1st Avenue and Tyee Street, immediately adjacent to 
Salmon Creek.  This well is equipped with a flow control valve and pumps to the City’s 
arsenic treatment facility.  The wellhead is equipped with a pitless adapter with a below 
ground discharge. 
 
Well No. 5, drilled in 1987, is located at the intersection of Ione Street and 2nd Avenue. 
This well is equipped with a Cla-Val flow control valve located in a vault on the well site. 
The wellhead is equipped with a pitless adapter with a below ground discharge. 
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Physical addresses for the City’s water sources are as follows: 
 

Well No. 1 (inactive):   Alma Park; 601 1st Avenue South 
Well No. 2:    State Patrol Park; 100 Van Duyn Street 
Well No. 3:    North Well; 1537 4th Avenue North 
Well No. 4:    Arsenic Plant; 51 Tyee Street 
Well No. 5:    Timm’s Park; 149 Ione Street 
Watercress Springs (inactive): Salmon Creek Road 

 
TABLE 1-1 

 
Existing Water System: Sources(1)  

1) Information provided by the Department of Ecology Well Logs and Water Rights 
2) Records indicate this well had problems with silting and sand which reduced the capacity so an 

application for change was filed to change the point of withdrawal to Well No. 5. 
3) The City has temporarily inactivated this source. 
4) MSL Elevation +/- 10 feet. 
5) Historical information as provided by the City. 
 

Parameter 
Well 

No. 1(2) 
Well 
No. 2 

Well 
No. 3 

Well 
No. 4 

Well 
No. 5 

Watercress 
Springs(3) 

DOH Source No./ 
ID 

S 01 
49G013 

S 02 
49G014 

S 03 
49G015 

S 04 
49G016 

S 06 
49G053 

S 05 
 

Certification Number 
CG4-

GWC266D 
CG4-

CWC369A 
G4-

*06878CWRIS 
G4-23854C 

G4-29193P   
CG4-

GWC369A 

S4-
000052Cl 

DOE Well Tag No. --- ABR535 AGJ158 AGJ157 AGJ156 AGJ159 

Source Status 
Inactive 

9/13/1995 
Active Active Active Active 

Inactive 
7/2/2003 

Type of Use Emergency Permanent Seasonal Seasonal Permanent Permanent 
Year Drilled or 
Redrilled 

1939 
1947 
2000 

1963 
1976 
2001 

1987 1908 

Well Depth (ft) 90 118 117 297 94 --- 
Wellhead Ground 
Elev. (ft)(4) 840 870 882 842 835 1170 

Rated Pump Capacity 
(gpm) 

--- 200 650 550 425 
Gravity 
Flow 

Actual Flow Rate 
(gpm) 

--- 200 650 550 425 
150-280 

Avg. 200(5) 
Static Water Level 
(ft) 

--- 40 70 18 17 --- 

Well Casing 
Diameter (in) 

8 12 12 12 18 --- 

Casing Description 
8” set @ 

47’ 

Sch 40, 4” 
PVC 2.5’ to 

215’ 

12” from 0’ to 
117’ 

Welded 12” 
from 2’ to 

252.5’ 
18” Welded --- 

Surface Seal 
Description 

Unknown 
Concrete 

Seal 8” to 3’ 
Unknown 

Bentonite to 
25’ 

Cement + 5% 
Bentonite  6’ 

to 25’ 
--- 

Pump Type Removed Submersible Submersible Submersible 
Submersible 

Turbine 
--- 

Motor Characteristics --- 25 hp 60 hp 75 hp 50 hp --- 
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STORAGE 
 
The City of Okanogan has five reservoirs in service, the characteristics of which are 
summarized in Table 1-2. The City’s current total water storage capacity is 1,710,000 
gallons, consisting of the volumes from the East Reservoir, North Reservoir and the West 
Reservoirs No. 1 and 2 and the Highland Reservoir. The East Reservoir, North Reservoir 
and the West Reservoirs No. 1 and 2 are all on the same hydraulic grade line as indicated 
on Figure 1-2.  The Highland Reservoir, located in a higher pressure zone, is supplied by 
the Sunrise booster pump station.  The City’s Watercress Springs Reservoir is currently 
out of service. 
 
The 550,000-gallon East Reservoir is located on the east side of the airport on City-
owned property. The reservoir is connected to the City water system by a 16-inch and 12-
inch water main.  The 16-inch main extends across the full width of the airport to reduce 
head loss through this level section of the pipeline profile. This reservoir is equipped with 
a telemetry altitude valve designed to automatically close to prevent reservoir overflows. 
The piping at the reservoir also includes a check valve in the altitude valve bypass line. 
The function of the check valve is to operate in parallel with the altitude valve and 
thereby permit a higher rate of water withdrawal from the reservoir. On the reservoir 
filling cycle, the check valve is closed, and all of the water is forced to pass through the 
controlling altitude valve. 
 
The East Reservoir is a reinforced concrete circular dome-roofed structure partially 
buried in the hillside with the site enclosed by fencing. This structure is painted orange 
and white in conformance with Federal Aviation Administration (FAA) requirements for 
airports. The reservoir is approximately 66 feet in diameter, with a water depth of 20 feet. 
It was constructed in 1976, under a combination of the Farmers Home Administration 
(FMHA) and the State Department of Social & Health Services (DSHS) loan and grant 
programs. 
 
The 550,000-gallon North Reservoir is partially buried in the hillside west of the City, 
just above Well No. 3. The reservoir is connected to the City’s water system with a 12-
inch water main. A combination overflow and drain line extends down the hill, parallel to 
the water main, and discharges into the Okanogan River. This reservoir is equipped with 
an altitude valve designated to automatically close to prevent reservoir overflows. 
 
The North Reservoir is a concrete circular reservoir with a domed roof constructed in 
1977, the year following construction of the East Reservoir. The structure is 
approximately 66 feet in diameter, and has a maximum water depth of 20 feet.  Financing 
for reservoir construction included assistance from FMHA and DSHS. 
 
The West Reservoirs are located adjacent to each other, west of the city center on a high 
bluff. West Reservoir No. 2 was reconstructed in 2005 and has a capacity of 
approximately 200,000 gallons. It is a partially buried cylindrical concrete reservoir, with 
a height of 20 feet. The West Reservoir No. 1 is believed to have been constructed in the 
1950s. West Reservoir No. 1 has a capacity of 210,000 gallons and is rectangular in 
shape, with a trapezoidal cross section providing a minimal 10 feet of stored water depth. 
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The overflow elevations for the West Reservoirs are approximately 1,064 feet above sea 
level. 
 
The West Reservoir overflow line discharges to a small pond to the north of the 
reservoirs for normal flows. The reservoir also has an overflow to Salmon Creek for 
auxiliary overflows. 
 
The Highland Reservoir was constructed in 2005 and is of similar dimensions and 
geometry to the West Reservoir No. 2, with a nominal capacity of 200,000 gallons. This 
reservoir is an above ground cylindrical concrete reservoir with a height of 20 feet. 
 
The Watercress Springs Reservoir has not been in use since 2003. It is a 400,000-gallon 
reservoir designed to store water conveyed from Watercress Springs. The reservoir is 
located approximately 1,000 feet downstream from the springs, east of the Salmon Creek 
County Road and east of Salmon Creek, on City-owned property. The reservoir and 12-
inch steel transmission main were built in 1954. 
 
The Watercress Springs Reservoir is a mostly buried, 66-foot diameter reinforced 
concrete reservoir with a flat roof and a hopper bottom, varying in depth from 13 to 17 
feet. The overflow elevation of the reservoir is approximately 1,154 feet. 
 
Physical addresses for the City’s active reservoirs are as follows: 
 

East Reservoir:   30 Okanogan Landfill Road 
North Reservoir:   1411 Sunrise Heights  
Highland Reservoir:   927 Parks Drive 
West Reservoir No. 1 & 2:  96 Crestview Drive 

 



Gray & Osborne, Inc., Consulting Engineers 

City of Okanogan  1-7 
Water System Plan  September 2016 

TABLE 1-2 
 

Existing Water System:  Storage 
 

Parameter 
East 

Reservoir 
North 

Reservoir

West 
Reservoir 

No. 1(1) 

West 
Reservoir 

No. 2 

Highland 
Reservoir 

Watercress 
Springs 

Reservoir 
Status Active Active Active Active Active Not In Use 
Year 
Constructed 

1976 1977 1950s 2005 2005 1954 

Type of 
Construction 

Concrete Concrete Concrete Concrete Concrete Concrete 

Storage 
Capacity, gal 

550,000 550,000 210,000 200,000 200,000 400,000 

Diameter, ft 66 66 54 x 54 42 42 66 
Height, ft 20 20 10 20 20 17 
Base Elevation, 
ft msl 

1,044 1,044 1,054 1,044 1,239 1,137 

Overflow 
Elevation, ft msl 

1,064 1,064 1,064 1,064 1,259 1,154 

Altitude Valve Yes Yes No No No No 
Pressure Zone Main Main Main Main Zone 2 n/a 
(1) West Reservoir No. 1 has sloping walls giving this reservoir a trapezoidal cross-section; reservoir 

height is approximate. 
 
BOOSTER PUMPING STATIONS 
 
The City operates two booster pumping stations (BPS); the Sunrise (Highland) Drive 
BPS and Murray Street BPS, as summarized in Table 1-3. The original Highland Drive 
BPS was constructed in 1976 at the intersection of Highland Drive and 6th Avenue. In 
2005 this booster station was converted to a transfer station and the new Sunrise Drive 
BPS was constructed adjacent to the North Reservoir.  This booster station serves the 
Highland Reservoir and Pressure Zone 2. 
 
Physical addresses for the City’s booster stations are as follows: 
 

Sunrise Booster Station: 1409 Sunrise Heights  
Murray Booster Station: 873 Murray Street 
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TABLE 1-3 
 

Existing Water System:  Booster Pumping Stations 
 

Parameter 
Sunrise 

Booster Station 
Murray Street  
Booster Station 

Pressure Zone 2 3 
Year Installed 2005 1976 
Hydraulic Grade Line 1,254 1,170 
Motor Horsepower (hp) (2) 30 HP (2) 5 HP 
Motor Manufacturer Franklin Electric Franklin Electric 
Rated Capacity (gpm) 350 190 
Voltage, Phase 480, 3 220, 3 
Pump Manufacturer Simflo Berkeley, Gould 
Pump Series SSJ7C UHM 
Fuse Amperage (amps) 45 16 
 
TRANSFER STATION 
 
The City has a transfer station located at 530 Highland Drive to automatically convey 
water from the Murray pressure zone (at a higher hydraulic grade line) to the lower 
pressure zone via a four-inch pressure relief valve (PRV). This valve is located in a vault 
near the intersection of Highland Drive and 6th Avenue. This transfer station allows the 
storage volume of the Highland Reservoir to serve as a back-up supply to the lower zone 
should pressures drop in the lower zone during an extreme high demand event such as 
during a fire. 
 
TRANSMISSION AND DISTRIBUTION 
 
The City has approximately 22 miles of transmission and distribution system piping. All 
new and replacement piping primarily consists of PVC. A summary of the City’s piping 
infrastructure is summarized in Table 1-4. 
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TABLE 1-4 
 

Existing Water System:  Transmission & Distribution Piping 
 

Diameter 
(inches) 

PVC 
(feet) 

Steel 
(feet) 

Asbestos-
Cement 

(feet) 

Galv. 
Iron 
(feet) 

Cast 
Iron 
(feet) 

Ductile 
Iron 
(feet) 

HDPE 
(feet) 

Unknown 
(feet) 

Total 
Length 
(feet) 

Percent 
of 

Total 

1 0 0 0 0 0 0 0 545 545 <1% 

2 0 0 0 701 0 0 0 3,026 3,727 3% 

2.5 0 1,086 0 465 0 0 0 0 1,552 1% 

4 0 0 2,081 0 2,842 0 0 848 5,771 5% 

6 490 0 13,325 0 10,411 4,348 0 17,610 46,184 40% 

8 2,309 0 22,235 0 5,876 631 0 830 31,881 28% 

10 5,275 0 121 0 0 0 0 0 5,396 5% 

12 4,294 8,721 5,237 0 0 1,319 241 0 19,812 17% 

16 0 0 0 0 0 715 0 0 715 1% 

Total 12,368 9,807 42,998 1,166 19,129 7,012 241 22,860 115,581 100% 

 
TREATMENT AND DISINFECTION 
 
The City does not currently chlorinate for disinfection unless there is a failed 
bacteriological test. When a failed test occurs, the City typically chlorinates the reservoirs 
in the area nearest the failed test sample location prior to performing additional testing.  
 
In January 2001, the Environmental Protection Agency (EPA) tightened the standard for 
maximum contaminate level (MCL) for arsenic from 50 ppb (parts per billion) to 10 ppb. 
Groundwater from Well No. 4 was found to contain approximately 19 ppb arsenic.  The 
City’s arsenic treatment facility, constructed in 2009, currently serves Well No. 4 
 
TELEMETRY AND CONTROLS 
 
The City’s water system has an automated telemetry system that was installed in 2001 
and 2002. The system controller is located at the Public Works Office and the remote 
sites are installed at Well Nos. 2, 3, 4, and 5; all five active reservoirs; and at the 
Highland Drive transfer station. 
 
The telemetry system indicates reservoir levels, provides high and low level alarms and 
level recording; automatic well starting and stopping, transfer station flow control and 
data recording of the status of the various system components. 
 
WATER RIGHTS 
 
The City currently has municipal water rights issued by the Washington State Department 
of Ecology for an instantaneous withdrawal of 2,520 gpm and 1,629.3 acre-feet annually. 
Excluding the Watercress Springs right which is temporarily out of service, these 
amounts are reduced to an instantaneous withdrawal of 2,220 gpm and 1,145.3 acre-feet 
annually. Although the City is not currently using water from Watercress Springs, it does 
not intend to abandon this water right. 
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GROUND WATER RIGHTS 
 
Ground Water Certificate (GWC) No. 5327: 650 gpm, 700 ac-ft per year, Well No. 3.  
The annual portion withdrawn under this water right certificate and GWC 265-C 
(relinquished), GWC 266-D, GWC 369-A, GWC 3410-A and SWC 592 (relinquished) is 
not to exceed 700 ac-ft/yr. The instantaneous quantity, 650 gpm, issued as additive. 
 
GWC No. 266-D: 100 gpm, 29 ac-ft annually, Well No. 1.  This certificate was initially 
withdrawn from a 25 ft deep, dug well located in Alma Park.  The rights were transferred 
to be withdrawn from Well No. 1, located approximately 50 ft west of the Alma Park 
Well.  The period of use is restricted to April 1 through October 31 each year as the use 
was originally for only park and swimming pool uses. The instantaneous quantity, 100 
gpm, is additive. The annual quantity, 29 ac-ft/yr is non-additive (see GWC 5327). 
 
GWC No. 369-A: 350 gpm, 200 ac-ft annually, Well No. 5. The instantaneous quantity, 
350 gpm, is additive.  The annual quantity, 200 ac-ft/yr is non-additive (see GWC 5327). 
This certificate initially authorized the City to withdraw 500 gpm, 200 ac-ft annually for 
municipal supply. However, on 8/23/1988, in a decision by the Department of Ecology, 
the withdrawal rate was reduced to 350 gpm as a condition of transferring this right from 
Well No. 1 to Well No. 3. Although the City did not appeal Ecology’s decision, there 
remains a question as to whether this reduction was justified considering that this is a 
municipal water right. 
 
GWC No. 3410-A: 200 gpm, 320 ac-ft annually, Well No. 2. This certificate was issued 
supplemental to certificates SWC 592 (relinquished), GWC 265 (relinquished), GWC 
266-D and GWC 369; consequently, the annual quantity is non-additive. The 
instantaneous quantity, 200 gpm, is additive. 
 
CG-4-23854C: 550 gpm, 400 ac-ft per year, Well No. 4. Both quantities are additive.  
The City filed for and received temporary authorization to transfer 300 gpm of these 
rights to Well No. 5 for one year, from August 7, 2006 to August 1, 2007 while the City 
completed its arsenic treatment plant project for Well No. 4. 
 
GWC No. G4-29193: 300 gpm, 400 ac-ft annually, Well No. 5. The annual quantity of 
this water right issued non-additive to certificates GWC 266-D, GWC 369-D, GWC 
3410-A, GWC 5327-A and G4-23854C and Water Right Claim No. 000052 (should a 
right be confirmed following adjudication). No water is allowed to be withdrawn under 
this authorization when the Okanogan River is below the minimum flows identified in the 
authorization. The instantaneous quantity was reduced from 650 gpm to 300 gpm when 
GWC No. 369-A was transferred to Well No. 5. 
 
GWC No. G4-3838-A: 50 gpm, 39 ac-ft, Well No. 3. This certificate is being transferred 
from the Progressive Flats Water Association (PFWA) wells to City of Okanogan’s Well 
No. 3. Both instantaneous and annual rights are additive. 
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GWC No. G4-30573-A: 20 gpm, 6.3 ac-ft, Well No. 3. This certificate is being 
transferred from the PFWA wells to City of Okanogan’s Well No. 3. Both instantaneous 
and annual rights are additive.  
 
SWR Certificate 592: Around 1930, the City completed a well about 500 feet from the 
bank of the Okanogan River at about 1st and Queen Streets to supplement the City’s sole 
supply of water at the time, the Shull Springs supply on Salmon Creek.  According to the 
remarks on the permit application, the City applied for the permit in 1931, one or two 
years after completing the well. A certificate was issued in 1932 for 1.5 cfs (about 
670 gpm).  The City voluntarily relinquished the right in 1970. 
 
WATER RIGHT CLAIMS 
 
Surface Water Right (SWR) Claim 000052: This source is commonly referred to as 
“Watercress Springs”, “Shull Springs”, or simply “The Springs”. On February 24, 1970, 
the City filed a water right claim for this source, listing the date of first of use to be 1908, 
in the amounts of 300 gpm and 484 ac-ft per year. It has been reported that the spring 
flow currently varies from 175 gpm to 300 gpm. The water rights consist of certificates 
and claims and are summarized in Table 1-5. Copies of the City’s water rights are 
presented in Appendix K. 
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TABLE 1-5 
 

Water Rights Summary 

 

Well No. Certificate Control Number 
Priority 

Date 
Qi (2) 

(gpm) 
Qa (2) 

(ac-ft/yr) 
Well No. 1 Certificate  GWC No. 266-D 1924 100(A) 29(N)(1) 
Well No. 2 Certificate GWC No. 3410-A 2/21/48 200(A) 320(N)(2) 

Well No. 3 
Certificate GWC No. 5327 9/13/63 650(A) 700(3) 
Certificate GWC No. G4-3838-A 6/7/06 50(A) (4) 39(A) 
Certificate GWC No. G4-30573-A 1/22/91 20(A) (4) 6.3(A) 

Well No. 4 Certificate CG4-23854C 12/24/75 550(5)(A) 400(A) 

Well No. 5 
Certificate  GWC No. 369-A 7/27/46 350(A) 200(N)(6) 
Certificate  GWC No. G4-29193 1/30/87 300(A)(S) 400(N)(7) 

Watercress 
Springs 

Claim SWR No. 000052 1908 300(N) 484(A) 

Total 2,520 1,629.3 
(1) This right was originally held under Certificate 266D for the hand-dug Park Well and was 

transferred to Well No. 1 on 7/20/87. 
(2) The Record of Examination on this right states that at the time this certificate was issued, the City 

held SW Certificate 592 and GW Certificates 265, 266, and 369A for a total of 1675 gpm and 
1488 A-ft. The 320 ac-ft annual portion of this right was issued non-additive to these rights.  
SW Certificate 592 was subsequently relinquished. 

(3) This certificate was issued non-additive to SW Certificate 592 and GW Certificates 265, 266, 
369A, and 3410. The total withdrawal allowed under all of these certificates was limited to 700 ac-
ft/yr. 

(4) The City has filed water right change applications CG4-GWC3838-A & CG4-30573P to allow 
withdrawal from Well No. 3. 

(5) The City received temporary authorization to transfer 300 gpm of these rights to Well No. 5 for 
one year, from 8/7/06 while the City completed its arsenic treatment plant project for Well No. 4. 

(6) This right was originally held under Certificate 369-A for Well No. 1 and was transferred to Well 
No. 5 on 7/20/87. This certificate is included in the 700 ac-ft/yr cap identified in the 1963 Well 
No. 3 certificate. 

(7) The annual portion of the certificate was issued non-additive to the City’s Ground Water 
Certificates No. 266-D, No. 369-D, No. 3410-A, and No. 5327-A, No. G4-23854C and Water 
Right Claim No. 000052.  The instantaneous portion of the certificate was also issued non-additive 
subject to minimum Okanogan River flows and Certificate of Change 369-A. The City issued the 
Proof of Appropriation in 1988. The DOE wrote in a subsequent correspondence that a certificate 
for this well would be issued following a final DOE inspection. 
(A)  Additive. 
(N)  Non-additive. 
(S)  Subject to minimum Okanogan River flows (see Appendix K). 
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PROGRESSIVE FLATS WATER RIGHTS 
 
On January 27, 2006, the Progressive Flats Water Association (PFWA) filed applications 
for change CG4-GWC3838-A and CG4-30573P to add the Okanogan Well No. 3 as a 
point of withdrawal for the PFWA water rights.  The PFWA has wells which have been 
phased out of use now that they use water wholesaled by the City of Okanogan via the 
pipeline and booster station constructed in the late 2000s. The water table at the 
Progressive Flats well sites had been dropping and the PFWA wells had begun to have 
low production rates in addition to hazardous uranium content. 
 
DICKSON WATER RIGHT 
 
The City also holds irrigation rights for two shallow wells and the Okanogan River for a 
system that is not currently connected to the City’s municipal water system.  This water 
right is based on an older water right held by Mr. Warren Dickson. 
 
The original water right held by Mr. Dickson was a 390 gpm and 156 acre-foot/year 
surface water right diverted from the Okanogan River for irrigation purposes from April 
1 to August 15. The right has been determined to be a tribal reserved right by the 
Pollution Control Hearings Board (PCHB). The decision was prompted by issuance of a 
water right permit by DOE in 1979 as requested by Mr. Dickson. In 1993, the DOE 
issued a superceding certificate following the PCHB decision, with the provision that if 
the tribal reserved right is upheld through adjudication, the certificate will be 
relinquished. However, if the tribal reserved right is not upheld, the certificate shall 
provide the holder with an interruptible right to the same quantity subject to minimum 
Okanogan River flows. 
 
In 1998, the City entered into an agreement with Mr. Dickson acquiring a parcel and its 
associated water right on the Colville Nation east of the Okanogan River and within City 
limits.  The agreement transferred to the City the ownership of the parcel and a portion of 
the water right appurtenant to the land – specifically, 24/40ths of the original water right. 
 
Based on the 1998 agreement and subsequent review by the Tribal Water Committee in 
2000, the City is entitled to 0.544 cfs (or 245 gpm) and 85 acre-feet, subject to minimum 
Okanogan River flows. The City has relinquished the Dickson water right in exchange for 
a permit from the Colville Tribe for 0.544 cfs and 85 acre-feet. This water has historically 
been diverted from two shallow wells on the City property and also directly from the 
Okanogan River. None of these facilities are currently connected to the City’s potable 
water system.  The tribal Water Committee has restricted the use of water under this 
water right to on-site use only.  The City currently operates and maintains the facilities 
for irrigation of a sports field at a shared cost with the owners of the remainder of the 
original property. 
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IRRIGATION SUPPLY 
 
The City is also partially served by the Alta Vista Irrigation District and the Okanogan 
Irrigation District. Approximately 290 parcels (less than 10 percent of the area within the 
City Limits) of the City are served by irrigation water. The Okanogan Irrigation District 
serves approximately 51 parcels and the Alta Vista Irrigation District serves 
approximately 239 parcels. A schematic of those connections served within the City 
Limits is shown on Figure 1-3. The City does not operate or maintain these irrigation 
facilities. 
 
PLANNING AND POLICIES 
 
The following sections describe the City’s current water system planning efforts and 
water service policies. 
 
RELATED PLANNING DOCUMENTS 
 
The following planning documents were used in the preparation of the City of Okanogan 
2015 Water System Plan Update: 
 

 City of Okanogan, Water System Plan Update, Gray & Osborne, Inc., 
October, 2009. 

 City of Okanogan, Comprehensive Plan, 2015. 
 Okanogan County, Comprehensive Plan, 2014. 

 
WATERSHED PLANNING 
 
Concerning endangered and threatened species listed in the area, the Okanogan River is 
tributary to the Upper Columbia River. The Upper Columbia River spring-run Chinook 
salmon were listed as Endangered in 1994, critical habitat was established in September 
2005; Upper Columbia River steelhead were listed as Endangered in June 2007 and 
critical habitat was established in September 2005; Columbia River Chum Salmon were 
listed as Threatened in June 2005, critical habitat was designated in September 2005; 
Columbia River bull trout were listed as Threatened in 1998 and the latest critical habitat 
determination was in September 2005. 
 
The City of Okanogan is located in Water Resource Inventory Area (WRIA) 49, which is 
in Phase 2 & 3 of implementation. The Department of Ecology lists the status of 
Watershed Planning Act Activities in WRIA 49 as “Currently working on Phase 2: 
Watershed Assessment and Phase 3: Plan Development at the same time” in regards to 
RCW 90.82 Watershed Planning. 
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SERVICE AREA CHARACTERISTICS 
 
EXISTING AND FUTURE SERVICE AREA 
 
The City of Okanogan’s existing service area, retail service area, future service area and 
service area are shown on Figure 1-3.  The City’s existing service area encompasses the 
City Limits except those portions not currently served by the City as shown on Figure 1-
3.  The City’s water rights place of use is defined as the area within the service area in 
accordance with WAC 246-290-107.  The City’s retail and future service areas are 
coincident with the City Limits. 
 
The City wholesales water to the Progressive Flats Water Association. On November 14, 
2006, the City of Okanogan signed an agreement with the Progressive Flats Water 
Association for the delivery of water for domestic use for the Progressive Flats service 
area in exchange for the temporary transfer of all of the Progressive Flats water rights to 
the City.  The City’s service area, which encompasses the Urban Growth Area (UGA) 
PFWA boundaries, is also shown on Figure 1-3.  The portion of the City east of the river 
is located within the Colville Confederated Tribes Reservation. 
 
ZONING 
 
Extensive zoning changes are not expected to the area in and around the City within the 
next 20 years. Residential development is expected to continue at the system extremities, 
with commercial and industrial growth centered on the railroad corridor and the major 
traffic route through the City. 
 
NEIGHBORING WATER PURVEYORS 
 
According to the Department of Health, the City has nine neighboring water purveyors: 
 

 City of Omak (Group A Water System ID 63750) 
 Progressive Flats Water Association (Group A Water System ID 69650) 
 Okanogan County Fair (Group A Water System ID 34314) 
 Our Lady of Valley Catholic Church (Group A Water System ID 41522) 
 Way S (Group A Water System ID 27676) 
 Don’s Mobile Home Court (Group B Water System ID 47840) 
 Okanogan Maintenance Facility (Group B Water System ID HD011) 
 Deering Water System (Group B Water System ID 00823) 
 Hidden City Mobile Home (Group B Water System ID 32623) 

 
The City of Okanogan has no water service agreements with any other water purveyors 
besides the Progressive Flats Water Association at this time. 
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DUTY TO SERVE 
 
Per RCW 43.20.260, the City has a duty to serve within its retail service area if a 
potential user approaches the City with a request for connection and the following 
threshold factors apply: 
 

 The City has sufficient capacity to serve water in a safe and reliable 
manner. 

 The service request is consistent with adopted local plans and 
development regulations. 

 The City has sufficient water rights to provide service. 
 The City can provide service in a timely and reasonable manner. 

 
City resolution No. 2006-19, included in Appendix N, addresses water utility connections 
outside the Okanogan City Limits and the City maintains a policy of not providing water 
service connections to properties outside the City Limits, except in the case of certain 
conditions as detailed in the resolution. 
 
SERVICE AREA POLICIES AND CONDITIONS OF SERVICE 
 
Service area policies are addressed in the City’s ordinances. These ordinances have been 
developed to be consistent with the City’s Comprehensive Plan and with the City’s 
development standards. 
 
Connection to a City water main is discussed in Okanogan Municipal Code (OMC) 
Title 13, anyone desiring service can apply at City Hall. 
 
The Washington State Department of Health has established a list of service area policies 
to be referenced in water system planning documents. Table 1-6 lists the type of service 
area policy, current City policies, and the reference source. 
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TABLE 1-6 
 

Service Area Policies 
 

Policy Name Description Reference 
Wholesaling of 
Water 

Wholesaling or wheeling permitted. Not covered(1) 

Annexations Annexation required to obtain water service. 
Resolution 

No. 2006-19 

Design Performance 
Standards 

Defines minimum standards for construction 
of domestic water facilities. 

See Chapter 7 

Mandatory 
Connection 

Connection to water system within corporate 
limits is mandatory. 

Not covered 

Plat Review Fees Developer responsible for all plat review fees. OMC Title 17 
Latecomer 
Agreements 

Agreements allowing cost reimbursement 
when “latecomers” hook up. 

Case-by-case 
approval 

Oversizing 
City provides funds for upsizing developer 
extensions for future growth. 

Case by case 
approval 

Cross-Connection 
Control Program 

Policy establishing the requirements for cross 
connection prevention devices. 

OMC 13.10 

System Extensions Policy regarding service extensions. OMC 13.04 

Design and 
Performance Policy 

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

OMC 13.04 
and OMC 

17.28 

Connection 
Responsibility 
Policy 

Policy stating whether connection 
responsibility shall be completed by the water 
system or by a hired professional at the 
expense of the applicant. 

OMC 
13.04.440 

Connection Fee 
Policy 

An established connection fee required to be 
paid in full before connection to the system. 

Ordinance 
1098 

Meter Policy 
Policy stating whether or not an individual 
service meter is required. 

OMC 
13.04.310 

(1) The City’s written policy is to not serve outside its corporate limits unless certain conditions are 
met. For these conditions see Resolution No. 2006-19 (Appendix N). The City does not expect to 
begin doing so within the 6-year planning period. 
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CHAPTER 2 
 

BASIC PLANNING DATA 
 
This chapter presents the basic planning data used to estimate Okanogan’s future water 
demands. Water demand projections are used in Chapter 3 to evaluate the adequacy of 
the City’s existing water system. 
 
HISTORICAL DATA 
 
This section contains historical population, services, and production/consumption data. 
 
HISTORICAL POPULATION 
 
Population within Okanogan has increased steadily as shown on Figure 2-1.  
 

FIGURE 2-1 
 

Historical Population 
 

 
(1) Source:  City of Okanogan Comprehensive Plan and Engineering Report (1996). 
(2) Source:  Office of Financial Management, Forecasting Division, Postcensal Estimates of April 

1st Population and Housing, 1960-Present. 
(3) Note that the population of the Progressive Flats Water Association (approximately 135 in 

2014) is not shown on this figure. 
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SERVICE CONNECTIONS 
 
Table 2-1 lists the number of connections in each of the City’s main customer categories 
for 2014. 
 

TABLE 2-1 
 

2014 Customer Accounts 
 

Customer Classification 
Number of 

Connections(1) 
Percent of 

Connections 
Residential - Single Family 725 73.9% 
Residential - Multi Family(2) 56 5.7% 
Rural 31 3.2% 
Commercial(3) 143 14.6% 
Schools 10 1% 
City(4) 16 1.6% 
Total 981 100% 

(1) Approximate - count may vary during the year. 
(2) These connections may serve multiple units with the same connection. The City estimates that 

there are approximately 205 units included in this classification. 
(3) These connections may serve multiple units with the same connection. The City estimates that 

there are approximately 160 units included in this classification. 
(4) Includes City Hall, cemetery, parks and other City facilities. 

 
HISTORICAL WATER USE 
 
Water production is metered as it enters the distribution system at each of the well sites.  
This production data is recorded via the telemetry system on a daily basis. Water 
consumption is metered at individual service water meters. Consumption data is recorded 
on a monthly basis, typically April through October, except for the high use commercial 
meters which are read each month of the year. During the winter months, weather 
conditions make meter reading difficult, so the base rate is typically billed, and any 
overage is addressed once the meters are again read in the spring. The City is in the 
process of installing radio-read meters that will enable the City to read meters through the 
winter months. The City has installed mag-meters on Wells No. 2, 3, 4 and 5 which will 
facilitate more accurate metering of water production. 
 
AVERAGE DAY DEMAND (ADD) 
 
Table 2-2 lists water production between 2006 and 2014.  Annual production, or demand, 
is commonly reduced to a daily value, and is referred to as the average day demand 
(ADD). The ADD in 2007 was higher than the more recent years of 2012-2014 where 
ADD has decreased significantly.  The 4-year average ADD for years 2011-2014 will be 
used for analysis in this Plan. 
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TABLE 2-2 
 

2006-2014 Average Daily Demand (ADD) 
 

Year 
Service Area 

Population(1)(2) 

Total Annual 
Production 

(gal) 

ADD 
(gpd) 

ADD 
(ac-ft/yr) 

2006 2,485 217,330,000 595,000 670 
2007 2,445 226,471,000 620,000 700 
2008 2,470 207,528,000 569,000 640 
2009 2,495 217,486,000 596,000 670 
2010 2,552 184,237,000 505,000 570 
2011 2,585 197,726,000 542,000 610 
2012 2,535 222,626,000 610,000 680 
2013 2,560 208,481,000 571,000 640 
2014 2,595 169,170,000 463,000 520 

4-Year Average(3) 547,000 610 
(1) Source:  OFM, Forecasting Division, Intercensal Population Estimates (2000-2010). 
(2) Source:  OFM, Forecasting Division, Postcensal Population Estimates (2010-2014). 
(3) 4-year average based on data from 2011 through 2014. 
 
The monthly distribution of production is shown on Figure 2-2 for 2009-2014.  Typical of 
most eastern Washington communities without separate irrigation, demands increase 
significantly in the summer as the result of lawn irrigation. Water used for irrigation is 
largely supplied by the City’s potable system, however, there are approximately 290 
parcels served by the local irrigation districts through separate, non-metered irrigation 
systems. 
 
Monthly water production from 2009-2014 is shown on Figure 2-2.  In general, peak 
month water production has decreased approximately 20 percent over the past 5 years. 



Gray & Osborne, Inc., Consulting Engineers 

2-4  City of Okanogan 
September 2016  Water System Plan 

FIGURE 2-2 
 

2009-2014 Monthly Water Production 
 

 
 
Figure 2-3 shows monthly production for each well and all wells combined for 2014. 
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FIGURE 2-3 
 

2014 Monthly Water Production By Well 
 

 
 
MAXIMUM DAY DEMAND (MDD) 
 
The maximum day demand (MDD) is determined by the previous four year’s production 
records. The MDD is defined as the maximum quantity of water produced in a 24-hour 
period. Table 2-3 shows the history of the MDD, taken from the daily source meter 
reading data for 2009 through 2014.  The ratio of MDD to ADD shown in this table 
represents the maximum day demand peaking factor used for system analysis throughout 
this Plan. 
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TABLE 2-3 
 

2009-2014 Maximum Day Demand (MDD) 
 

Year 
ADD (1)

(gpd) 
MDD
(gpd) 

MDD (2)

(gpm) 
MDD/ADD 

Ratio 
2009 596,000 1,190,000 826 2.0 
2010 505,000 1,116,000 775 2.2 
2011 542,000 1,101,000 765 2.0 
2012 610,000 1,121,000 778 1.8 
2013 571,000 1,374,000 954 2.4 
2014 463,000 1,251,000 869 2.7 

4-Year Average(3) 547,000 1,212,000 842 2.2 
(1) From Table 2-2.  
(2) MDD(gpm) = MDD(gpd)  1440 gpm/gpd. 
(3) 4-year average based on data from 2011 through 2014; ADD and MDD figures rounded up to the 

nearest 1,000 gpd. 
 

MDD/ADD ratios for the City range from a low of 1.8 in 2012 to a high of 2.7 in 2014. 
The Washington State Department of Health Water System Design Manual cites typical 
peaking factors between 1.5 and 3.0. The Okanogan Water System Plan Update (2009) 
used a maximum day demand peaking factor of 2.1. The 4-year average ratio of 2.2 as 
indicated in Table 2-3 will be used in the calculation of the peaking factor for this report. 
 
PEAK HOUR DEMAND (PHD) 
 
The maximum quantity of water used in a one-hour period during a maximum day is the 
peak hour demand (PHD). For the year 2014, the PHD/ADD ratio was 3.9. To determine 
the peaking factor, we took the PHD/ADD ratio and divided it by the MDD/ADD ratio 
from above (of 2.2), this gives us a peaking factor of 1.8. The Okanogan Water System 
Plan Update (2009) utilized a peaking factor of 1.8. It is generally accepted that this peak 
hour peaking factor ranges from 1.5 to 2.5. The Department of Health’s Water System 
Design Manual (WSDM) also provides a method for determining the City’s peaking 
factor. This method takes into account the number of service connections, the MDD, 
empirical factors and coefficients in order to arrive at a suitable factor. The WSDM 
determined peaking factor (PHD/MDD ratio) is 1.7.  The calculated peaking factor of 1.8 
will be used for this Plan. 
 
CONSUMPTION HISTORY 
 
As noted above, the City reads service meters monthly from April to October and only 
reads the high use commercial meters year round. In April, the City begins reading all 
meters again and charges its customers for any overage incurred during the winter 
months. Table 2-4 shows the annual water consumption broken out into the City’s 
various customer classifications. 
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TABLE 2-4 
 

2010-2014 Total Water Consumption 
 

Year 
Resid. 
SF (1) 

(gal) 

 
PFWA(2) 

(gal) 

Resid. 
MF (1) 

(gal) 

Rural    
(gal) 

Commer. 
(gal) 

Schools 
(gal) 

City 
(gal) 

Total 
(gal) 

2010 75,533,000 295,000 19,360,000 5,644,000 34,587,000 15,203,000 24,889,000 175,511,000
2011 73,132,000 3,473,000 20,696,000 5,605,000 37,573,000 13,195,000 24,261,000 177,935,000
2012 78,583,000 4,072,000 21,657,000 6,042,000 36,552,000 16,966,000 25,169,000 189,041,000
2013 74,042,000 3,723,000 19,671,000 6,040,000 33,919,000 19,275,000 25,082,000 181,752,000
2014 71,350,000 4,207,000 16,247,000 4,373,000 25,853,000 18,763,000 21,401,000 162,194,000

4-Year 
Avg.(3) 74,277,000 3,869,000 19,568,000 5,515,000 33,474,000 17,050,000 23,978,000  

(1) SF = Single Family, MF = Multi-Family. 
(2) PFWA = Progressive Flats Water Association. 
(3) 4-year average based on data from 2011 through 2014, rounded to the nearest 1,000 gallons. 
 
Residential consumption, consisting of single family, multi-family, and PFWA 
consumption, is summarized in Table 2-5 for 2010 to 2014. The average residential per 
capita consumption is not excessive considering that this amount includes irrigation for 
the majority of service connections. As shown in Table 2-5, the average per capita daily 
residential consumption is 104 gallons per capita day (gpcd). 
 

TABLE 2-5 
 

2010-2014 Residential Water Consumption 
 

Year 
Service 
Area 

Population 

Residential 
Consumption (1) 

(gal/yr) 

Avg. Day Res. 
Consumption (2) 

(gpd) 

Per Capita Res. 
Consumption (3) 

(gpcd) 
2010 2,552 95,188,000 261,000 102 
2011 2,585 97,301,000 267,000 103 
2012 2,535 104,312,000 286,000 113 
2013 2,560 97,436,000 267,000 104 
2014 2,595 91,804,000 252,000 97 

4-Year Average(4) 104 
(1) Residential SF plus Residential MF plus PFWA from Table 2-4. 
(2) Average Day Residential Consumption = (Annual Residential Consumption) / (365 days) and 

rounded to the nearest 1,000 gpd. 
(3) Per Capita Residential Consumption = (Average Day Residential Consumption) / (Service Area 

Population).  gpcd = gallons per capita per day. 
(4) 4-year average based on data from 2011 through 2014. 
 

Seasonal Variations in Consumption 
 
The City’s 2014 monthly water use by classification is shown on Figure 2-4.  As can be 
seen in the figure, many of the classification usages vary significantly depending upon 
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the season of the year, with irrigation demands playing a significant role in water 
consumption during the summer months for residential, irrigation, and apartment 
customer classifications.  
 

FIGURE 2-4 
 

2014 Seasonal Variations in Consumption by Customer Classification 
 

 
 
DISTRIBUTION SYSTEM LEAKAGE 
 
Distribution system leakage (DSL) is defined as the difference between total water 
produced and authorized consumption. DSL includes any water loss due to leaks or 
unauthorized uses such as illegal service connections. DSL also includes accounting 
errors, inaccurate source and customer meters and storage tank overflows. Water leaving 
the system for un-metered usage such as flushing of mains and fire flows, if accounted 
for, is counted as an authorized use of water. Table 2-6 shows the calculation of DSL for 
the years 2010 to 2014. 
 
The Washington State Legislature passed the Municipal Water Supply – Efficiency 
Requirements Act of 2003, better known as the Municipal Water Law. This law presents 
municipal water suppliers with certain obligations to comply with, one of which is to 
meet a “Distribution System Leakage Standard” of 10 percent or less by July 1, 2011 (see 
DOH Water Use Efficiency Guidebook) or three years after installing all service meters. 
The City is pursuing efficient use of water resources and seeking to reduce DSL in order 
to meet this new standard. 
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The criteria for meeting the distribution leakage standard is based upon the DSL rolling 
average based on the most recent 3 years.  For the City of Okanogan, the most recent 3-
year average (from the years 2012 through 2014) is shown in Table 2-6 to be just over 10 
percent. 
 

TABLE 2-6 
 

2010-2014 Distribution System Leakage 
 

Year 
Annual 

Production(1) 
(gal) 

Annual 
Consumption(1) 

(gal) 

Distribution 
System 

Leakage(2) 
(gal) 

Percent of 
Total 

Production(3) 
(%) 

3-Year 
Average 

(%) 

2010 184,237,000 176,887,000 7,350,000 4%  
2011 197,726,000 178,730,000 18,996,000 10% 6.5% 
2012 222,626,000 189,710,000 32,916,000 15% 9.5% 
2013 208,481,000 182,421,000 26,060,000 12% 12.3% 
2014 169,170,000 162,712,000 6,458,000 4% 10.4% 

(1) Annual production and consumption from City records; consumption data includes estimated fire 
department usage (authorized water use). 

(2) Distribution System Leakage  = (Annual Production) – (Annual Consumption). 
(3) Percent of Total Production = (Distribution System Leakage)  (Annual Production). 
 
The City has metered all connections to the water system. The City meters water used at 
its parks, the City Library and City Hall complex, Wastewater Treatment Facility and the 
City’s pool. 
 
EQUIVALENT RESIDENTIAL UNITS 
 
The use of Equivalent Residential Units (ERUs) is a way to express water use by non-
residential customers as an equivalent number of residential customers. ERUs are 
calculated by dividing the total volume of water utilized in the single-family customer 
class by the total number of single-family residential connections. This number defines 
the average residential water use. The volume of water used by the other customer classes 
can then be divided by the average residential use to determine the equivalent residential 
units utilized by the other customer classes. The ERUs for each customer class are shown 
in Table 2-7. The average daily single-family residential consumption for the City of 
Okanogan was determined to be 270 gallons/day/ERU {71,350,000 gal/yr ÷ 365 days/yr 
÷ 725 residential connections = 270 gallons/day/ERU}. 
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TABLE 2-7 
 

2014 Equivalent Residential Units 
 

Classification 

Annual 
Consumption(1)

(gal) 

Number of
Connections 

(2) ERUs(3)
ERUs/ 
Conn. 

Percent of 
Total ERUs 

Residential – SF(4) 71,350,000 725 725 1.0 44.0% 
Residential – MF 16,247,000 56 165 2.9 10.0% 

Commercial 25,853,000 143 263 1.8 15.9% 
Rural 4,373,000 31 44 1.4 2.7% 

School 18,763,000 10 191 19.1 11.6% 
City 21,401,000 16 217 13.6 13.2% 

PFWA 4,207,000 45 43 0.9 2.6% 
Total 162,194,000 1026 1648 - - 100% 

(1) Based on the City’s 2014 water reports; including PFWA consumption. 
(2) Number of connections from Table 2-1 plus 45 PFWA connections. 
(3) ERUs = (Average Day Consumption) / (270 gpd/ERU); includes PFWA ERUs. 
(4) Includes PFWA consumption. 
 
EAST SIDE EQUIVALENT RESIDENTIAL UNITS 
 
By comparing the annual water use records for areas east of the Okanogan River it was 
found that water use on the east side of the Okanogan River is equivalent to 
approximately 100 ERUs, equating to approximately 8 percent of the City’s total ERUs. 
This usage amounts to approximately 50 ac-ft/yr. These demands are included in the 
previous tables. 
 
LARGEST WATER USERS 
 
Water consumption by the ten largest water users in the City of Okanogan is shown in 
Table 2-8. These commercial customers accounted for approximately 24 percent of 
metered consumption in 2014. Note that the Okanogan Jr./Sr. High School usage 
accounts for approximately 11 percent of the total water system consumption. Peak 
consumption patterns among the large water users are important because of modest 
increase or decrease in consumption by a large water user could significantly 
increase/decrease the demands on the water system. 
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TABLE 2-8 
 

2014 Largest Water Users 
 

Name 
Consumption (gal) % of 

Total Location 2014(1) 
Jr./Sr. High School Baseball Field #1 1041 7th Ave, S. 5,227,000 3% 
County Jail 149 3rd Ave, N. 5,107,000 3% 
Jr./Sr. High School Ag Building 334 5th Ave, S. 5,106,000 3% 
Jr./Sr. High School Kitchen 230 5th Ave, S. 4,885,000 3% 
Progressive Flats Water Association Rural 142, Conconully Rd. 4,207,000 3% 
Anweiler, LLC 23268 Hwy 20 3,168,000 2% 
Jr./Sr. High School Baseball Field #2 1302 Nickell Str. 2,881,000 2% 
Elmwood Apartments 880 2nd Ave, S. 2,622,000 2% 
County Courthouse 149 3rd Ave, N. 2,517,000 2% 
Valley Care Center 235 Tyee 2,472,000 2% 

Total 38,192,000 24% 
(1)  As a percentage of Total Annual Consumption, 2014 (See Table 2-7). 
 
IRRIGATION WATER CONSUMPTION 
 
According to the City, approximately 30 percent of the City’s water system connections 
are served by separate non-potable irrigation water provided by local irrigation districts. 
Because irrigation water is not currently metered from the non-potable water irrigation 
system serving the area within the UGA, it is not known how much irrigation water is 
consumed by these residents. 
 
PROJECTED LAND USE, FUTURE POPULATION, AND WATER 
DEMANDS 
 
This section provides population and water use projections based on the historical data 
presented in the previous sections. 
 
PROJECTED POPULATION 
 
The City of Okanogan Comprehensive Plan (2003) provides three population forecasts 
(Low, Medium and High) out to the year 2022. These forecasts equate to annual growth 
rates of 0.85 percent, 1.28 percent and 1.90 percent. The average annual growth rate of 
the City since 2010 has been approximately 0.42 percent.  For the purposes of this Plan, 
the City has projected a population growth of 0.42 percent as agreed upon with the City’s 
planning department. 
 
Progressive Flats Water Association 
 
The City wholesales water to the PFWA (per agreement in November, 2006). In the 
Progressive Flats Domestic Water System, Preliminary Engineering Report (Final), the 
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projected growth for the PFWA was assumed to be 1.3 percent, which is slightly higher 
than the City’s projected growth rate of 0.42 percent. The population of the City 
(approximately 2,595 in 2014) far exceeds that of the PFWA, therefore the growth rate 
used for these water system planning projections has been selected to be 0.42 percent.  
For total service area population, in 2014, the PFWA has 45 residential connections.  
From the City of Okanogan Water System Plan Update (2009), it can be derived that 
there are approximately 3 persons per residence in the City of Okanogan.  Assuming that 
the PFWA persons per residence ratio will be similar to this ratio in Okanogan, there are 
an estimated 135 persons in the PFWA. The historical population trends for the City of 
Okanogan were previously shown in Figure 2-1. The PFWA population and water use 
will be included when projecting future needs of the Okanogan water system. 
 
PROJECTED ERUS 
 
The City’s current zoning is shown on Figure 1-3. As discussed in Chapter 1, the City’s 
existing land use is nearly the same as the zoning shown on Figure 1-3. Based on the City 
of Okanogan Comprehensive Plan (2003), future land use is expected to continue to be 
shaped by the City’s zoning. Growth of ERUs has been projected based upon growth in 
projected population. 
 
Projected ERUs are shown in Table 2-9. 
 

TABLE 2-9 
 

Projected ERUs 
 

(1) All ERUs are projected to increase at 0.42 percent per year.  Residential SF ERUs include both 
City and PFWA residential ERUs. 

(2) SF = single-family residence 
(3) MF = multi-family residence 
(4) 6-year planning horizon 
(5) 20-year planning horizon 

 

Year 
Population ERUs(1) 

Resid. 
City 

Resid. 
PFWA 

Resid. 
SF(2) 

Resid. 
MF(3) 

Rural
Com-

mercial
City Schools Total 

2015 2,606 136 816 166 45 264 218 191 1,700 
2016 2,617 136 819 166 45 265 219 192 1,707 
2017 2,628 137 823 167 45 266 220 193 1,714 
2018 2,639 137 826 168 45 267 221 194 1,721 
2019 2,650 138 829 169 45 268 222 195 1,728 
2020 2,661 138 833 169 46 269 223 196 1,735 

2021(4) 2,672 139 836 170 46 270 224 196 1,743 
2035(5) 2,833 147 887 180 49 287 237 208 1,848 
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PROJECTED ADD, MDD, AND PHD 
 
Because the City’s water needs are served jointly by the City’s potable drinking water 
and two irrigation districts, (Alta Vista and Okanogan irrigation districts) for irrigation 
water, the ability of the irrigation districts to continue to supply irrigation water to the 
area within the UGA was assumed to continue in forecasting future water demand. It is 
assumed for the purposes of this plan that the City will continue to supply irrigation water 
to its customers within City limits not already served by an irrigation district (Figure 1-3). 
 
DOH requires planning for six and twenty year planning horizons. Table 2-10 shows the 
projected population, consumption, ADD, MDD and PHD through 2035.  Projected water 
demands were based on the projected growth rate of 0.42 percent and the 2010–2014 
ADD (547,000, as shown in Table 2-2).  
 
The production data was used to project the peak day and peak hour demands through the 
year 2035 by applying the peak day peak factor of 2.2 and peak hour peaking factor 1.8 
to the average day production and the peak day production, respectively. 
 

TABLE 2-10 
 

Projected ADD, MDD, and PHD 
 

Year 
Service 
Area 

Pop.(1) 
ERUs(1) 

ADD(2)   

(gpd) 

Annual 
Prod. 

(af/yr)(3)

MDD(4) 

(gpd) 
MDD(5)  

(gpm) 
PHD(6) 

(gpm) 

2015 2,742 1,700 563,000 630 1,239,000 860 1,508 
2016 2,753 1,707 565,000 630 1,243,000 860 1,508 
2017 2,765 1,714 567,000 640 1,247,000 870 1,525 
2018 2,776 1,721 570,000 640 1,254,000 870 1,525 
2019 2,788 1,728 572,000 640 1,258,000 870 1,525 
2020 2,799 1,735 575,000 640 1,265,000 880 1,543 
2021 2,811 1,743 577,000 650 1,269,000 880 1,543 
2035 2,980 1,848 612,000 690 1,346,000 930 1,630 

(1) Combined City and PFWA, from Table 2-9. 
(2) ADD was assumed to increase at the same rate as ERUs.  See Table 2-7 for calculation of ERUs.  

The 2010-2014 average ADD shown in Table 2-2 was used as the basis for projections. 
(3) Annual Production = ADD * 365  43,560 cf/af  7.48 gal/cf (rounded to the nearest 10 acre-feet). 
(4) MDD/ADD peaking factor = 2.2 (Table 2-3). 
(5) MDD (gpm) = MDD (gpd)  1,440 min/day. 
(6) PHD/MDD peaking factor = 1.8. 
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WATER USE EFFICIENCY 
 
The City of Okanogan draws water from an aquifer which is in hydraulic continuity with 
the surface waters of the Okanogan River. The City has historically been careful about 
water use and has taken the following measures to encourage water conservation in the 
community: 
 

 Program Promotion - the City makes Health’s water conservation flyers 
available at City Hall and encourages water conservation in its annual 
Consumer Confidence Report. 

 
 Source Meters - the City’s active wells are equipped with source meters.  

Data is collected and saved at the Wastewater Treatment Facility by the 
City’s telemetry system. 

 
 Service Meters - the entire City’s residential, commercial, and industrial 

water customers are metered.   
 
 Conservation Rates - the City has adopted a conservation rate structure 

that consists of a base rate and volume charge (see Table 9-1 and Table 9-
2). 

 
 Distribution System Leakage – the City has reduced its DSL rate to an 

average of just over 10 percent over the last 3 years (2012-2014). 
 
The demand estimates provided in Table 2-11 will be used for a conservative analysis of 
the City’s water system infrastructure without allowances for further conservation. 
However, the City anticipates making any future rate adjustments with further 
conservation in mind. The City’s goal is to reduce its per capita consumption by 3 percent 
for the 6-year planning period. 
 
The distribution system leakage (DSL) percentage is projected to decrease from the three-
year average value of just over 10 percent to 8 percent over the next six years through 
ongoing leak detection and repairs, and replacement of transmission lines.  Projected 
yearly savings through measures to reduce distribution system leakage and decreased 
consumption from 2016 to 2021 are shown in Table 2-12. 
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TABLE 2-11 
 

Projected ADD, MDD & PHD with Conservation 
 

Year 
Service 

Area 
Pop.(1) 

ERUs(2) 
ADD(3) 

(gpd) 

Annual 
Prod.(4) 
(af/yr) 

MDD(5)  

(gpd) 
MDD(6) 

(gpm) 
PHD(7) 

(gpm) 

2015 2,742 1,700 563,000 630 1,239,000 860 1,508 
2016 2,753 1,707 560,000 630 1,232,000 860 1,508 
2017 2,765 1,714 560,000 630 1,232,000 860 1,508 
2018 2,776 1,721 559,000 630 1,230,000 850 1,490 
2019 2,788 1,728 559,000 630 1,230,000 850 1,490 
2020 2,799 1,735 558,000 630 1,228,000 850 1,490 

2021(8) 2,811 1,743 558,000 630 1,228,000 850 1,490 
2035(9) 2,980 1,848 593,000 660 1,305,000 910 1,595 

(1) Combined population of City and PFWA from Table 2-9. 
(2) Total ERUs from Table 2-9. 
(3) ADD = Population x gpcd, with a 3-year average DSL reduction of just over 2 percent (from just 

over 10 percent to 8 percent) over a 6-year period. 
(4) Annual Production = ADD * 365 days/yr  43,560 cf/af  7.48 gal/cf (rounded to the nearest 

10 acre-feet). 
(5) MDD/ADD peaking factor = 2.2 (Table 2-3). 
(6) MDD (gpm) = MDD (gpd)  1,440 min/day. 
(7) PHD/MDD peaking factor = 1.8. 
(8) 6-year planning horizon. 
(9) 20-year planning horizon. 

 
TABLE 2-12 

 
Projected Savings with DSL Improvements and Reduced Consumption 

 

Year DSL Savings(1) (gal) 
Consumption Savings(2)

(gal) Total Savings (gal) 
2013 2,200 2,800 5,000 
2017 3,100 3,900 7,000 
2018 4,900 6,100 11,000 
2019 5,800 7,200 13,000 
2020 7,600 9,400 17,000 
2021 8,400 10,600 19,000 
Total 32,000 40,000 72,000 

(1) Savings assumes reduction of 0.4 percent per year for a total of 2.4 percent over 6 years. 
(2) Savings assumes reduction of 0.5 percent per year for a total of 3.0 percent over 6 years. 
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CHAPTER 3 
 

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

 System Design Standards 
 Water Quality Analysis 
 Facility Analysis 
 Operation and Maintenance Analysis 
 System Deficiencies and Proposed Improvements 

 
SYSTEM DESIGN STANDARDS 
 
WAC 246-290 contains general criteria and standards that must be followed in the 
development of public water systems. In addition, the Washington State Department of 
Health’s 2009 Water System Design Manual (WSDM) provides specific guidance for 
water system design. 
 
GENERAL FACILITY STANDARDS 
 
The Department of Health (Health) relies on various regulations, publications, and the 
purveyor to establish design criteria. WAC 246-290 is the primary drinking water 
regulation used by Health to assess capacity, water quality, and compliance with drinking 
water standards. The WSDM serves as guidance for the preparation of plans and 
specifications for Group A public water systems in compliance with WAC 246-290. The 
WSDM also references the following codes and guidelines: 

 
 Uniform Building Code (the International Building Code was adopted by 

all state and local agencies in 2004); 
 Uniform Plumbing Code; 
 Recommended Standards for Water Works (RSWW), Ten State 

Standards; 
 Local codes; 
 American Water Works Association (AWWA) Standards; 
 American Society of Civil Engineers (ASCE) Standards; and 
 American Public Works Association (APWA) Standards. 

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

General Facility Requirements 
 

Standard 
Department of Health 

Water System Design Manual 
City of Okanogan 

Standards 
Average Day 
and Maximum 
Day Demand 

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

ADD = Metered consumption
MDD = Based on 2.2 peaking 
factor on historical average 
day demand data 

Peak Hour 
Demand 

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

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

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

PHD = Applying 1.8 peaking 
factor to MDD based on 
metered consumption 

Source 
Capacity 

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

Same as WSDM, Chapter 7. 

Storage 
Requirements 

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

ADD = average day demand, gpd/ERU 
N      = number of ERU’s 
QPH   = peak hour demand, gpm 
QS     = capacity of all sources, excluding 

emergency sources, gpm 
QL     = capacity of largest source, gpm 
tm      = daily pump source run time, min (1440) 
NFF  = needed fire flow, gpm 
T       = fire flow duration, min 

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

Minimum 
System 
Pressure 

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

Same as WSDM, Chapter 8. 

Fire Flow Rate 
& Duration 

The minimum fire flow shall be determined by the 
local fire authority. 

Fire flow requirements are
based on the local Fire
Department standards which
follow the International Fire
Code (IFC). 

Minimum Pipe 
Size 

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

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

General Facility Requirements 
 

Standard 
Department of Health 

Water System Design Manual 
City of Okanogan 

Standards 
Reliability 
Recommendations 

 Sources capable of supplying MDD within an 
 18-hour period 
 Sources meet ADD with largest source out of 
 service 
 Back-up power equipment for pump stations 
 unless there are two independent public power 
 sources 
 Provision of multiple storage tanks 
 Standby storage equivalent to ADD x 2, with a 
 minimum of 200 gpd/ERU 
 Low and high level storage alarms 
 Looping of distribution mains when feasible 
 Pipeline velocities not > 8 fps at PHD 
 Flushing velocities of 2.5 fps for all pipelines 

Same as WSDM, Chapter 
5. 
 

Valve and Hydrant 
Spacing 

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

The City has adopted the 
International Fire Code 
(IFC). Valve spacing 
distances are recommended 
per IFC App. C. 

Water Quality 
Standards 

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

WAC 246-290 

 
CONSTRUCTION STANDARDS 
 
The City has prepared a set of standards for developers to follow when constructing water 
system components. These standards are included in Chapter 7. 
 
WATER QUALITY ANALYSIS 
 
Group A public community water systems must comply with the drinking water 
standards of the federal Safe Drinking Water Act and its amendments. The Washington 
State Department of Health adopted these federal standards under WAC 246-290. To 
enable Group A water systems to comply with the regulations, Health issues Water 
Quality Monitoring Report’s (WQMR) listing a system’s reporting requirements. The 
City’s current WQMR is provided in Appendix B. 
 
The City is currently in compliance with all bacteriological, organic, and inorganic 
testing. According to the DOH Office of Drinking Water website, the City has had six 
positive total coliform tests in the four year period from 2010 to 2014.  Every year since 
2012 there has been one exceedance of arsenic at Well No. 4.  Raw water withdrawn 
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from Well No. 4 exceeds the EPA’s recently lowered maximum contaminant level 
(MCL) for arsenic. The City’s arsenic treatment facility treats this water to lower arsenic 
levels below the MCL prior to introduction into the City’s water distribution system.  
Water withdrawn from the City’s other wells have not experienced arsenic levels. 
 
The City is concerned about the risk to public health posed by non-compliant private and 
public water systems located within the City’s service area.  The City has been made 
aware that at least one water system is in use in the Elmway area (Way S, ID #27676) 
that may pose an elevated level of risk to public health, as they provide water used for 
food preparation/service, rather than just residential consumption.  The City will explore 
opportunities to seek state funding through the Drinking Water State Revolving Fund, or 
other appropriate sources, to extend public water to serve the Elmway community and 
allow consolidation of these water systems.   
 
FACILITY ANALYSIS 
 
This section presents an evaluation of the City’s water system source, storage, 
transmission, distribution, and telemetry facilities. 
 
SOURCE 
 
Department of Health rules, as described in WAC 246-290-222 (4), require source 
production capacity to be sufficient to supply maximum day demands. In addition, the 
City’s water rights must be sufficient to meet maximum day and total annual demands. 
 
Source Capacity 
 
As indicated in Chapter 1, the City has four operative wells, Wells No. 2, 3, 4 and 5.  The 
following analyses have been performed assuming the capacities of these wells.  A 
summary of the City’s ground water sources is presented in Chapter 1.  Table 3-2 
compares the peak daily well production capacity of the existing wells with projected 
peak day production requirements through the year 2035. 
 

TABLE 3-2 
 

Source Production Capacity Analysis 
 

Year MDD (gpm) 
Source Capacity(1) 

(gpm) 
Surplus (+)/Deficit (-) 

(gpm) 
2015 860 1,825 +965 

2021(2) 880 1,825 +945 
2035(3) 930 1,825 +895 

(1) Current primary sources, Well No. 2 (200 gpm) + Well No. 3 (650 gpm) + Well No. 4 (550 gpm) 
+ Well No. 5 (425 gpm) = 1,825 gpm. 

(2) 6-year planning horizon 
(3) 20-year planning horizon 
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Table 3-2 indicates that the City’s primary wells have sufficient rated pumping capacity 
to meet the MDD through the 20-year planning period.  The City’s wells all have flow 
control valves and may be operated at a lower output than full capacity at the City’s 
option. 

 
Besides the requirements of WAC 246-290-222 (4), the WSDM recommends that 
systems wishing to provide a high level of reliability to its customers consider the 
following source criteria for emergency conditions: 
 

 Provide sufficient source capacity to meet the MDD and replenish fire 
suppression storage within 72 hours. (The largest fire suppression storage 
requirement is 1,320,000 gallons (5,500 gpm for 4 hours)). 

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

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

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

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

 
Table 3-3 summarizes the City’s ability to meet the first three of these recommendations. 
 

TABLE 3-3 
 

2035 Source Production Capacity Analysis(1) 
 

Criteria 
Q(req’d)

(gpm) 
Q(avail)
(gpm) 

Surplus (+) / 
Deficit (-) (gpm)

Meet MDD & Replenish FSS within 72 Hours(2) 1,236 1,825 +589 
Meet MDD with 18 Hours Pumping 930 1,369 +439 
Meet ADD without Largest Source(3) 424 1,175 +751 
(1) Assumes source capacity provided by Well No. 2 (200 gpm) + Well No. 3 (650 gpm) + Well No. 

4 (550 gpm) + Well No. 5 (425 gpm) = 1,825 gpm 
(2) 2035 MDD = 930 gpm (Table 2-11).  FSS = 1,320,000 gal (5,500 gpm for 4 hours). 

Q(req’d) = 930 + (1,320,000 ÷ (72 * 60)) = 1,236 gpm 
(3) 2035 ADD = 611,000 gpd (Table 2-11) ÷ 60 ÷ 24 = 424 gpm 
 
Table 3-3 indicates that the City’s wells are expected to meet the MDD and replenish the 
reservoirs with the Fire Suppression Storage (FSS) within 72 hours, and to meet the 
MDD with 18 (rather than 24) hours of pumping. The City’s wells are also expected to 
meet the ADD with the largest source out of service. 
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Regarding the fourth recommendation, available power records from the Okanogan 
Public Utility District (PUD) indicate many outages have occurred lasting a half hour or 
longer over the last three years. The City averaged 11 outages per year from 2013 
through June 2015. In 2013 and 2014 there were 13 and 16 outages each year, 
respectively, exceeding the maximum 6 outages per year limit set by DOH for reliability. 
In terms of outage duration, the City meets the DOH reliability requirements as the 3-
year average outage duration is 2.3 hours, which is less than the four hour maximum.  
Additionally, only one power outage in the previous three years has exceeded eight hours 
in duration.  The City is fed by only one power source (one substation) and there is 
currently no backup power at any of the City’s wells.  The City’s reservoirs could provide 
sufficient standby storage during an extended outage, as indicated later in this chapter.  
 
Although the City meets the first three reliability criteria provided by the DOH WSDM 
for increased reliability to the water system, the fourth criteria has not been met as outage 
frequency has exceeded the recommended quantity. In order to improve reliability of the 
water system, a backup generator capable of powering the largest capacity well should be 
installed as part of the new capital improvements. 
 
Water Rights 
 
A summary of the City’s water rights was presented in Table 1-5. The City’s maximum 
instantaneous and annual withdrawals for each source must comply with the limitations 
of its water rights. Appendix K provides copies of selected information from Ecology’s 
water rights files as well as Ecology’s Reports of Examination for these water rights and 
claims. Figure 1-1 shows the place of use for the City’s water rights. 
 
Table 3-4 provides an analysis of the current and projected adequacy of the City’s water 
rights, using the DOH format table for water rights self assessment.  The table shows 
totals for the current water rights as well as the 2015, 2021 and 2035 expected water 
consumption for the City’s active sources. As indicated, the City’s total available water 
rights are not expected to exceed its needs by the year 2035. Note that for these tables, it 
has been assumed that the City will have the Watercress Springs source back in service as 
it is the City’s intention that the claim associated with the Springs will be put to use either 
at the Springs or be transferred to other points of withdrawal within the City. 
 
At the City’s Sports Complex (located east of the Okanogan River on tribal lands) on the 
parcel of land the City purchased from Mr. Warren Dickson in 1998, the Confederated 
Tribes of the Colville Reservation have issued Permit No. 99-06-04-11G to the City of 
Okanogan on March 6, 2000 for 270 gpm and 92.31 acre-feet for the purpose of irrigating 
sports fields. This permit may be revoked if “found necessary to protect Okanogan River 
Fishery.” Additionally, in the recommendations for application approval from the 
Colville Confederated Tribes Natural Resources Committee, it states “This water will not 
be co-mingled with the City of Okanogan municipal water system.” 
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TABLE 3-4 
 

Water Rights Self-Assessment 
 

Permit Certificate 
or Claim # 

Name of Right 
Holder or 
Claimant 

Priority 
Date 

Source 
Name/ 

Number 

Primary, 
Additive or 

Non-Additive 

Existing System Capacity - based on 
Water Right Limits 

Water Right Requirement 
(Assumed to be Pump Rate & ADD) Projected System Capacity Status +/(-) 

Maximum 
Instantaneous Flow 

Rate (Qi) (gpm) 

Maximum 
Annual Volume 

(Qa) (ac-ft) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual Volume 

(Qa) 
CG4-GWC266-D  City of Okanogan 1924 Well No. 1 NA(1) 100 29 0 0 +100 +29 
CG4-GWC369-A  City of Okanogan 7/27/46 Well No. 5 NA(1) (2) 350 200 200 50 +150 +150 
GWC 03410-A  City of Okanogan 2/21/48 Well No. 2 NA (1) (3) 200 320 200 70 0 +250 
CG4-GWC3838-A  PFWA(6) 8/12/60 Well No. 3 None 50 39 0 0 +50 +39 
GWC-5327-A City of Okanogan 9/13/63 Well No. 3 NA (1) 650 700 650 225 0 +475 
G4-23854C City of Okanogan 12/24/75 Well No. 4 None 550 400 550 190 0 +210 
G4-29193P City of Okanogan 1/30/87 Well No. 5 NA (4) 300 400 225 94 +75 +306 
CG4-30573 PFWA(6) 1/22/91 Well No. 3 None 20 6.3 0 0 +20 +6.3 
S4-000052Cl City of Okanogan 1908 Watercr. Sp NA (4) 300 484 0 0 +300 +484 
TOTAL 2,520 1,629.3 1,825 629 +695 +1000.3 
EXISTING MODIFIED TOTAL(5) 2,220 1,629.3 1,825 629 +395 +1000.3 
2021 Total (6-year) 2,520/2,220 (5) 1,629.3 1,825 646 +695/+395 +983.3 
2035 Total (20-year) 2,520/2,220 (5) 1,629.3 1,825 684 +695/+395 +945.3 

Intertie Name/Identifier Name of Purveyor Providing Water 

Existing Limits on 
Intertie Water Use 

Proj. Production/Withdrawal with 
New Project On-line 

Current Intertie Supply Status 
(Excess/Deficiency) 

Maximum 
Instantaneous Flow 

Rate (Qi) 

Maximum 
Annual Volume 

(Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual Volume 

(Qa) 

N/A N/A N/A N/A N/A N/A N/A N/A 

Pending Water 
Right Appl. 

Name on 
Application 

Priority 
Date 

Source 
Name 

Additive or 
Non-Additive 

Maximum 
Instantaneous Flow 

Rate (Qi) 

Maximum 
Annual Volume 

(Qa) 
    

N/A N/A N/A N/A N/A N/A N/A     

 
(1) Certificate GWC-5327 was issued with the special provision that the annual quantity of withdrawal is non-additive to SW Certificate 592 and GW Certificates 265, 266, 

369A, and 3410. The total withdrawal allowed under all of these certificates was limited to 700 ac-ft/yr. The City has since relinquished SW Certificate 592 and GW 
Certificate 265. Certificate 266-D is restricted to season of use from April 1 to October 31. 

(2) This right was originally held under Certificate 369-A for Well No. 1 and was transferred to Well No. 5 on 7/20/87. This certificate is included in the 700 ac-ft/yr cap 
identified in the 1963 Well No. 3 certificate. 

(3) The Record of Examination on this right states that at the time this certificate was issued, the City held SW Certificate 592 and GW Certificates 265,266, and 369A for a 
total of 1675 gpm and 1488 ac-ft/yr. the 320 ac-ft annual portion of this right was issued non-additive to these rights. SW Certificate 592 was subsequently relinquished. 

(4) The annual quantity of the Permit G4-29193P was issued non-additive to the City’s Ground Water Certificates No. 266-D, 369-D, 3410-A, 5327-A, G4-23854C, and 
Water Right Claim No. S4-000052Cl should a right be confirmed following an adjudication. The instantaneous portion of the permit was also issued non-additive, 
subject to minimum Okanogan River flows and Certificate of Change 369-A. The City issued the Proof of Appropriation in 1988. The DOE wrote in a subsequent 
correspondence that a certificate for this well would be issued following a final DOE inspection. 

(5) Water Rights Totals when the Okanogan River is below minimum flows. 
(6) PFWA = Progressive Flats Water Association. PFWA transferred its water rights for two certificates to Well No. 3 because of radionuclide pollution and declining water 

levels. 
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The Watercress Springs source was taken out of service after the Department of Health 
identified the source as Groundwater Under the Direct Influence of Surface Water (GWI) 
in 2003. According to the letter dated May 8, 2003 to the City, in order to comply with 
the requirements of the Surface Water Treatment Rule (SWTR), the City has the 
following options: 
 

 Keep the source disconnected from the public water system; 
 Install filtration and all necessary disinfection improvements to meet the 

full treatment requirements of the SWTR; 
 Reconstruct the GWI source, if possible to eliminate the surface water 

influence; 
 Qualify for the criteria to remain unfiltered per WAC 246-290-690, if 

possible. (Note that future requirements more stringent than the current 
requirements may be developed under the Long-Term Enhanced Surface 
Water Treatment Rule); or 

 Satisfy the criteria for unfiltered systems with a “limited alternative to 
filtration” per WAC 246-290-691. 

 
The City intends to bring this source back on-line within the 20-year planning period, or 
possibly to transfer this claim to another point of withdrawal. The City is considering 
improving the source using option one, by adding filtration and disinfection to meet the 
SWTR in the 20-year planning period. 
 
The Riverwalk Well (Well No. 6) is also anticipated as a capital improvement in the 
20-year planning period. This well is located at the north end of the water system which 
would provide additional source capacity at the far northeast end of the City. There is an 
existing private well located at the Riverwalk development that will be replaced by the 
proposed City well. 
 
It is the City’s intention to consolidate their water rights in order to provide additional 
flexibility for groundwater withdrawal for municipal uses. 
 
STORAGE 
 
As outlined in the WSDM, storage requirements are based on the sum of the following 
storage components: 
 

 Operating storage; 
 Equalizing storage; 
 Standby storage; and 
 Fire suppression storage. 
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Operating Storage (OS) 
 
Operating storage is the amount of storage taken up by the first few feet of the reservoir 
to account for cycling of the supply pumps. The City of Okanogan has generally used the 
top five feet of its reservoirs for this purpose. 
 
Equalizing Storage (ES) 
 
Equalizing storage is used to meet diurnal peaks that exceed the average demand during 
MDD. The volume of equalizing storage required depends on peak system demands, the 
magnitude of diurnal water system demand variations, the source production rate, and the 
mode of system operation. Equalizing storage must be provided at a minimum pressure of 
30 psi. 
 

VES = (QPH - QS) * 150 minutes, 
where, 

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

 
Standby Storage (SB) 
 
Standby storage provides a measure of reliability should the City’s source of supply fail, 
or should unusual conditions create increased system demands. Standby storage 
calculations are based on the assumption that adequate source capacity will be developed 
to meet average daily demands with the largest source out of service. Standby storage 
must be provided at a minimum pressure of 20 psi. 
 

VSB = 2 days * (ADD) – tm * (QS - QL) 
where, 

VSB = Required volume of standby storage (gallons) 
ADD = Average daily demand for the design year (gal/day) 
tm = Time remaining sources are pumped when the largest source is 

unavailable (minutes). Usually taken conservatively as 1,440 
minutes, or one day. 

QS = Rate of all source capacities summed together, except emergency 
sources (gpm) 

QL = Rate of largest capacity source available to system (gpm) 
 
In no case, however, shall the standby storage volume be less than the following: 
 

VSB = 200 gallons times the number of ERUs 
 
Fire Suppression Storage (FSS) 
 
The amount of water required for fire fighting purposes is specified in terms of rate of 
flow in gallons per minute (gpm) for an associated duration. The City’s fire chief, whose 
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advice the City relies on for matters related to fire flow, has indicated that a peak fire 
flow requirement of 5,500 gpm for a 240-minute duration is appropriate for the City’s 
highest fire flow requirement. Fire flows must be provided at a residual water system 
pressure of at least 20 psi.  
 

VFSS = NFF * T, 
where, 

VFSS = Volume required for fire suppression storage (gallons) 
NFF = Needed fire flow (gpm) 
T = Flow duration (minutes) 

 
WAC 246-290-235(4) allows standby and fire suppression storage volumes to be 
combined or “nested”, provided the local fire protection authority does not require them 
to be additive. A copy of the “Fire Flow Requirement for Large Structures” as provided 
by the City’s Fire Chief, in addition to email correspondence related to large structures 
and fire flow requirements, are provided at the end of Appendix G, Emergency Response 
Plan. 
 
Total Storage Requirements 
 
Table 3-5 shows the storage volumes available in the City’s five reservoirs (East, North, 
Highland, and West Reservoirs No. 1 and 2) for the next 20 years. Note that in both 
Tables 3-5 and 3-6, it has been assumed that for the 20-year planning period a new 
reservoir serving the Murray pressure zone (Murray Reservoir) is presumed to be 
constructed (with a new transfer station) to provide an additional 200,000 gallons of 
storage. The 400,000-gallon Watercress Springs Reservoir, which is currently out of 
service, has not been included in these calculations. 
 

TABLE 3-5 
 

Storage Volume Components(1) 
 

 
Year 

 
OS (2) 

 
ES (3) 

Recommended 
SB (4)

Minimum 
req’d. SB (5) 

 
FSS (6) 

2015 386,000 0 0 340,000 1,320,000 
2021 386,000 0 0 349,000 1,320,000 
2035 426,000 0 0 370,000 1,320,000 

(1) Includes East, North, Highland, and West Reservoirs No. 1 and No. 2. 
(2) OS = 4 ft. Operating storage is expected to remain constant over the planning period. Note that for 

year 2035, OS has been increased to account for additional storage as detailed in discussion above. 
(3) ES = (Qp – Qs) * 150 minutes <= 0, therefore use zero 
(4) SB (recommended volume) = 2 * (ADD) – tm (QS – QL),  where tm = 1,440 
(5) SB (minimum volume) = 200 * ERUs 
(6) FSS = 5,500 gpm * 240 min = 1,320,000 gal 
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TABLE 3-6 
 

Storage Volume Summary(1) 
 

Year 
Total Storage 

Provided 
Total 

Required(2) 
Surplus (or Deficit)

Without Nested SB(3)
Surplus (or Deficit)
With Nested SB(4) 

2015 1,710,000 1,706,000 (336,000) 4,000 
2021 1,710,000 1,706,000 (345,000) 4,000 
2035 1,910,000 1,746,000 (206,000) +164,000 

(1) Volumes for 2035 includes the proposed Murray Reservoir. 
(2) Total Required = OS + ES + FSS and assume the SB is nested within the FSS. 
(3) This is the difference between the storage volume provided and the storage volume required 

without nesting SB within FSS. 
(4) This is the difference between the storage volume provided and the storage volume required with 

nesting SB within FSS. 
 
As indicated in Table 3-6, the City’s total storage capacity in 2015 for its five (5) active 
reservoirs is approximately 1,710,000 gallons. The total requirements per WSDM for 
storage capacity can currently be provided through 2035 with standby storage nested 
within the fire suppression storage volume. 
 
Table 3-7 indicates reservoir elevations and static service pressures for each storage 
volume component for 2035 for the lower pressure zone.  The total storage volume of 
1,910,000 gallons shown in Table 3-7 includes the Highland and proposed Murray 
reservoir storage volumes since pressure relief valves will allow the transfer of water 
from the Highland and Murray pressure zones to the lower pressure zone.  This table 
indicates that the City will be able to provide more than the minimum 30 psi when OS, 
ES, SB and FSS are depleted. The City will also be able to provide the required fire 
suppression storage and still maintain a static pressure minimum 50 psi at the highest 
service elevation. 
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TABLE 3-7 
 

2035 Storage Analysis – Lower Pressure Zone 
 

Component 
Reservoir 
Elevation 

(ft) 

High Static
Pressure(1)

(psi) 

Low Static
Pressure(2)

(psi) 

Storage (rounded, gal) 

Actual Required 
Surplus (+) 
Deficit (-)

Top of Storage 1064.0 59 105 - - - 

Operational (OS) 1060.0 57 103 426,000 426,000 - 

Equalization (ES) 1059.8 57 103 20,000 - +20,000 

Fire Suppression (FSS) 1044.0 50 96 1,464,000 1,320,000 +144,000 

Standby (SB)(3) 1044.0 50 96 - - - 

Total Storage 1,910,000 1,746,000 +164,000 
(1) Highest service connection in main pressure zone = 928 ft. Estimated from USGS quad sheet with 

20-foot contours. 
(2) Lowest service connection in main pressure zone = 822 ft. Estimated from USGS quad sheet with 

20-foot contours. 
(3) Standby storage volume nested within the fire suppression storage volume. 
 
Highland Reservoir 
 
The City constructed the Highland Reservoir in 2005. This concrete reservoir serves the 
Highland pressure zone and when necessary, the lower pressure zone via a pressure relief 
valve in the City’s water transfer station located at the intersection of Highland Drive and 
6th Avenue. 
 
Table 3-8 indicates reservoir elevations and service pressures for each storage volume 
component for 2035 for the Highland pressure zone. The table indicates that the City is 
able to provide more than the minimum 30 psi when OS, ES, SB and FSS are depleted. 
The City would be able to provide 180,000 gallons of FSS and could still maintain an 
operating pressure of 30 psi at the highest service. 
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TABLE 3-8 

 
2035 Storage Analysis – Highland Pressure Zone 

 

Component 
Reservoir 
Elevation 

(ft) 

High Static
Pressure(1)

(psi) 

Low Static
Pressure(2)

(psi) 

Storage (gal) 

Actual Required 
Surplus (+) 
Deficit (-) 

Top of Storage 1259.0 39 121 - - - 

Operational (OS) 1256.4 37 120 27,000 27,000 - 

Equalization (ES) 1256.4 37 120 - - - 

Fire Suppression (FSS) 1239.0 30 112 180,000 180,000 - 

Standby (SB)(3) 1239.0 30 112 - - - 

Total Storage 207,000 207,000 - 
(1) Highest service connection in main pressure zone = 1,170 ft. Estimated from USGS quad sheet 

with 20-foot contours. 
(2) Lowest service connection in main pressure zone = 980 ft. Estimated from USGS quad sheet with 

20-foot contours. 
(3) Standby storage volume nested within the fire suppression storage volume. 
 
Murray Reservoir (proposed) 
 
The system pressure in the Murray pressure zone is currently maintained by the Murray 
BPS, which must run continuously to maintain adequate pressure in the zone. The City 
plans to build a reservoir for the Murray pressure zone in addition to reconstructing the 
Murray BPS and constructing a transfer station. This reservoir would be designed to 
provide adequate fire flows in the Murray area as well as to increase water system 
reliability should the Murray BPS fail. This reservoir will be served by the new Murray 
BPS.  By constructing this reservoir, the BPS will cycle on and off instead of running 
continuously, improving system reliability and providing maintenance and power cost 
savings. The new transfer station will allow the storage volume to supplement flows in 
the lower pressure zone and thereby increase reliability as well as supplementing 
necessary FSS for the City.  Depending upon the design configuration selected, multiple 
pressure reducing valves (PRV) will be necessary to allow this single reservoir to serve 
the various altitudes within the Murray pressure zone.  Analysis of the proposed Murray 
reservoir storage is provided in Table 3-9. 
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TABLE 3-9 

 
2035 Storage Analysis – Murray Pressure Zone 

 

 
Component(1) 

Reservoir 
Elevation 

(ft) 

High Static
Pressure(2)

(psi) 

Low Static
Pressure(3)

(psi) 

Storage (gal) 

Actual Required 
Surplus (+) 
Deficit (-) 

Top of Storage 1270.0 44 147 - - - 

Operational (OS) 1267.4 43 146 27,000 27,000 - 

Equalization (ES) 1267.4 43 146 - - - 

Fire Suppression (FSS) 1250.0 35 139 180,000 180,000 - 

Standby (SB)(4) 1250.0 35 139 - - - 

Total Storage  207,000 207,000 - 
(1) ERUs for Murray pressure zone of 51 in 2015, 74 in 2021, 180 in 2035, equating to a 6.5 percent 

growth rate in the Murray pressure zone (50 percent build-out by 2035). Estimated BPS capacity 
of 400 total gpm.  Reservoir bottom slab elevation 1,250 ft. 

(2) Highest service connection elevation in pressure zone = 1,170 ft estimated from USGS quad sheet 
with 20-foot contours. 

(3) Lowest service connection elevation in pressure zone = 930 ft estimated from USGS quad sheet 
with 20-foot contours. Pressures would be controlled to be less than 100 psi by PRV(s). 

(4) Standby storage volume nested within fire suppression storage volume. 
 
BOOSTER PUMPING STATIONS 
 
The City currently operates two booster pumping stations (BPS) that serve the higher 
elevations located to the west of the City. 
 
Murray Booster Pumping Station 
 
The existing Murray BPS pumps to a closed system. Based on WAC 246-290 and the 
WSDM, a closed BPS must meet the following requirements. 
 

1. The BPS must be designed to provide the PHD at 30 psi. It should be 
designed to do so with the largest pump out of service. 

2. The BPS must be designed to provide MDD plus fire flow using fire 
pumps, domestic pumps, or a combination of the two, while maintaining a 
20 psi residual on both the suction and delivery sides of the BPS. 

 
The Murray BPS runs continuously to keep up with water system demands within the 
closed system.  The pressure zone includes a largely residential neighborhood of the City 
that currently has 51 single-family residential connections. The Murray BPS consists of 
two-5 HP, 190 gpm pitless pumps with telemetry located on the south side of Murray 
Street at the low point of the pressure zone.  Table 3-10 indicates future anticipated 
development within the Murray BPS service area. 
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TABLE 3-10 
 

Murray Pressure Zone Connections 2035 Projection 
 

Project/Area Area (ac)
Estimated 

Density 
(DU/ac)(1) 

Total Est. 
Residential 

Parcels 

2035 Est. 
Residential 

Connections(2)

Existing Development - - 51 51 
Fisher Addition(3) - - 16 8 

Hodgen Short Plats(3) - - 9 5 
Gum Orchards(4,5) 20 to 60 2 80 40 

West Hills(4,5) 20 to 40 1.5 45 23 
Vin Mar & Rio Vista(4,5) 50 2.0 100 50 

Total (rounded) 300 180 
(1) DU/ac = Dwelling Units per acre 
(2) Estimate 50 percent of parcels will have residential structures by 2035. 
(3) Project started and/or substantial interest shown. Projected 0-10 years. 
(4) Project inquired and/or interest indicated. Projected 10-20 years. 
(5) Used the average of areas for estimating connections. 
 
Based on the system demand data presented in Chapter 2 and the hydraulic modeling 
results presented later in this Plan, the Murray BPS is inadequate to provide MDD plus 
fire flows in this area without the construction of the new reservoir or upsizing of the 
existing BPS. 
 
From the discussion preceding Table 2-7, the average water use per ERU is 270 gpd or 
approximately 49,000 gpd for the projected 180 ERUs in this area. The total production 
requirement for the Murray BPS, assuming a distribution system leakage percentage of 
8 percent for a relatively new distribution system, would be approximately 53,000 gpd 
(49,000  0.92). The ADD, MDD, and PHD for the Murray pressure zone is calculated as 
follows: 
 
 ADD (Murray Zone) = 53,000 gpd  1,440 gpm/gpd = 37 gpm 
 MDD (Murray Zone) = 2.2 * ADD = 2.0 * 37 = 81 gpm 
 PHD (Murray Zone) = 1.8 * MDD = 1.8 * 81 = 146 gpm 
 
The two-5 HP submersible pumps with pitless adapter units (220V, 3-phase) have a 
combined capacity of 380 gpm, which exceeds the PHD requirement of 146 gpm.  The 
Murray BPS can provide the required PHD of 146 gpm with one pump out of service 
(single pump capacity is 190 gpm). 
 
The second criterion, MDD plus fire flow, requires a capacity of 1,581 gpm (1,500 gpm 
residential fire flow requirement and 81 gpm MDD).  The Murray BPS is not currently 
able to meet this requirement.  Construction of a new reservoir to serve the Murray 
pressure zone will resolve this system deficiency.  It is anticipated that residential 
construction in this pressure zone will include homes larger than 3,600 square feet, 
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requiring a fire suppression storage requirement of 180,000 gallons (2 hours at 1,500 
gpm). 
 
Assuming the highest service connection in the Murray residential area is at an 
approximate elevation of 1,170 feet, the bottom of the proposed Murray Reservoir would 
need to be located at an elevation of 1,250 or higher to provide approximately 35 psi 
static pressure at the highest service with OS, ES, SB and FSS depleted. This could be 
achieved by locating the new reservoir at either the Wood Flat area (approx. elevation 
1,250) or East Dry Coulee location (approx. elevation 1,270).  It is assumed that the new 
reservoir will be constructed at the Wood Flat location for the purposes of this Plan. 
 
Sunrise Booster Pumping Station 
 
The Sunrise BPS pumps to an open system (Highland Reservoir).  Based on WAC 246-
290 and the WSDM, an open system BPS must meet the following requirements. 
 

1. The BPS must be designed to provide the MDD for the zone with all 
pumps in service. 

2. It should be designed meet the ADD with the largest pump out of service. 
 
The Sunrise BPS pumps to the Highland Reservoir serving the Highland pressure zone. 
This pressure zone includes the platted residential areas adjacent to the reservoir and a 
residential neighborhood with a build-out of approximately 550 single-family residences. 
Water for the booster pump station is taken from the 12-inch feed line to the North 
Reservoir. 
 
The Highland Reservoir was planned to serve approximately 160 acres with a residential 
density of 3.5 lots per acre, yielding approximately 550 residences. From the discussion 
preceding Table 2-7, the average water use for a single-family residence is 270 gpd or 
approximately 149,000 gpd for the projected 550 ERUs in this area. The total production 
requirement for the BPS, assuming a distribution system leakage (DSL) percentage of 
8 percent for a relatively new distribution system, would be approximately 162,000 gpd 
(149,000  0.92).  The ADD, MDD and PHD for the Highland pressure zone are 
calculated as follows: 
 
 ADD (Highland Zone) = 162,000 gpd  1,440 gpm/gpd = 113 gpm 
 MDD (Highland Zone) = 2.2 * ADD = 2.2 * 113 = 249 gpm 

PHD (Highland Zone) = 1.8 * MDD = 1.8 * 249 = 448 gpm 
 
The two-30 HP submersible pumps with pitless adapter units have a combined capacity 
of 700 gpm, which exceeds the MDD and PHD flows of 249 gpm and 448 gpm, 
respectively.   
 
The second criterion, providing ADD (113 gpm) with the largest pump out of service, is 
met with either one of the two 350 gpm booster pump station pumps running. 
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The Sunrise BPS is telemetry controlled but does not have an emergency generator or a 
manual transfer switch for a generator. 
 
TRANSMISSION AND DISTRIBUTION 
 
This section includes a discussion of the hydraulic model calibration and results, and the 
improvements resulting from the modeling. 
 
Hydraulic Capacity Analysis - Modeling 
 
The Cybernet hydraulic model for the Okanogan water system was converted to H2ONet 
for this analysis. Fire flow testing was conducted on June 1, 2015. All wells were turned 
off, and the transfer station did not open during the testing period. The flow tests 
produced the following results: 
 

 City Shop (Lower pressure zone) - Field fire flow testing in this area 
resulted in a residual pressure of 48 psi, corresponding to approximately 
880 gpm fire flow capability.  Static pressures in this area are 
approximately 100 psi. 

 
 Cedars Inn (Lower pressure zone) - Field fire flow testing near the 

Okanogan Inn, off Apple Way Road at hydrant #168, an area located in 
the lower pressure zone, resulted in a residual pressure of approximately 
60 psi. This residual pressure corresponds to a flow rate of approximately 
1,600 gpm at the hydrant. This hydrant is located near the end of a 4,800 
foot length of 10-inch water main.  Static pressures in this area are 
approximately 85 psi. 

 
 Airport (Lower pressure zone) - Field fire flow testing was performed 

adjacent to the western entrance to the airport at hydrant #2.  Field tests in 
this area resulted in a residual pressure of 7 psi, corresponding to 
approximately 500 gpm fire flow capability.  The hydrants near the airport 
are near the end of a 2,400 foot length of 12-inch water main leading to 
the East Reservoir.  Static pressures in this area are approximately 13 psi. 

 
 Murray Street and Hennepin Avenue (Murray pressure zone) - Field fire 

flow testing was performed at the 980 block of Mill Street.  Residual 
pressure at the hydrant was approximately 18 psi, corresponding to a fire 
flow capability of approximately 725 gpm.  Static pressures in this area 
are approximately 105 psi, indicating a significant pressure drop when a 
hydrant is exercised. 

 
 Viewmont Drive (Highland pressure zone) - Field fire flow testing was 

performed near the residence located at 260 Crestview Drive.  Residual 
pressure at the hydrant was approximately 38 psi, corresponding to a fire 
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flow capability of approximately 1,050 gpm.  Static pressures in this area 
are approximately 65 psi. 

 
In general, the results of the computer hydraulic model of the City’s water system 
matched the field-measured flows. 
 
The City was hydraulically modeled with the following parameters: 
 

 System-wide demands are equally distributed between the model’s 267 
demand nodes 

 1,000 gpm fire flow requirement for residential areas 
 1,500 gpm fire flow requirement for commercial and light industrial areas 
 Pipe velocities were limited to a maximum of 10 feet per second 
 For PHD, both operational and equalization storage depleted, Wells No.  

2, 3, 4 and 5 operating 
 For MDD, operational, equalization and fire suppression storage depleted, 

and Wells No. 2, 4 and 5 operating (Well No. 3 is the largest well at 650 
gpm is off) 

 
The City’s fire flow delivery requirements for particular large structures identified by the 
Fire Marshall as having specific fire flow needs are not addressed in this Plan. The 
hydraulic model flow capacities as identified at each particular node are an indication of 
the flow capacity available to the area via the pipes/proposed pipes serving the hydrants, 
and not the specific flows withdrawn from the hydrants (see Figures 3-1 and 3-2). 
 
Transmission and Distribution Improvements 
 
The City has developed a schedule of proposed improvements for transmission and 
distribution improvements which is included in Chapter 8. 
 
There are several residential construction projects which have been started or for which 
there has been interest shown, which if/when approved or developed, may need to be 
supplemented by the City’s water system within the next ten years.  These projects, 
which are in various stages of development, are listed here with an estimate of the 
projected lot count.  As the timing of these improvements is not currently known, they 
are not included in this Plan.  It will be important to ensure that developer proposals 
include looping mains that are sized to be at least 8-inches in diameter. 
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TABLE 3-11 
 

Projects Started and/or Substantial Interest Shown, 0-10 Years 
 

Project/Area Description 

Chukar Ridge 42 Residential Lots 
Sunrise 2nd Addition 14 Residential Lots 
Riverwalk 85 Residential Lots with Commercial Area 
Sunrise Lower Bench 7 Residential Duplex Lots 
Fisher Addition 16 Residential Lots 
Hodgen Short Plats 9 Residential Lots 
Tribal Social Services Redevelop the Armory for Emergency Housing
Bellis Property 8 to 12 Residential Lots 
Yusi Short Plat 4 Commercial Lots 
Sunrise 1st Addition 4 to 6 Residential Lots 
Sports Complex 100+ Transient Occupants 
Okanogan PUD #1 Office Rebuild New 30,000 SF Office 

Okanogan County VG Admin. Bldg. Additional 20,000 SF Office 
 
WATER SYSTEM PHYSICAL CAPACITY ANALYSIS 
 
Chapter 6 of the WSDM provides methodology for determining the physical capacity of a 
water system.  The basic unit of a system’s service capacity is the ERU. An ERU was 
defined in Chapter 2 as the average amount of water used by a residential household, or 
270 gpd for the City of Okanogan.  Historically, DOH has used the physical capacity of a 
water system (based on the limiting system component) to establish system growth limits 
for the system.  DOH has provided Worksheet 6-1 in the WSDM to summarize the water 
system physical capacity for source, storage, and water rights.  Worksheet 6-1 
summarizes the water system physical capacity for source, storage, and water rights. 
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Average Day Demand (ADD): 270 gpd/ERU

Max. Day Demand (MDD): 593 gpd/ERU

Service

Classification ERUs

Residential

  Single‐family 725

  Multi‐family 165

  PFWA 47

Nonresidential

  Commercial 263

  Rural 44

  School 191

  City 217

  PFWA 43

  Other (specify)
(1)

‐‐‐

DSL 66

Other (identify) ‐‐‐

Total existing ERUs (Residential + Nonresidential+Non‐revenue+other = 1,714
(1)

  Commercial Special Use 

Water System Componen

  Source(s)
(1)

  Treatment

  Equalizing Storage
(3)

  Standby Storage
(3)

  Distribution

  Transmission

  Other (specify)
(4)

  Other (specify)
(5)

Water System Physical Capacity (ERUs) = 

(based on the limiting water system component shown above)

Note:  If multiple‐day storage is needed to meet MDD, another approach to estimate the ERU capacity is necessary.

(1)
  Based on Well Nos. 1, 2, 3 and 4 operating 18 hours/day

(2)
  Distribution system physical capacity varies

(3)
  Capacity‐related storage

(4)
  Maximum Instantaneous Flow Rate, Qi

(5)
  Maximum Annual Volume, Qa

(2)

N/A

13,459

5,380

1,973

30,000 1

Physical Capacity as ERUs

Calculated Capacity in ERUs for each component

3,323

N/A

1,973

1,973

‐‐‐ ‐‐‐

39,000 N/A

‐‐‐ ‐‐‐

113,000 10

129,000 16

24,000 45

98,000 56

156,000 143

26,000 31

Total MDD for the  Total # Connections

Classification, gpd in the Classification

430,000 725

WORKSHEET 6‐1:  ERU Determinations

Water System Physical capacity Documentation based on MDD

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

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

(see Chapter 5):

Water System Service Connections Correlated to ERUs
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OPERATION AND MAINTENANCE ANALYSIS 
 
Operation and control of the City’s water system and the City’s preventive maintenance 
procedures are described in Chapter 6. Other operation and maintenance (O&M) 
elements, including water quality monitoring, cross connection control, and emergency 
response are described elsewhere in this Plan.  In general, the City’s O&M program is 
satisfactory.  The City intends to continue its ongoing program of leak detection and leak 
repairing in order to reduce DSL. 
 
SYSTEM DEFICIENCIES AND PROPOSED IMPROVEMENTS 
 
A summary of the City of Okanogan’s system deficiencies and proposed improvements is 
presented in Table 3-12. A comprehensive description of proposed improvements 
including costs is presented in Chapter 9: Capital Improvement Financing. 
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TABLE 3-12 
 

Summary of System Deficiencies and Proposed Improvements 
 

SYSTEM DEFICIENCY PROPOSED IMPROVEMENT SCHEDULE 

Water Rights 

The City has sufficient 
instantaneous and annual 
withdrawal water rights to meet 
its 6-year and 20-year demands. 

Consolidate water rights; review and 
coordinate water rights applications 
for areas east of the Okanogan River 
with the Confederated Tribes of the 
Colville Reservation. 

6-year 

Source Protection 
The City is in compliance with 
source protection, i.e., wellhead 
protection requirements, except 
for protective covenants for each 
of the City’s wells. 

Pursue protective covenants for the 
City’s wells. 

6-year 

Telemetry 

Outdated telemetry system. 

Upgrade the City’s telemetry system 
with a new computer, software 
(HMI) and programmable logic 
controller at the master station to 
increase flexibility, control and 
reliability. 

6-year 

Source Improvements 

City seeks feasibility study to 
place Watercress Springs source 
back into service.   

Feasibility study to investigate 
requirements to rehabilitate the 
Watercress Springs source, storage, 
and distribution system 

6-year 
 

No standby generator 
availability for the City’s 
sources. 

Provide portable standby generator 
and provide all active wells with 
motor soft starts and automatic 
transfer switches. 

Abandoned well need to be 
decommissioned in accordance 
with Ecology requirements. 

Decommission old Well Nos. 1 and 
4, and well located at the Okanogan 
Sports Complex. 

Well No. 3 has experienced loss 
of production in recent years. 

Perform downhole video inspection 
of Well No. 3. 

City seeks bypass pipe at Well 
No. 4. 

Provide bypass piping at Well No. 4. 

City seeks to investigate possible 
new source in north Okanogan.  

Well No. 6 (Riverwalk Well) 
investigation and development. 

20-year 
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TABLE 3-12 (cont.) 

 
Summary of System Deficiencies and Proposed Improvements 

 
SYSTEM DEFICIENCY PROPOSED IMPROVEMENT SCHEDULE 

Treatment 

Disposal of arsenic treatment 
facility sludge at the wastewater 
treatment plant no longer an 
acceptable option. 

Feasibility study to investigate 
alternatives for the collection and 
disposal of arsenic-laced sludge 
from the arsenic treatment facility. 6-year 
Construct sludge collection and 
disposal facilities in accordance with 
the findings of the feasibility study. 

Occasional failed bacteriological 
tests. 

Install chlorination facilities at the 
City’s sources. 

20-year 

Storage 

Low pressures and lack of fire 
suppression in the Murray 
pressure zone. 

Construct 200,000-gallon Murray 
Reservoir, transfer station, and 
pressure-reducing valves, and 
transmission pipeline. 

20-year 

West Reservoir Nos. 1 and 2 
have inadequate site security and 
the West Reservoir No. 1 roof 
needs to be replaced. 

Install security fencing and gates at 
the reservoir site and replace the 
existing wood-framed truss roof. 

20-year 

Inadequate mixing in the East 
Reservoir. 

Clean reservoir and reconfigure 
reservoir fill piping. 

20-year 

Distribution System 

New vault needed for the 
existing Murray Street master 
meter. 

Demolish the existing building and 
install new vault for the master 
meter. 

6-year New booster pumps, electrical 
and control equipment needed to 
serve the future Murray Street 
reservoir. 

Construct new Murray Street booster 
pump station capable of serving the 
future Murray Street reservoir. 
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TABLE 3-12 (cont.) 
 

Summary of System Deficiencies and Proposed Improvements 
 

SYSTEM DEFICIENCY PROPOSED IMPROVEMENT SCHEDULE 

Distribution System con’t 

Inadequately sized and 
distribution system piping. 

Distribution system improvements, 
to include increasing fire flows by 
looping or upsizing water lines, and 
replacing existing AC and steel 
piping with new piping.  Proposed 
improvements identified in 
Chapter 8. 

6-year & 
20-year 

Old AC and steel distribution 
system piping. 

Operation and Maintenance 

Valves and water lines. 
Locate and exercise valves and flush 
water distribution lines. On-going 

Miscellaneous 

Consolidation feasibility study. 

Feasibility study to investigate 
consolidation of the Way S Group A 
water system into the City’s water 
system.

2016 

 



Notice of Public Hearing
Water Use Efficiency Goal Setting

In accordance with WAC 246-290-830, on Tuesday, February 16th, 2016
during their regular meeting, the City Council of the City of Okanogan will
hold a public hearing to provide an opportunity for the public to participate
and comment on the City’s water use efficiency goals; these goals once
established will be used in the management and operation of the City’s water
system.  This meeting is to begin at 7:00 p.m. in the Council Chamber
Room, City Hall, 120 3rd Avenue, North, Okanogan, Washington, please
consult the agenda as to what order of business the hearing is.  All persons
interested in providing comment are encouraged to be present to be heard
during the hearing.
Persons desiring to provide written comments on the subject must file said
comments at the Clerk’s Office no later than 4:00 p.m. February 16th, 2016
or at the hearing.
MORE INFORMATION:  The complete project file consisting of the draft
update of the water system plan, material supporting the rationale for the
proposed efficiency goals, maps, and related environmental documents, are
available to the public for review, please contact the Clerk’s Office, City
Hall, (509) 422-3600 during normal business hours or by visiting the City’s
website at www.okanogancity.com and following the Public Notice links.
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CHAPTER 4 
 

WATER USE EFFICIENCY  
 

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

TABLE 4-1 
 

Summary of Water Use Efficiency Rule Requirements 
 

Requirement Deadline(1) Status - 
City of Okanogan 

Include WUE program in 
planning documents 

January 22, 2008 Completed 

Submit service meter 
installation schedule 

July 1, 2008 All Meters Installed 

Submit first annual 
performance report 

July 1, 2008 On-going Annually(2) 

Set WUE goals through a 
public process 

July 1, 2009 Completed 

Meet distribution leakage 
standard (based on 3-year 
rolling average) 

July 1, 2010, or 3 years 
after installing all service 

meters 
In Progress 

Complete installation of all 
service meters 

January 22, 2017 Completed 

(1) These are the deadlines for municipalities with > 1,000 connections.  Deadlines are generally later 
for smaller municipalities. 

(2) A copy of the most recent report is included at the end of this chapter. 
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PRODUCTION AND SOURCE METERS 
 
The City’s water supply is provided by four wells, Well Nos. 2, 3, 4, and 5. Each well is 
equipped with a source meter. The City calibrates and maintains each source meter as 
needed. Further description of the City’s wells is provided in Chapter 1. 
 
Monthly water production from the City’s wells for 2009 through 2014 are shown in 
Figure 2-2. Annual production data, including average day and maximum day demands 
are summarized in Tables 2-2 and 2-3.  Water demand forecasts for the 6- and 20-year 
planning periods are provided in Tables 2-11 and 2-12.  
 
SERVICE METERS AND WATER CONSUMPTION 
 
Meters are required upon hookup and all of the City’s residential and commercial 
customers are metered. The City performs maintenance and replacement on service 
meters as needed. 
 
INTERTIES 
 
The City wholesales water to the Progressive Flats Water Association (PFWA).  The 
Agreement between the City and the PFWA is contained in Appendix M.  
 
WATER USE EFFICIENCY PROGRAM 
 
In January 2011, DOH published the third edition of its Water Use Efficiency Guidebook 
(Guidebook). Section 5.3 of the Guidebook summarizes the items that are to be included 
in a WUE program. A discussion of each item is provided in this section. 
 
CURRENT WATER USE EFFICIENCY PROGRAM 
 
The City’s current WUE program consists of the following: 
 

 Program Promotion: The City makes DOH water conservation flyers 
available at City Hall and encourages water conservation in its Consumer 
Confidence Report. 

 Source Meters: The City’s active wells are equipped with source meters. 
Data is collected and saved at the waste water treatment facility by the 
City’s telemetry system. 

 Service Meters: All of the City’s residential, commercial, and industrial 
water customers are metered. 

 Rate Structure: The City has adopted conservation rates that consist of a 
base rate and volume charge. 

 Distribution System Leakage: The City has maintained its DSL to less 
than 16 percent since 2010, with the 2014 three-year average DSL coming 
down to just over 10 percent. 
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The City has almost succeeded in reducing DSL to the DOH three-year average 
requirement of 10 percent or less. To continue working toward that goal, the City’s Water 
Loss Control Action Plan is presented later in the chapter.  
 
NEW WUE GOALS 
 
The WUE rule requires a water system’s elected governing body to establish WUE goals 
that are measurable and have a timeframe for implementation. Okanogan’s new WUE 
goals are: 
 

 Supply side goal: Reduce system leakage to 8 percent or less (three-year 
average) by 2021. 

 Demand side goal: Reduce per capita consumption by 3 percent by 2021. 
 
These goals were voted on at the City’s council meeting on February 16, 2016. A copy of 
the minutes from that meeting is provided at the end of this chapter. 
 
WUE MEASURES 
 
The WUE Rule requires all municipal water systems to implement and evaluate certain 
mandatory water use efficiency measures. The City is also required to identify additional 
demand (i.e., customer) side measures. The purpose of adopting a particular set of water 
use efficiency measures is to develop a strategy to meet the City’s water use efficiency 
goals. The mandatory measures the City is required to address are summarized in 
Table 4-2.   
 

TABLE 4-2 
 

Mandatory Water Use Efficiency Measures  
 

Mandatory Measures Requirement Status 

Install source meters Implementation Completed 

Install service meters Implementation Completed 

Calibrate meters per industry 
standards 

Implementation As Needed Based on Readings 

Water loss control action plan 
if DSL>10% 

Implementation In Progress 

Educate customers about 
WUE once per year 

Implementation On-going Every Year 

Water conservation rates Evaluation Evaluated Regularly 
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In addition to these mandatory measures, WAC 246-290-810 (4)(d) requires systems with 
more than 1,000 connections and less than 2,499 connections to adopt another five 
demand (i.e. customer) side water use efficiency measures. The Guidebook provides that 
a qualified WUE measure that is implemented for different customer classes counts as 
multiple WUE measures. 
 
The City has determined that implementing these measures will be cost effective, and 
plans to pay for these measures using operating funds. The City believes these measures, 
in addition to ongoing efforts to educate its customers about water use efficiency, will 
enable it to meet its second WUE goal of reducing per capita consumption by 3 percent 
by 2021. Table 4-3 summarizes the demand-side water use efficiency measures the City 
plans to implement over the next six years. 
 

TABLE 4-3 
 

Demand-Side Water Use Efficiency Measures 
 

 
 

Demand-Side Measures 

Customer 
Classes 
Affected 

 
Number of 
Measures (1)

Estimated 
Annual Water 

Savings (2) 

 
 

Status 

 
 

Cost 
Notify customers of high 

meter reads 
All (3) 3 

3% 
On-going Minimal

Consumption history on 
water bill 

All (3) 3 On-going Minimal

Total Measures (5 required) 6 - - - 

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

(2) Savings projected by the end of the 6-year planning period. Savings are expected to enable the 
City to meet its goal, i.e., to reduce per capita consumption by 3 percent by 2021. 

(3) Single Family Residential, Multi-Family Residential, Commercial, Schools and Rural. 
 
WUE EDUCATION 
 
The City encourages water use efficiency by distributing newsletters containing water 
saving ideas to its customers annually with its consumer confidence report.  Water 
conservation flyers are also available at City Hall.  
 
EVALUATING WUE EFFECTIVENESS  
 
The City plans to track the effectiveness of its WUE efforts by annually checking its 
distribution system leakage to determine whether its on-going leak detection and repair 
efforts are enabling it to meet its first goal of reducing its DSL three-year average to 8 
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percent or less. It also plans to measure reductions in summer water use, park use, and 
leaks, while maintaining a conservation rate structure to incentivize water conservation.  
 
Table 4-4 shows how meeting the City’s water use efficiency goals would affect its 
projected water demands. The water savings shown in the table are due to meeting its 
demand side goal of reducing its per capita consumption by 3 percent and meeting its 
supply side goal of 8 percent or less DSL since the three-year average is currently at just 
over 10 percent for 2014. The City estimates the most significant savings will come from 
reducing DSL, and the remainder will come from the demand-side measures. 
 

TABLE 4-4 
 

Projected Water Demands with Water Savings(1) 
 

Year Population ERUs 
ADD 
(gpd) 

Annual 
Prod. 
(af/yr) 

MDD 
(gpd) 

MDD 
(gpm) 

PHD 
(gpm) 

Without Savings(2) 
2015 2,742 1,700 563,000 630 1,239,000 860 1,508 
2021 2,811 1,743 577,000 650 1,269,000 880 1,543 
2035 2,980 1,848 612,000 690 1,346,000 930 1,630 

With Savings(3) 
2015 2,742 1,700 563,000 630 1,239,000 860 1,508 
2021 2,811 1,743 558,000 630 1,228,000 850 1,490 
2035 2,980 1,848 593,000 660 1,305,000 910 1,595 

Net Savings 
2015 2,742 1,700 0 0 0 0 0 
2021 2,811 1,743 19,000 20 41,000 30 53 
2035 2,980 1,848 19,000 30 41,000 20 35 

(1) Savings attributable to reducing DSL to 8 percent and reducing per capita consumption by 3 
percent over 6 years. 

(2) From Table 2-10. 
(3) From Table 2-11. 
 
DISTRIBUTION SYSTEM LEAKAGE 
 
Current DOH rules require calculation of the three-year average DSL to determine 
compliance with its maximum 10 percent DSL allowance. The analysis of the City’s DSL 
presented in Chapter 2 indicates the City’s 2012-2014 three-year average DSL was 
approximately 10 percent (Table 2-6). As indicated above, the City’s first WUE goal is to 
reduce DSL to 8 percent or less which it believes is achievable if it targets system leakage 
more aggressively.  
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WATER LOSS CONTROL ACTION PLAN 
 
Because the City’s three-year average DSL is slightly greater than 10 percent (10.4%) 
and less than 20 percent, WAC 246-290-820(4) requires the City to prepare a water loss 
control action plan.  
 
The water loss control action plan must include control methods to achieve compliance 
with the DSL standard; an implementation schedule; a budget that demonstrates how the 
control methods will be funded, and an assessment of data accuracy and data collection.  
The water loss control action plan elements are addressed herein. 
 
Control Methods  
 
The City’s capital improvement plan includes the replacement of numerous old water 
lines located throughout the City.  These improvement projects will also include the 
replacement of old water meters.  It is anticipated that these projects will reduce 
distribution system leakage through the installation of accurate water meters and the 
replacement of old water lines that may be compromised due to being past their useful 
life. 
 
The City performs leak detection surveys every three years in accordance with the 
operations and maintenance schedule shown in Table 6-3. 
 
Implementation Schedule 
 
The implementation schedule of the City’s control methods, which includes water line 
and meter replacements, is shown in the distribution section of Table 8-1 of the City’s 
capital improvement plan.  Leak detection surveys occur every three years. 
 
It is anticipated that the City’s 3-year distribution system leakage, currently at 10.4 
percent for 2014, will decrease below the 10 percent maximum allowable by the end of 
2016 after completion of the City’s 5th Avenue Water Main Replacement project. 
 
Budget 
 
Budgeting for the water line and meter replacement projects are shown in the City’s 6-
year financing plan in Table 9-9. 
 
Technical or Economic Concerns 
 
The City has no technical concerns in meeting the distribution leakage standard.  The 
City anticipates the need for grants and/or loan funding in order to complete the 
distribution system improvements projects shown in the City’s capital improvement plan. 
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Data Accuracy and Collection Assessment 
 
Service meter accuracy generally decreases with time in service.  In order to achieve a 
more accurate accounting of water consumption, the City checks service meter 
calibration of older meters and repairs or replaces old meter as needed.  The City also 
check all source meters annually for proper function in accordance with the operations 
and maintenance schedule shown in Table 6-3. 
 
Over the past several years the City has improved its identification of all water uses, 
including authorized unmetered consumption, in order to more accurately assess water 
consumption throughout the City.  The City plans to continue these efforts. 
 
CONSERVATION RATE STRUCTURE 
 
The City currently has a base rate plus uniform block rate structure. It charges different 
rates based on customer class and whether or not they are in or out of the city limits. But 
rates do not change for different meter sizes. Although the City charges customers for 
every gallon used, which promotes water conservation, the City is required to evaluate 
either an inclining block or seasonal rate structure. 
 
Inclined Block Rate Structure Evaluation 
 
The City has evaluated the feasibility of adopting and implementing an inclined block 
rate structure.  Doing so could further reduce excess water use during the summer months 
when lawn irrigation is high.  The pros and cons of adopting an inclined block rate 
structure are shown in Table 4-5. 
 

TABLE 4-5 
 

Inclined Block Rate Structure Pros and Cons 
 
Pros Cons
Only those customers who use more water 
pay the higher rate. 

Could result in drastic increase in monthly 
bill for current high use consumers. 

Premium cost charge for higher usage 
could be used for infrastructure 
improvements. 

Could be difficult to apply to commercial 
customers due to wide range of 
commercial usage. 

Promotes water conservation due to 
increasing cost with higher usage. 

Could result in lost revenues in difficult 
economic times as customers seek to 
curtail spending. 

 
Increased revenues possible from an inclined block rate structure could help fund 
required water system improvements as well as operations and maintenance costs to keep 
the system in good working order. 
 



Gray & Osborne, Inc., Consulting Engineers 

4-8  City of Okanogan 
September 2016  Water System Plan 

WATER RECLAMATION 
 
The City’s wastewater is treated at the City of Okanogan Wastewater Treatment Facility.  
Per WAC 246-290-100(4)(f)(vii), City’s with more than 1,000 connections are required 
to evaluate opportunities for use of reclaimed water. In 2008, the City evaluated the 
feasibility of converting the wastewater treatment plant to a Water Reclamation Facility 
but determined that it is not economically feasible. The City has decided not to pursue 
water reclamation for the following reasons: 
 

 The City has sufficient water rights beyond the 20-year planning period. 
 The City has determined it is not economically feasible. 
 The City currently has sufficient source capacity for its water system. 

 
WATER SUPPLY CHARACTERISTICS 
 
Okanogan’s water supply characteristics are summarized as follows: 

 
 Name and Location - The City’s water supply consists of four active wells 

known as Well Nos. 2, 3, 4 and 5. A map of the wells and the City’s water 
system is provided on Figure 1-1. Additional description of the City’s 
sources is provided in Chapter 1. 

 
 Capacity and Seasonal Limitations - Well No. 2 is capable of producing 

200 gpm, Well No. 3 is capable of producing 650 gpm, Well No. 4 is 
capable of producing 550 gpm, and Well No. 5 is capable of producing 
425 gpm.  These wells adequately meet the City’s water needs.  Well No. 
5 is limited when the Okanogan River is below the minimum flows 
identified in the water right authorization. 

 
 Water Rights - The City has sufficient water rights to serve its existing 

population, and has a surplus that is sufficient to meet 20-year demands. 
Additional discussion of the City’s water rights is provided in Chapters 1 
and 3. The City’s water right self-assessment form is provided in Table 
3-4.  Pertinent water right documentation is provided in Appendix K. 

 
 Legal Constraints - There are currently no legal constraints that would 

affect the City’s ability to supply water to its customers over the next 20 
years. 

 
 Groundwater Source – Groundwater withdrawals from the City’s four 

wells indicate good water quality, except for Well No. 4, which has high 
arsenic levels.  Groundwater withdrawn from Well No. 4 is treated at the 
City’s arsenic treatment facility prior to entry into the City’s water 
distribution system.  The City does not provide chlorination for 
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disinfection of its groundwater sources.  The City continues to perform 
water quality testing as required by the Department of Health. 

 
 The quantity of groundwater withdrawal is currently sufficient for the 

City’s needs.  The effect of continual groundwater withdrawal on water 
quality and quantity into the future is unknown.  The City plans to install 
ports at each wellhead to facilitate groundwater level measurements as 
part of its capital improvement plan.  These measurements will allow for 
monitoring of groundwater aquifer levels at each well over time and 
provide a simple assessment of quantity for the City. 

 
In general, the City has adequate source capacity and water rights, and does not foresee 
any obstacles that would prevent it from continuing to provide a safe, reliable, and 
affordable water supply to its customers for the 20-year planning period. 



Notice of Public Hearing
Water Use Efficiency Goal Setting

In accordance with WAC 246-290-830, on Tuesday, February 16th, 2016
during their regular meeting, the City Council of the City of Okanogan will
hold a public hearing to provide an opportunity for the public to participate
and comment on the City’s water use efficiency goals; these goals once
established will be used in the management and operation of the City’s water
system.  This meeting is to begin at 7:00 p.m. in the Council Chamber
Room, City Hall, 120 3rd Avenue, North, Okanogan, Washington, please
consult the agenda as to what order of business the hearing is.  All persons
interested in providing comment are encouraged to be present to be heard
during the hearing.
Persons desiring to provide written comments on the subject must file said
comments at the Clerk’s Office no later than 4:00 p.m. February 16th, 2016
or at the hearing.
MORE INFORMATION:  The complete project file consisting of the draft
update of the water system plan, material supporting the rationale for the
proposed efficiency goals, maps, and related environmental documents, are
available to the public for review, please contact the Clerk’s Office, City
Hall, (509) 422-3600 during normal business hours or by visiting the City’s
website at www.okanogancity.com and following the Public Notice links.
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CHAPTER 5 
 

SOURCE WATER PROTECTION 
 
GENERAL 
 
This chapter presents the Wellhead Protection Program for the City of Okanogan. 

 
OBJECTIVE 
 
Water from underground aquifers, commonly referred to as groundwater, forms the 
primary source of drinking water for approximately 65 percent of Washington State 
residents. The City of Okanogan relies on groundwater wells to meet its water supply 
needs. To protect groundwater supplies, the Environmental Protection Agency (EPA) and 
Washington Department of Health (DOH) require public water utilities to develop a 
wellhead protection program as a component of its water system plan. The purpose of a 
wellhead protection program is to provide water systems with a proactive program for 
preventing groundwater contamination. The minimum requirements for a wellhead 
protection plan are specified in WAC 246-290-135(3). 
 
WELLHEAD PROTECTION AREA DELINEATIONS 
 
DEFINITION OF A WELLHEAD PROTECTION AREA 
 
A wellhead protection area (WHPA) is defined as the surface and subsurface area 
surrounding a well that supplies a public water system through which contaminants are 
likely to pass and eventually reach the well (DOH, 1995). In Washington, WHPAs are 
based on time-of-travel criteria, or the theoretical distance a particle of water travels in a 
prescribed period of time. At a minimum, the DOH requires communities to look at the 
following five WHPAs: 
 

 Sanitary control area 
 6-month time-of-travel WHPA 
 1-year time-of-travel WHPA 
 5-year time-of-travel WHPA 
 10-year time-of-travel WHPA 

 
A discussion of the WHPAs is provided in the following sections. 
 
Sanitary Control Area 
 
The sanitary control area is the protective area around the wellhead as required by WAC 
246-290-135. According to this statute, the minimum sanitary control area for wells is 
100 feet, unless engineering justification supports a smaller area. Conversely, DOH may 
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require a larger sanitary control area if geological and hydrological data support such a 
decision. 
 
Time-of-Travel WHPAs 
 
The time-of-travel WHPAs are determined by estimating the travel distance of a 
hypothetical particle of water traveling through the aquifer to a pumping well for a 
selected travel time, (e.g., 1-year). The WHPAs define aquifer management regions 
around the well that can be used to identify and control potential sources of 
contamination. The management of WHPAs is often done incrementally with the most 
aggressive management strategies being applied in the 6-month and 1-year WHPAs. 
 
Time-of-travel WHPAs are based on several assumptions. First, time-of-travel criteria do 
not consider vertical movement of water or contaminants from the land surface to the 
screened interval of the well. Therefore, time-of-travel zones tend to be inherently 
conservative. Also, it is assumed that contaminants move at the same rate as water in the 
subsurface, where actual contaminants may move slower or faster than water. This 
assumption is also typically conservative because the soil matrix, biological processes, 
and chemical processes tend to retard the transport of contaminants in the subsurface. 
 
Time-of-travel criteria may not be applicable in every situation. DOH notes that in some 
areas of the state, time-of-travel criteria may not be appropriate if the capture zone is 
recharged in less than 10 years, if complicated geographic features are present, or if a 
significant contribution to the well is from a nearby surface source. In these settings, 
alternate WHPA delineation criteria may be used with DOH approval. While the 
Okanogan River has been shown to influence the City’s wells, the City feels that time-of-
travel criteria are appropriate for its wells at this time. 
 
Six-Month Time-of-Travel Zone 
 
The six-month time-of-travel zone represents the surface area overlying the portion of 
aquifer supplying water to the well within a six-month period. Aggressive management 
strategies are recommended in the six-month time-of-travel zone because of the limited 
time a purveyor can respond to contamination in this zone. The six-month time-of-travel 
zone is vulnerable to both microbial and chemical contamination. EPA literature suggests 
that bacteria and viruses survive less than one year in groundwater, so potential sources 
of microbial contamination should be monitored carefully. Similarly, limited response 
times for mitigation actions following chemical contamination require aggressive control 
of potential sources of chemical contamination within this zone. 
 
One-Year Time-of-Travel Zone 
 
The one-year time-of-travel zone represents the surface area overlying the portion of 
aquifer supplying water to the well within a one-year period. As in the six-month time-of-
travel zone, the susceptibility of the one-year time-of-travel zone to both microbial and 
chemical contamination requires aggressive controls of potential contamination sources. 
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Five-Year Time-of-Travel Zone 
 
The five-year time-of-travel zone represents the surface area overlying the portion of 
aquifer supplying water to the well within a five-year period. Microbial contamination in 
the five-year time-of-travel zone is not a major concern, because existing literature 
suggests that bacteria and viruses cannot survive more than one year in groundwater. 
However, chemical contamination is a concern and potential sources of chemical 
contamination should be monitored closely. The primary difference between the five-year 
time-of-travel zone and the zones closer to the well is that the five-year zone provides an 
increased response time to mitigate the effects of chemical releases. 
 
Ten-Year Time-of-Travel Zone 
 
The ten-year time-of-travel zone represents the surface area overlying the portion of 
aquifer supplying water to the well within a ten-year period. The purpose of the ten-year 
zone is to control high risk chemical contamination sources, and to encourage long-term 
planning for contaminant risk reduction. Public education of contamination prevention 
measures is a key management tool used in protecting this zone. 
 
CALCULATED FIXED RADIUS (CFR) MODEL 
 
In developing a wellhead protection program, a first step is to establish the land areas 
around each well from which groundwater may flow to the well. These areas are likely to 
contribute pollutants to the groundwater and are referred to as “zones of contribution”. 
Zones of contribution require proper land use management to minimize the possibility of 
contaminants entering the groundwater system. The most commonly accepted tools for 
delineating wellhead protection zones include the calculated fixed radius (CFR) method, 
analytical models, and numerical models.  
 
The calculated fixed radius method was used to analyze the wellhead protection area 
zones of contribution. Based on WAC 246-290-135 and through the use of the DOH 
susceptibility analysis techniques, wellhead protection areas are estimated for 6-month, 1-
year, 5-year, and 10-year periods. The delineations of the City’s zones of contribution are 
shown on Figure 5-1. The CFR method was utilized to determine the wellhead protection 
areas with the current pumping rates by using the following equation: 
 

	  

 
A summary of the values used to calculate the CFRs for each source are provided in 
Table 5-1. 
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TABLE 5-1 
 

Calculated Fixed Radius Wellhead Protection Areas 
 

PARAMETER 
WHP 
ZONE 

SO2 SO3 SO4 SO5 

r = Calculated Radius of 
Protection Zone (ft) 

6 Months 820 940 1,280 850 
1 Year 1,160 1,340 1,810 1,200 
5 Years 2,600 2,990 4,060 2,680 
10 Years 3,680 4,230 5,730 3,790 

Q = Pumping Rate of 
Well  (cu-ft/yr) 

- 14,053,000 45,671,000 38,645,000 29,862,000

n = Estimated Porosity - 0.22 0.22 0.22 0.22 
H = Open Interval/Length
of Well Screen (ft) 

- 15 37 17 30 

 
POTENTIAL CONTAMINANT SOURCES 
 
Within a wellhead protection zone, there are many diverse activities that may 
contaminate an aquifer and potentially prevent its use as a viable drinking water source.  
It is important that these activities are properly inventoried and, if necessary, regulated to 
prevent degradation of groundwater quality. Relevant activities and sources at a 
minimum include land use practices, industrial and commercial operations, underground 
storage tanks, hazardous materials storage and use, septic tanks, and dry wells. These 
activities are potential sources for groundwater contamination. A discussion of these 
practices and their potential effects on groundwater, and the regulatory requirements that 
may apply are included in the sections that follow. 
 
INVENTORY OF POTENTIAL CONTAMINANT SOURCES 
 
The purpose of maintaining an inventory of potential contaminant sources is to identify 
past, present, and proposed activities that may pose a threat to a water supply source. 
Other purposes include assisting the development of plan management strategies, 
establishing a mailing list for notifying potential contaminant sources within the wellhead 
protection areas, and notifying agencies regarding inventory findings. An accurate 
inventory and description of hazardous material handlers is required in WAC 246-290-
135. 
 
Figure 5-1 shows the current potential contaminant sources throughout the City of 
Okanogan overlaid with the wellhead protection areas for each source. 
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NOTIFICATIONS 
 
Minimum requirements for notification of wellhead protection areas are issued to owners 
and operators of potential sources of contamination, to regulatory agencies and local 
governments, and to local emergency incident responders. 
 
Notices to Owners of Potential Sources of Contamination 
 
A standard letter (included at the end of this chapter) has been sent to all land or business 
owners identified on the list of potential contaminant sources. The standard letter states 
that their property is in the wellhead protection area, and states that the activities of their 
business may be a potential source for ground water contamination. Residents within the 
WHPAs have been notified through public service messages of their potential impact 
upon the City’s drinking water supply. Landowners with on-site septic systems should be 
notified that, when operated properly, septic systems would not be a significant threat to 
the City’s wells. However, the dumping of chemicals into septic systems, onto the 
ground, or into storm drains in the wellhead protection area could contaminate the City’s 
water supply and that enforcement action may be taken.  
 
NOTIFICATION TO REGULATORY AGENCIES AND LOCAL 
GOVERNMENTS 
 
Under WAC 246-290-135, it is required that notification is provided to regulatory 
agencies and local government of the WHPAs and an inventory of potential sources of 
contamination in the area be identified. The regulatory agencies and local government 
office that must receive the notification are listed as follows: 
 
Washington State Department of Health 
Wellhead Protection Program, Headquarters 
243 Israel Rd. SE 
Tumwater, WA  98501 
P.O. Box 47823 
Olympia, WA  98504-7822 
Phone: (360) 236-3114 
 
U.S. Environmental Protection Agency 
Attn: Ground Water Unit 
1200 Sixth Avenue 
Seattle, WA  98101 
(206) 553-6708 
 
Washington State Department of Ecology 
Central Regional Office 
15 West Yakima Ave, Suite 200 
Yakima, WA  98902-3452 
Phone:  (509) 575-2490 

Washington State Department of Health  
Division of Drinking Water 
Eastern Regional Office 
Contact: Mike Wilson, P.E. 
Riverview Corporate Center 
16201 East Indiana Avenue, Suite 1500 
Spokane Valley, Washington 99216 
Phone: (509) 329-2116 
 
Okanogan County Public Health 
1234 South 2nd Avenue 
P.O. Box 231 
Okanogan, WA 98840 
Business:  (509) 422-7140 
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The City has sent notification to regulatory agencies and local governments of the 
boundaries of the WHPAs and the finding of the WHPAs inventory. 
 
NOTIFICATION TO LOCAL EMERGENCY INCIDENT RESPONDERS 
 
It is required by regulation that documentation of coordination with incident responders 
be provided.  The following incident responders have been contacted and provided with 
information regarding the City’s WHPAs: 
 
Okanogan County Sherriff’s Office 
123 5th Avenue 
Okanogan, WA 98840 
Emergency:  911 
Business:  (509) 422-7200 
 
 
Okanogan County Sherriff’s Office 
Department of Emergency Management 
123 5th Avenue 
Room 200 
Okanogan, WA 98840 
Emergency:  911 
Business:  (509) 422-7207 
 
Okanogan County Public Health 
1234 South 2nd Avenue 
P.O. Box 231 
Okanogan, WA 98840 
Business:  (509) 422-7140 
 
 
Washington State Department of Health  
Division of Drinking Water 
Eastern Regional Office 
Contact: Mike Wilson, P.E. 
Riverview Corporate Center 
16201 East Indiana Avenue, Suite 1500 
Spokane Valley, Washington 99216 
Phone: (509) 329-2116 

Fire Protection Bureau 
Washington State Patrol 
PO Box 42600 
Olympia, WA  98504-2600 
Emergency:  911 
Business:  (360) 596-3902 
 
Emergency Response, Washington 
State Department of Transportation  
Doug Pierce 
Transportation Bldg. 47358 
Olympia, WA 98504-7358 
Emergency: 911 
Business:  (360) 705-7812 
 
Spill Response Program 
Washington State Department of Ecology  
Will Strand 
Central Regional Office 
15 West Yakima Avenue, Suite 200 
(509) 575-2806 
 
Washington State Emergency Management 
Building 20, MS TA-20 
Camp Murray, WA  98430-5112 
(800) 562-6108 
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LONG-TERM CONTINGENCY PLANNING 
 
Long-term water replacement options differ from emergency and short-term options in 
two ways. First, the amount of time available to evaluate the various alternatives is 
longer, permitting more extensive analysis of the considerations of future needs and other 
factors prior to decision-making. Second, the range of viable alternatives is larger. The 
following sections provide a discussion of long-term options. 
 
DRILL NEW WELLS 
 
If investigations indicate that there is an untapped supply of groundwater in the form of a 
separated aquifer or a portion of the contaminated aquifer which is up-gradient and 
uncontaminated, it may be feasible for the City to drill new wells. This alternative can 
often be more economical and carry lower risk than treatment. Cost estimates for new 
well drilling are provided in Appendix L. 
 
GROUNDWATER TREATMENT 
 
The same treatment technologies previously described are available as permanent 
solutions for contaminant removal. As discussed above, treatment of contaminated water 
should be viewed as a last resort and should be considered only after the other 
alternatives have been completely abandoned. 
 
INTERCONNECTION 
 
Interties with other water systems are sometimes a cost effective solution. The nearest 
town with a reliable water supply is the City of Omak, located just north of Okanogan.  
The City may explore the possibility of an intertie with the City of Omak should 
conditions warrant. 
 
WATER CONSERVATION 
 
While it is possible to use conservation strategies to reduce consumption over the long-
term, the water savings from conservation are not likely to be large enough to replace the 
production of a contaminated well. 
 
DUAL SYSTEMS 
 
A portion of the City is served by a separate non-potable irrigation system (Alta Vista), 
which reduces water demands on the potable water system. This system relies on the 
Okanogan River for source water. Expansion of this system could further reduce potable 
demand, and initial capital costs of infrastructure would be high. 
 
  



Gray & Osborne, Inc., Consulting Engineers 

5-8  City of Okanogan 
September 2016  Water System Plan 

SURFACE WATER TREATMENT 
 
As in the short-term surface water treatment discussion, the water quality, water right, 
and costs associated with surface water treatment make it an unattractive alternative. 
 
PROTECTIVE COVENANTS 
 
The City will investigate current declaration of covenants and restrictive covenants for 
each of its wells to determine any deficiencies that may exist for corrective action in 
order to better protect its water sources. 
 

OKANOGAN WELLHEAD PROTECTION MANAGEMENT 
 
Development of management strategies is essential for a successful wellhead protection 
program. Without proper management, potential contamination sources are likely to 
become a reality. An informed public that understands the link between potential 
contamination sources and its drinking water is one of the most effective ways of 
protecting groundwater supplies. The City will send out information pertaining to 
wellhead protection on an annual basis with billing to provide continuous education of 
the public on the merits of wellhead protection. The City has also notified the potential 
contamination sources shown on Figure 5-1.  Finally, WHPP literature will be maintained 
at City Hall to increase public awareness of the need to protect water supplies. 
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Sample of Agency Notification Letter 
 
 
 
Date: 
 
[agency/local government] 
P.O. Box 123 
123 Anywhere St 
City, WA 99999 
 
Subject: OKANOGAN WELLHEAD PROTECTION PROGRAM 
 
Dear [agency/local government]; 
 
As part of the wellhead protection program for the City of Okanogan, we are hereby informing 
you of the findings of our wellhead protection area delineation.  This is in accordance with State 
regulations (WAC 246-290-135). 
 
Our City has approximately 981 active services, and serves a population of approximately 2,595 
people.  Due to the groundwater nature of our water system sources, our drinking water supply is 
vulnerable to contamination. 
 
The enclosed map shows the 6-month, 1-, 5-, and 10-year time of travel boundaries for our 
wellhead protection areas.  Any ground water contamination that occurs within these wellhead 
protection areas has a high potential to reach our wells.  It is therefore of utmost importance to us 
that all reasonable steps be taken to ensure that land use activities within this area do not 
contaminate our customers’ drinking water supplies. 
 
Thank you for your support in protecting our drinking water. 
 
Sincerely, 
 
 
Shawn Davisson 
Public Works Director 
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Sample of Contaminant Notification Letter 
 
 
 
Date: 
 
Mr/Ms. 
P.O. Box 123--- 
123 Anywhere St 
Okanogan, WA 98840 
 
Subject: OKANOGAN WELLHEAD PROTECTION PROGRAM 
 
Dear Owner; 
 
In Okanogan, we rely on ground water as our only source for drinking water. We take a proactive 
approach to ensure a safe and secure source of quality water for our community. To do so, we 
have developed a Wellhead Protection Plan in accordance with State guidelines. A copy of this 
document is located at City Hall. 
 
As part of our Wellhead Protection Plan, we mapped the areas overlying the most sensitive areas 
around each of our wells, designated as protection zones. These protection zones represent the 
time it can take for water to travel from the edge of the zone to the well. Following the mapping 
of the wellhead protection zones, an inventory of potential sources of groundwater contamination 
was conducted. Your business, residence or property was found to lay within one of the wellhead 
protection zones. As such, it has been identified to be a potential contamination source for our 
wellhead protection plan following a review of such source in the DOE database. The presence of 
your business, residence or property within the City’s wellhead protection zone means that 
activities in these areas can have the potential to affect the City’s drinking water supplies. 
 
We have notified the State of the existence of your business, residence or property within the 
City’s wellhead protection zone. The State can assist you with technical information to help you 
manage activities within the wellhead protection zone in a way that will best prevent groundwater 
contamination. Additionally, we will include guidelines in our water statements on how to protect 
our water supply. 
 
We realize you are already careful to protect the environment in and around your property. Our 
hope is that informing you that your business, residence or property is within our wellhead 
protection zone will reinforce the need to be ever diligent in day to day activities to help ensure 
we keep a safe and secure source of quality water for our community.  
 
Sincerely, 
 

 
Shawn Davisson 
Public Works Director 
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CHAPTER 6 
 

OPERATION AND MAINTENANCE 
 
The Washington State Department of Health considers several elements to be important 
in a properly managed operation and maintenance (O&M) program. A list of these 
elements and where they are discussed or presented in this plan is provided in Table 6-1. 
 

TABLE 6-1 
 

Operation & Maintenance Program Elements 
 
Operation and Maintenance Component Location in Plan 
Water System Management and Personnel Chapter 1, p. 1-1 & Table 6-2 
Operator Certification Chapter 1, p. 1-1 & Table 6-2 
Routine Operating Procedures Chapter 6 
Water Quality Sampling Procedures Appendix B 
Coliform Monitoring Plan Appendix B 
Emergency Response Plan Appendix G 
Safety Procedures Appendix G 
Cross-Connection Control Appendix F 
Customer Complaint Response Program Appendix G 
Record Keeping and Reporting Appendix G 
Operation and Maintenance Analysis Chapter 3, Table 3-13 

 
SYSTEM PERSONNEL 
 
The City’s water system personnel are listed below. The City’s Public Works Director’s 
daytime phone number is (509) 322-0121. A more extensive list of emergency phone 
numbers is provided in Appendix G. 
 

TABLE 6-2 
 

Water System Personnel 
 

Name Title Certification(1) Emergency Phone 
Jon Culp Mayor N/A (509) 422-6120 (Home) 
Shawn Davisson Public Works Director N/A (509) 322-0121 (Cell)  

Loren Howell 
Water System Manager 

and Assistant PWS 
WDM 2, CCS, 

WDS, BAT 
(509) 322-0150 (Cell)  
(509) 422-0717 (Office)

Barry Featherly 
Assistant Water System 

Manager 
WDM2, CCS  

Craig Attwood City Clerk N/A (509) 486-3600 (Cell)  
Gray & Osborne, 
Inc. 

City Engineer N/A (509) 453-4833 (Office) 

(1) WDM 2 = Water Distribution Manager Level 2; WDS = Water Distribution Specialist; CCS = Cross 
Connection Control Specialist; BAT = Backflow Assembly Tester. 
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OPERATION AND MAINTENANCE PROGRAM 
 
Tables 6-3 through 6-6 provide general information on the City’s operation and 
maintenance program. Table 6-3 summarizes the City’s principal operating and 
preventive maintenance activities and their frequency. Photos of the City’s wells, 
reservoirs and booster stations are provided at the end of this appendix. 
 

TABLE 6-3 
 

Operation and Maintenance Practices 
 

Operation and Maintenance Activities Frequency 

Wells 
Visual and aural inspection of building 
exterior, interior and equipment 

Daily 

Record flow data Daily 
Measure static and dynamic water levels Every September & February 
Well pump maintenance Per manufacturer recommendation 

Storage  
Exterior and interior inspection Every 10 years 
Inspect vents and screens Annually 
Source meters Checked annually for accuracy  

Booster Pump Stations 
Visual and aural inspection of building 
exterior, interior, and equipment 

Daily 

Record flow data Recorded daily 
Distribution System 

Exercise valves Annually 
Exercise hydrants Annually 
Perform preventative maintenance on control 
valves 

Annually 

Control valve inspection and testing Weekly 
Small service meter tests/replacements As needed (10-15 yrs as necessary)
Read service meters Monthly for six months each year 
Collect water samples for coliform testing Monthly 
Leak detection survey Every three years 
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Table 6-4 summarizes the normal settings, positions and readings used for the City’s 
water system equipment. Lead-lag sequencing, pump hand-off-auto, and reservoir set 
points are set at the master telemetry control station computer located at the public works 
/wastewater treatment facility office. 
 

TABLE 6-4 
 

Normal Equipment Settings 
 

 Control Tank Start Level (ft) Stop Level (ft)

Source Wells 
Well No. 1 Source not in use 
Well No. 2 North Reservoir 16.5 19.8 
Well No. 3 North Reservoir 16.5 19.8 
Well No. 4 North Reservoir 16.5 19.8 
Well No. 5 North Reservoir 16.5 19.8 
Watercress Springs Source not in use 

Booster Pump Stations  (ft) (ft) 
Sunrise Drive Highland 17.0 19.8 
Murray Street N/A N/A N/A 

Reservoirs High Alarm (ft) Low Alarm (ft) 
North Reservoir 20.0 16.0 
West Reservoir No. 1 20.0 16.0 
West Reservoir No. 2 20.0 16.0 
Highlands Reservoir 20.0 16.0 
East Reservoir 20.0 16.0 

Automatic Control Valves Size and Type Setting 
Highland Drive & 6th Avenue 4” PRV 20 psi 

 
Table 6-5 provides a list of the typical water system supplies used by the City, and their 
current supplier for these materials. 
 

TABLE 6-5 
 

Supplies and Suppliers 
 

Supply Supplier Phone 
Gate Valves 

Consolidated Supply Co., 
Wenatchee, WA 

 
HD Fowler Company, 
East Wenatchee, WA 

(509) 662-7128 
 
 

(509) 886-8804 

Fire Hydrants 
Meter Boxes 
PVC Pipe 
Service Meters & Setters 
Repair Bands 
Dresser Couplings 
Miscellaneous Pipe Fittings 
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RECORD KEEPING 
 
The City keeps the following water system records and data shown in Table 6-6. 
 

TABLE 6-6 
 

Record Keeping Practices 
 

Record Type Comment 
Source meter readings Daily readings kept for 10+ years 

Service meter readings 
Monthly for six months of the year, 

readings kept for five years 
Non-revenue water Annually calculated from meter data 
Bacteriological test results Monthly results kept for five years 

Static and dynamic water level in wells 
Every September and February, kept 

for ten years 
Sanitary surveys Kept for ten years 

Chemical Analysis 
Keep these records for as long as the 

source is in service 
Other Department of Health correspondence Kept for five years 
Legal documents (water rights, easements, 
etc.) 

Indefinitely 

 
The City’s water system mapping, including the location of pipelines and valve locations 
have not been kept up to date with modifications in the City, but the City does keep a 
record of most recent development within the City limits. 
 
COMPLAINT RESPONSE 
 
The City maintains customer complaint records to verify trends that may assist the City 
improve service to its customers. Response to questions and complaints is typically 
verbal, either through a field visit or a telephone call. However, depending on the nature 
of the question or complaint, written response can also be given. Bi-monthly City 
Council meetings are the main venue for public involvement in the water system. 
 
SAFETY PROCEDURES 
 
The City practices a safety program to ensure the health and welfare of water system 
operators. All appropriate Occupational Safety and Health Administration (OSHA) and 
Washington Industrial Safety and Health Administration (WISHA) regulations are 
routinely followed during operation of the system. Operation and maintenance staff are 
trained in safety practices including confined space, first-aid, fall restraint, and chlorine 
safety. The City maintains fall equipment for inspecting reservoir hatches and screens, 
and confined space equipment for underground vaults. The City has some old asbestos-
cement water pipe, which means that training water system personnel for asbestos 
handling has been necessary. The City uses liquid sodium hypochlorite (bleach) for water 
system disinfection when deemed necessary. 
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DEFICIENCIES 
 
The City has identified O&M deficiencies on which to take corrective action. These 
deficiencies and corrective actions are listed in Table 6-7. 
 

TABLE 6-7 
 

Operation and Maintenance Improvements 
 

Deficiency Action 
The City does not have a formal 
valve exercising or pipe flushing 
program. 

The City will begin locating and exercising 
valves and flushing pipes. 
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CHAPTER 7 
 

CONSTRUCTION STANDARDS 
 
REQUIREMENTS FOR DEVELOPER-CONSTRUCTED 
IMPROVEMENTS 
 
Developer shall retain the services of an engineer registered in the State of Washington.  
 
The engineer shall provide necessary design services, as well as construction services. 
 
Complete plans and specifications of the proposed improvements shall be submitted to 
the City for review and approval.  
 
Plan and profile design drawings shall be drawn at a minimum scale of 1 inch = 50 feet or 
1 inch = 40 feet if water, sewer and street improvements are drawn on the same sheets. 
 
The Developer’s Engineer shall be required to certify that all improvements have been 
constructed in accordance with the approved plans and specifications. 
 
Water and sewer certification shall be on standard State forms. Copies of testing data 
shall also be provided to the City including compaction testing, pressure testing, etc. 
street certification shall consist of a letter, together with test data, weigh tickets, etc. 
 
The Developer shall be required to provide proof that there is a performance bond that 
covers defective or faulty workmanship and materials. The bond must cover a period of 
two years from the date of acceptance by the City. 
 
The Developer shall require the Contractor to provide insurance which indemnifies and 
holds harmless the City and its agents and employees from and against all claims, 
damages, losses, and expenses, including attorney’s fees arising out of or resulting from 
the performance of the work, and shall, after reasonable notice, defend and pay the 
expense of defending any suit and will pay any judgment provided that any such claim, 
damage, loss, or expense (1) is attributable to bodily injury, sickness, disease, or death, or 
to injury to or destruction of tangible property (other than the work itself) including the 
loss of use resulting therefrom, and (2) is caused in whole or in part by any negligent act 
or omission of the Contractor, any Sub-Contractor, anyone directly or indirectly 
employed by any of them or anyone for whose acts any of them may be liable regardless 
of whether or not it is caused in part by a party indemnified hereunder. 
 
In any and all claims against the City or any of their agents or employees by any 
employee of the Contractor, any Sub-Contractor, anyone directly or indirectly employed 
by any of them or anyone whose acts cause them to may be liable, the indemnification 
obligation under this article shall not be limited in any way by any limitation on the 
amount or type of damages, compensation, or benefits payable by or for the Contractor or 
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any Sub-Contractor under Workmen’s Compensation Acts, disability benefits acts, or 
other employees benefit acts. 
 
The obligations of the Contractor under this article shall not include the sole negligence 
of the City or its agents. 
 
The Contractor shall provide the City proof of insurance in approved amounts and form 
before commencing work. 
 
The Developer shall provide the City with a mylar copy of the construction drawings 
showing all revisions made during construction. The drawings, “Record Drawings,” shall 
show as a minimum the following: 
 

 The existence of all underground utilities encountered (station and depth) 
 
 Precise distance to fittings, valves, services, etc. including the length of all 

spools, etc. 
 
 Type of all fitting ends (MJ, FL, etc.) 
 
 Type of restraints used 
 
 Location of sewer wyes 
 
 Elevation of each manhole, pipe invert (in and out) and sewer slope 

 
The Developer shall comply with all relevant City ordinances and all subsequent 
amendments thereto. 
 
The Developer shall also comply with all provisions of the City’s municipal codes 
governing platting, construction, zoning, and subdivision. 
 
WATER 
 
All extensions to the water system must conform to the design standards of the City. The 
Developer’s water system must provide adequate domestic supply and fire flow as 
required by the Washington State Department of Health (DOH). The system must also be 
capable of future expansion and be constructed of permanent materials. The following 
items are necessary to meet these conditions: 
 

(a) Pipe shall be: Ductile Iron – Class 50 or higher or pressure class pipe, or 
PVC C-900, Class 150 C.I.O.D. 

 
(b) All fittings must be cast iron or ductile iron, MJ or FL ends. 
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(c) Standard 5¼-inch MVO hydrants are required. Hydrants shall be Mueller 
center stem with one 4-inch diameter port with Stortz 5-inch coupling with 
cap, and two 2½-inch diameter ports. All hydrant leads shall be valved on 
the main. 

 
(d) All water mains feeding fire hydrants must be at least 8-inch pipe. Hydrant 

leads 50 feet or less may be 6-inch. 
 
(e) All new services shall be polyethylene and constructed such that there is a 

goose neck at the corp. the tap at the main shall be 45° from horizontal. 
Only one meter shall be served from each main tap. 

 
(f) All meters will be furnished by the City at cost to the Developer. Meters 

larger than 2-inch will be either turbine type or compound type as will be 
decided by the City upon review of projected consumption rates. 

 
(g) 2-inch air and vacuum release valve installations shall be installed at 

principal high points in the system. 
 
(h) Dead-end lines are to be avoided where possible. Approval of dead-end 

lines of any size shall be at the discretion of the Public Works Director. 
 
(i) Hydrants shall be spaced based on the requirements of the local fire 

authority and the Uniform Fire Code. The size of mains will also be 
determined by required fire flow. Hydrants will generally be located at 
street intersections. 

 
(j) Minimum valve spacing in water mains shall be 1,000 feet. Intersection 

valves shall be as directed by the Public Works Director. 
 
(k) Dead-end mains over 300 feet in length will only be allowed where future 

looping via public right-of-way can be assured and at the discretion of the 
Public Works Superintendent. All water lines which dead-end in public or 
private right-of-way and which will be extended in the future will have a 
valve installed and will be restrained with a mechanical joint plug inserted 
into the end of the valve not connected to the pipeline. If a blow-off is 
required, a tapped plug may be used. 

 
(l) Valves 8-inches in diameter and smaller shall be of the gate type, epoxy 

coated and resilient seat, AWWA. Valves 16-inches in diameter and larger 
shall be butterfly type valves, AWWA. 

 
(m) All construction including items such as trench excavation and backfill, 

pipe bedding, pipe installations, testing, disinfection, roadway repair, etc. 
shall conform to the requirements of the current edition of the Standard 
Specifications for Road, Bridge, and Municipal Construction published 
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jointly by the Washington State Department of Transportation (DOT) and 
the American Public Works Association, or as directed by the City of 
Okanogan. 

 
(n) All water pipe shall be bedded with pea gravel or other approved materials 

and compacted in accordance with the Standard Specifications for Road, 
Bridge, and Municipal Construction. 

 
(o) Pipe bury shall be 54-inch design with a minimum cover permitted of 48-

inches (see Standard Plan No. 1 – Typical Water Main Trench Detail). 
 
(p) Valves and valve boxes shall be installed in accordance with Standard 

Plan No. 2 – Typical Gate Valve. 
 
(q) Fire hydrants shall be installed in accordance with Standard Plan No. 4 – 

Fire Hydrant Detail. 
 
(r) 5/8 x ¾-, 1-, and 2-inch meter installations shall be installed in accordance 

with Standard Plan No. 8 for non-traffic rated installations, and Standard 
Plan No. 9 for traffic rated installations. 

 
(s) 3-inch and larger meter installations shall be installed in accordance with 

Standard Plan No. 17. 
 
(t) All irrigation services shall be protected with a double check valve. 

Double check valves shall be installed in accordance with Standard Plan 
No. 10 for 1-inch services. Large double check valve installations shall be 
in accordance with the standard requirements of DOH and the Public 
Works Superintendent. 

 
(u) Compaction of backfill above the pipe zone in streets, shoulders, 

driveways, or as directed by the Engineer shall be performed using 
mechanical compaction equipment and shall be compacted to at least 95 
percent of its modified Proctor maximum dry density as measured by 
ASTM 1557-70, Method C or D. 

 
(v) Pavement repair shall be in accordance with Standard Plan No. 14. 
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WATER SERVICE MATERIALS 
 
Corporation Stop Mueller B-25028N or equivalent as approved by 

the Public Works Director. 
 

Meter Neptune (gallons); no substitutes. 
 

Service Saddle Romac saddle single strap for pipe diameters less 
than 10-inch and double strap for pipe diameters 
12-inch or greater, or equivalent as approved by the 
Public Works Director. 
 

Meter Box:  
 

 Type 1 – Non-Traffic Mueller Thermal-Coil Meter Box, 15-inch 
diameter, 48-inch depth with Mueller Meter Box 
Lid 790007, or equivalent as approved by the 
Public Works Director. 
 

 Type 2 - Traffic H2 Precast Water Meter Chamber (WCB, WCT) 
with cast iron meter lid (2019), or equivalent as 
approved by the Public Works Director. 
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WATER MAIN STANDARD PLANS INDEX 
 
1. WATER MAIN TRENCH SECTION 
 
2. TYPICAL IN-LINE GATE VALVE 
 
3. AIR AND VACUUM RELEASE ASSEMBLY 
 
4. FIRE HYDRANT DETAIL 
 
5. TYPE 1 BLOW-OFF ASSEMBLY 
 
6. TYPE 2 BLOW-OFF ASSEMBLY 
 
7. TYPE 3 BLOW-OFF ASSEMBLY 
 
8. TYPE 1 WATER SERVICE CONNECTION DETAIL 
 
9. TYPE 2 WATER SERVICE CONNECTION DETAIL 
 
10. 1-INCH DOUBLE CHECK VALVE DETAIL 
 
11. VALVE STEM EXTENSION DETAIL 
 
12. CEMENT CONCRETE PAVEMENT REPAIR 
 
13. ASPHALT PAVEMENT REPAIR WITHOUT OVERLAY 
 
14. GRAVEL REPAIR DETAIL 
 
15. SLOPE PROTECTION DETAIL 
 
16. CONCRETE THRUST BLOCK DETAIL 
 
17. 3-INCH AND LARGER WATER SERVICE CONNECTION DETAIL 
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CITY OF OKANOGAN

STANDARD PLAN NO. 10

APPROVAL OF ASSEMBLIES

The term “Approval Assembly” shall mean any backflow prevention assembly that has
satisfactorily completed laboratory and field tests by an independent laboratory recognized by
the State of Washington Department of Health. Backflow devices shall be of the correct type as
required by the Public Works Superintendent and be selected from the State of Washington
approved list.

TESTING AND MAINTENANCE OF ASSEMBLIES

Each backflow prevention assembly shall be tested to insure that it functions properly annually;
upon installation; after repairs; and after being relocated, moved, or reinstalled.

The assembly owner shall be notified prior to the date for annual testing. It is then the assembly
owner’s responsibility to acquire the services of a certified tester to test the assembly. If the test
indicates the assembly must be repaired, a record of the repair work and a report of a satisfactory
final test must be sent to the City of Okanogan (see “Backflow Prevention Assembly Test Report
Form” in the AWWA Cross Connection Control Manual).

The annual testing of backflow prevention assemblies must be done prior to any repair work or
flushing of the relief valve to properly establish its operating status. Failure to test and maintain
backflow prevention assemblies is grounds for the City to discontinue water service.
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CHAPTER 8 
 

CAPITAL IMPROVEMENT PROGRAM 
 
Various improvement projects were identified in Chapter 3. A brief description of each 
project selected for the 6-year and 20-year planning horizons is presented in this chapter.  
A map showing the location of each project is presented on Figure 8-1.  Detailed cost 
estimates are provided in Appendix L.  A schedule for implementing the 6-year planned 
improvements is provided in Table 8-1 at the end of this chapter.  Approaches to 
financing the improvements planned for the next six years are discussed in Chapter 9. 
 
WATER RIGHTS 
 
The City plans to file change applications with the Washington State Department of 
Ecology to consolidate its existing water rights to give the City greater flexibility in 
managing its water resources. 
 
The City includes areas within the boundaries of the Confederated Tribes of the Colville 
Reservation (CTCR).  The City plans to work with the CTCR to review and coordinate 
water rights applications as deemed beneficial to preserve, enhance and support 
predictable growth within this area of joint planning jurisdiction.  
 
AGREEMENTS 
 
The City plans to review its agreement for the delivery of water for domestic use to the 
Progressive Flats Water Association. 
 
TELEMETRY 
 
The City has identified the following telemetry system improvements for its 6-year 
improvement schedule: 
 
1. Telemetry System Improvements – The City plans to upgrade the existing 

telemetry control system with a new base station master computer, PLC at the 
base station master computer, HMI software, and new programming in order to 
increase reliability and to add functionality.  The new system will control 
reservoir levels, record data and have the capability of performing additional 
functions for anticipated needs, such as chlorine residual monitoring at each well 
site and flow metering of the water delivered to the Progressive Flats Water 
Association, and to include flow metering from all sources and telemetry for the 
new Murray Street Booster Pump Station (6-year plan). 
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SOURCE IMPROVEMENTS 
 
The City has identified the following source improvements for its 6- and 20-year 
improvement schedule: 
 
2. Watercress Springs Feasibility Study – Feasibility study to investigate required 

improvements and costs to rehabilitate the Watercress Springs source, storage and 
water distribution system (6-year plan). 

 
3. Well Improvements - Install manual transfer switches, motor soft starts and 

provide ports for groundwater depth measurements at Wells No. 2, 3, 4, and 5 and 
one portable standby generator capable of serving any of these wells.  (6-year 
plan). 

 
4. Well Decommissioning – Decommission old City Well No. 1, old Well No. 4, 

and an old well discovered on City property at the Okanogan Sports Complex (6-
year plan). 

 
5. Well No. 3 Inspection – Remove submersible turbine pump and perform video 

inspection of Well No. 3 (6-year plan). 
 
6. Well No. 4 Bypass – Bypass piping improvements at Well No. 4 (6-year plan). 
 
7. Well No. 6 (Riverwalk Well) - Investigate feasibility to develop the privately-

owned Well No. 6 (Riverwalk Well).  This improvement would replace the 48-
foot deep well with a new 12” diameter well constructed to municipal standards 
(20-year).  

 
TREATMENT 
 
The City has identified the following treatment improvements for its 6- and 20-year 
improvement schedule: 
 
8. Arsenic Treatment Facility Feasibility Study – Feasibility study to investigate 

alternatives and make recommendations for the collection and disposal of arsenic-
laced sludge from the arsenic treatment facility (6-year plan). 

 
9. Arsenic Treatment Facility Improvements – Construct sludge collection and 

disposal facilities in accordance with the findings and recommendations of the 
arsenic treatment facility feasibility study (6-year). 

 
10. Well Chlorination Improvements - Install chlorination facilities at the City’s 

active well sites (20-year plan). 
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STORAGE 
 
The City has identified the following storage-related improvements for its 20-year 
improvement schedule: 
 
11. Murray Reservoir - Construct 200,000-gallon reservoir in the Murray pressure 

zone.  The project includes construction of a transfer station for water transfer to 
the lower zone, as necessary; pressure reducing valve stations in order to provide 
adequate service throughout the pressure zones; approximately 5,000 feet of 12” 
PVC C900 water main, valves and appurtenances.  These improvements are 
needed to provide adequate pressures and fire suppression storage for the Murray 
pressure zone as well as provide additional fire suppression storage for the Lower 
pressure zone.  (20-year plan). 

 
12. West Reservoirs Improvements - Install security fencing and gates to limit 

access to the West reservoirs and replace the existing wood-frame truss roof on 
West Reservoir No. 1 (20-year plan). 

 
13. East Reservoir Improvements - Clean and inspect the East Reservoir and install 

a center fill pipe (similar to the North Reservoir) to improve mixing (20-year 
plan). 

 
DISTRIBUTION 
 
The City has identified the following distribution system improvements for its 6- and 
20-year improvement schedule: 
 
14. Murray Street Master Meter – Demolish the existing building and install the 

master meter in a vault (6-year plan). 
 
15. Murray Street Booster Pump Station – Construct new Murray Street booster 

pump station capable of serving future Murray Reservoir, including two booster 
pumps with pitless adapters, building for electrical and control equipment, 
including variable frequency drive motors (6-year plan). 

 
16. 5th Avenue Water Main Replacement – This improvement consists of the 

replacement of the existing 6” CI water line with a new 12” water line on 5th 
Avenue from Spruce Street to Oak Street (6-year plan). 

 
17. Elmway Water Main Extension (Phase 3) – This improvement consists of the 

construction of a new 12” water line on 2nd Avenue (SR 215) from River Street to 
Shell Rock Point to extend municipal water service to the City’s northern city 
limits and eventual connection (at a location to be determined) with the North 
River Crossing (6-year plan). 
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18. 1st Avenue Water Main – This improvement consists of the replacement of the 
existing 6” AC water line with a new 8” water line on 1st Avenue from Ione Street 
to Conconully Street and the construction of a new 8” water line from Conconully 
Street to Tyee Street to provide system looping (6-year plan). 

 
19. South Okanogan Water System Improvements – This improvement consists of 

the replacement of existing 6” water lines on Ione Street, Gordon Street, 2nd 
Avenue, Nickell Street, and at the entrance to the City’s wastewater treatment 
plant, with new 8” and 12” water lines to improve fire flow in these areas (6-year 
plan). 

 
20. Rodeo Trail Water Main Replacement – This improvement consists of the 

replacement of existing 2 ½” and 8” water lines on Rodeo Trail with a new 12” 
water line and extension to the Central Valley Sports Complex to improve fire 
flows in this area and provide for future expansion to the north (6-year plan). 

 
21. Highland Drive Water Main Replacement – This improvement consists of the 

replacement of existing 2 ½” GI water pipe on Highland Drive and east to 
Richlyn Avenue with new 8” water main to improve fire flows in this area (6-
year plan). 

 
22. Tacoma Street/Spokane Street Water Main Loop – This improvement consists 

of the replacement of existing 4” AC and CI water pipe with new 8” water lines 
on Tacoma Street, 4th Avenue, and Spokane Street to improve fire flows in this 
area (6-year plan). 

 
23. 2nd Avenue South Water Main Replacement – This improvement consists of 

the replacement of existing 6” AC and DI water main pipe on 2nd Avenue from 
Ione Street to Rose Street with new 8” water main (20-year plan). 

 
24. Viewmont Drive Water Main Replacement – This improvement consists of the 

replacement of the existing 6” AC water main on Viewmont Drive from Highland 
Drive to Crestview Drive with new 8” water main pipe and the extension of 8” 
water main on Delmav to Crestview Drive to improve fire flows in the area, 
provide looping on Delmav, and improve water transmission to the central grid 
from the Highland Reservoir (20-year plan). 

 
25. 3rd Avenue North Water Main Replacement – This improvement consists of 

the replacement of the existing 6” AC and CI water line on 3rd Avenue North 
from June Street to Greta Street with new 8” water main to improve fire flows in 
the area (20-year plan). 

 
26. Mill Street Water System Improvements – This improvement consists of the 

construction of an 8” water line on Mill Street and 9th Avenue to improvement 
fire flows in the area (20-year plan). 
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27. Airport Booster Pump Station – This improvement consists of the construction 
of a new booster pump station to address fire flow deficiencies near the airport 
(20-year plan). 

 
28. 2nd Avenue Water System Improvements – This improvement consists of the 

installation of an 8” water main on 2nd Avenue from Oak Street to Greta Street 
(20-year plan). 

 
29. North River Crossing – This improvement consists of the installation of a 12” 

water main crossing the Okanogan River and eventual connection (at location to 
be determined location) to the Elmway Water Main Extension Phase 3 (20-year 
plan). 

 
30. 4th Avenue Water Main and Valve Replacement – This improvement consists 

of the installation of an 8” water main on 4th Avenue from Pine Street to Lower 
Pine Street and the replacement of the valve cluster located at the intersection of 
4th Avenue and Queen Street (20-year plan). 
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SCHEDULE 
 
A schedule for the City’s planned capital improvements is provided in Table 8-1. 

 
TABLE 8-1 

 
Capital Improvement Plan 

 

PROJECT 
OCT. 
2015 

COST(1) 

YEAR PLANNED 

‘16 ‘17 ‘18 ‘19 ‘20 ‘21 >’21 

MISCELLANEOUS 

Water Rights Consolidation $10,000 X       

Source Protective Covenants ----- X       

Progressive Flats Agreement Review ----- X       

TELEMETRY 

1. Telemetry System Improvements $60,000    X    

SOURCE 

2. Watercress Springs Feasibility Study $15,000  X      
3. Well Improvements $246,000   X      
4. Well Decommissioning $222,000   X     
5. Well No. 3 Inspection $36,000   X     

6. Well No. 4 Bypass $28,000   X     

7. Well No. 6 (Riverwalk Well)           X 

TREATMENT 

8. Arsenic Treatment Facility Feasibility $5,000 X         

9. Arsenic Treatment Facility Improve. $50,000  X      

10. Well Chlorination Improvements        X 

STORAGE 

11. Murray Reservoir            X 

12. West Reservoirs Improvements        X 

13. East Reservoir Improvements        X 

DISTRIBUTION 

14. Murray Street Master Meter $60,000 X       

15. Murray Street Booster Pump Station $467,000      X  

16. 5th Avenue Water Main Replacement $466,000 X       

17. Elmway Water Main Ext. Phase 3 $877,000  X      

18. 1st Avenue Water Main $1,395,000      X  
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TABLE 8-1 con’t 
 

Capital Improvement Plan 

PROJECT 
OCT. 
2015 

COST(1) 

YEAR PLANNED 

‘16 ‘17 ‘18 ‘19 ‘20 ‘21 >’21 

DISTRIBUTION CON’T 

19. South Okanogan Water System         
Improvements 

$1,097,000      X  

20. Rodeo Trail Water Main Replacement $729,000      X  

21. Highland Dr Water Main Replacement $224,000      X  

22. Tacoma/Spokane Streets Water Loop $623,000      X  

23. 2nd Avenue S. Water Main Replacement        X 

24. Viewmont Dr Water Main Replacement        X 

25. 3rd Avenue N. Water Main Replacement        X 

26. Mill Street Water System Improvements        X 

27. Airport Booster Pump Station        X 

28. 3rd Avenue Water System 
Improvements 

       X 

29. North River Crossing        X 

30. 4th Avenue Water Main Replacement        X 
(1) 6-year capital improvement only; construction costs for 20-year capital improvements not included. 
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CHAPTER 9 
 

CAPITAL IMPROVEMENT FINANCING 
 
EXISTING RATES AND CHARGES 
 
Water service rates were established by Ordinance No. 1146 Appendix “A”, City of 
Okanogan Fee Schedule. Manual-read meters are read monthly April through September, 
while radio-read meters are read every month.  Customers are billed on a monthly basis 
according to the rate schedule shown in Table 9-1. Each customer with a 5/8–inch meter, 
the size typically installed by the City, is charged a minimum monthly charge of $36.76 
(2016 rate), which includes the first 5,000 gallons of metered water consumption. 
Accounts outside the City limits are charged $80.00 for the same volume.  The rates will 
be in effect starting January 1, 2016. 
 

TABLE 9-1 
 

2016 Water Service Rates for First 5,000 gallons per Month 
 

Customer Class Base Rate for First 5,000 gallons 
Residential – in City Limits $36.76 
Commercial – in City Limits $36.76 

Residential - Outside City Limits $80.00 
Commercial – Outside City Limits $80.00 

 
For usage beyond 5,000 gallons per month, the customer incurs volume charges as 
indicated in Table 9-2. 
 

TABLE 9-2 
 

2016 Water Service Volume Charges 
 

Customer Class Volume Charge 
Residential – in City Limits: each additional 1,000 gals $1.61 per 1,000 gal 

Commercial – in City Limits: each additional 1,000 gals $1.61 per 1,000 gal 

Residential – Outside City Limits: each additional 1,000 gals $2.05 per 1,000 gal 

Commercial – Outside City Limits: each additional 1,000 gals $2.05 per 1,000 gal 
 
Connection charges are also covered under Ordinance No. 1156 Appendix “A”, and are 
summarized in Table 9-3. These are charges for City installation of new service lines and 
physically connecting to the system. In addition to these charges, the City charges new 
customers a “General Facilities Charge” per unit. 
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TABLE 9-3 

 
2016 Connection Charges 

 
Installation of New Service Lines Charges 

 ¾-inch Water Service $2,100 
 1-inch Water Service $2,350 
 2-inch Water Service $2,600 
General Facilities Charge (per unit) $3,000 

Connection to Developer Provided Connection(1)  
 ¾-inch Water Service $560 
General Facilities Charge (per unit) $3,000 

(1) This rate applicable only to new subdivisions where the developer provides the water system 
connection to a meter box at each individual lot. 

 
The City is in the process of performing a study of the City’s water rates and connection 
charges in order to re-evaluate appropriate charges for the water system users. It is likely 
that this study will be completed in early 2016.  
 
MONTHLY CHARGES PER CUSTOMER CLASS 
 
Table 9-4 presents the average monthly bill per customer class for the years 2010 to 2014 
based on the actual amount of water consumed per customer class.  The average single 
family residential customer monthly bill in 2014 was $41.55 which had increased from 
$34.92 in 2010.  This increase was mainly due to the fact that the City has raised rates 
every year since 2012. 
 

TABLE 9-4 
 

Average Monthly Bill per Customer Class 
 

Customer Class 2010 2011 2012 2013 2014 
Commercial $54.59 $56.19 $52.70 $61.81 $64.77 
Multi Family $136.38 $143.47 $146.94 $156.92 $176.57 
Rural $79.94 $82.42 $82.16 $95.70 $94.22 
Schools $193.43 $171.90 $214.79 $293.84 $279.37 
Single Family $34.92 $35.00 $33.79 $39.23 $41.55 
All $46.95 $47.31 $46.15 $53.92 $57.05 
 
PAST AND PRESENT FINANCIAL STATUS 
 
The City has a combined water sewer fund.  The City fund has separate line items for 
water and sewer revenues and expenses.  Table 9-5 presents a summary of the City’s 
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water revenues and expenditures for the years 2010 to 2014.  There are several items 
worth noting in the table. 
 

 The table assumes that half of the interest revenue is allocated to the water 
fund. 

 
 The table assumes that half of the transfer to the PW Equipment Reserves 

is allocated to the water fund. 
 
 The table allocates ten percent of the 2014 beginning of Water/Sewer fund 

balance to the Water Fund because the water fund expenses have been 
exceeding its revenues.  Most of the Water/Sewer Fund balance has been 
accrued by the sewer system.  

 
 Revenue from water sales increased from 2012 to 2014 because the City 

increased water rates each year. 
 
 The debt service for the 12-inch water main was paid off in 2013. 
 
 The local debt for the Highlands water project and the transfers to the 

bond redemption was paid off in 2014.   
 
 The telemetry loan last payment ($7,800 annual payment) will be 2021 

and the Highlands Loan 20-Year last payment ($63,500 annual payment) 
will be 2022. 

 
 The City has a separate water/sewer reserve fund that had a 2014 end of 

fund balance of $478,996.  This can be allocated to either the water or 
sewer system. 

 
 The City has a separate water/sewer renewal and replacement fund that 

had a 2014 end of fund balance of $70,818.  This can be allocated to either 
the water or sewer system. 

 
 Expenses have exceeded revenues for the Water portion of the 

water/sewer fund every year from 2010 to 2014.  In the last two years, 
three loans have been paid off with $32,000 in debt payments.  Therefore 
in 2015, revenues will exceed expenses.  The water fund balance was 
$45,685 at the end of year for 2014. 
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TABLE 9-5 
 

Water Utility Historical Revenue and Expenditures  
(Summarized from the City’s Revenue and Expenditure Reports) 

 
REVENUES 2010 2011 2012 2013 2014 
Water Sales $519,554 $519,268 $534,183 $606,427 $636,955
Water Sales Penalty $4,767 $4,237 $4,908 $3,228 $3,276
Interest $1,100 $626 $650 $555 $316
Miscellaneous $2,894 $2,900 $1,958 $2,409 $3,164
Total Revenue $528,315 $527,031 $541,699 $612,620 $643,712
EXPENDITURES 2010 2011 2012 2013 2014 
Salaries and Benefits $248,858 $253,484 $245,283 $267,490 $268,889
Supplies $37,843 $39,338 $29,450 $38,870 $40,118
Professional Services, 
Communications and Training $29,028 $31,541 $35,676 $36,013 $34,224
Public Utility Services $36,227 $37,703 $43,870 $46,545 $46,938
Repairs Maintenance $13,621 $19,038 $11,272 $7,378 $22,625
Miscellaneous $2,863 $4,367 $1,813 $2,256 $2,291
Utility and Excise tax $82,959 $79,996 $72,144 $95,422 $88,185
Total Water Expenditures $451,398 $465,466 $439,508 $493,973 $503,270
Debt Service 12' Water Main $14,000 $471 $2,017 $477 $0
PWTF Telemetry Loan $7,957 $7,919 $7,882 $7,844 $7,806
PWTB Highlands 20 Year $64,961 $64,656 $64,351 $64,046 $63,741
Local Debt Highlands 10 Year. $28,466 $28,466 $28,466 $27,767 $14,233
Total Debt Payments $115,384 $101,512 $102,716 $100,134 $85,781
Capital Projects & Machinery $19,348 $28,452 $30,287 $34,707 $34,860
Transfers Out to Bond 
Redemption $32,390 $31,115 $34,815 $33,225 $31,620
Transfers out to PW Equip 
Reserves $11,000 $11,000 $11,000 $11,000 $11,000
Total Expenditures $629,519 $637,545 $618,326 $673,039 $666,530
ACCUMULATED 
REVENUES 2010 2011 2012 2013 2014 
Beginning Balances 417,270 316,065 205,551 128,923 68,504
Revenues - Expenditures -$101,204 -$110,514 -$76,628 -$60,420 -$22,818
Year-End Total $316,065 $205,551 $128,923 $68,504 $45,685
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FUNDING SOURCES 
 
The following is a discussion of the most likely funding sources for the water capital 
improvement projects. 
 

 City Funded - The water system has approximately $500,000 in available 
funding (fund balances for water fund, water/sewer reserve fund and 
water/sewer replacement fund) and rates that can be used to fund small 
capital projects.  Typically large projects greater than $100,000 are not 
City funded because the City does not typically have sufficient available 
fund balance to fund larger projects. 

 
 Public Works Trust Fund - The state has not funded this program for 

several years and the future of this funding source is unknown.  This plan 
will assume that this funding source is not available. 

 
 Community Development Block Grant - The City is not eligible for this 

program because the City's median household income is too high. 
 
 Drinking Water State Revolving Fund (DWSRF) - DWSRF will provide 

loan funding for water system projects.  Health and safety projects will 
receive the highest rankings and receive funding.  Water main projects, 
even those projects that improve fire flow typically do not receive a 
ranking high enough to receive funding.   

 
 Rural Development - Rural Development will provide grant and loan 

financing for most of the projects that are on the six-year capital 
improvement plan.  Rural Development will provide loans from 20 to 40 
years in duration.  It is best to use Rural Development for large capital 
projects or combine several capital projects into a large project because of 
the requirements of Rural Development. 

 
 Revenue Bonds - Can be utilized to fund any water system improvement. 

However the interest rates for revenue bonds are typically higher than 
other funding options.   

 
Table 9-6 presents possible funding sources for the capital improvements listed in the six 
year capital improvement plan.  It is unlikely that the City will receive grant funding until 
the monthly water bill is at least 2.5% of the median household income.  With a median 
household income of $45,020 grant funding will most likely not be provided until the 
monthly water bills are around $90 per month.  
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TABLE 9-6 

 
Possible Funding Sources 

 
ITEM   COST FUNDING SOURCE (1) 

Water Rights Consolidation $10,000 City      
TELEMETRY       
Telemetry System Improvements $60,000 City    RD Rev. Bond
SOURCE      
Watercress Springs Feasibility Study $15,000 City      
Well Improvements $246,000  DWSRF RD Rev. Bond
Well Decommissioning $222,000  DWSRF RD Rev. Bond
Well No. 3 Inspection $36,000 City    RD Rev. Bond
Well No. 4 Bypass $28,000 City    RD Rev. Bond
TREATMENT       
Arsenic Treatment Facility Feasibility $5,000 City    
Arsenic Treatment Facility 
Improvement $50,000 City DWSRF RD Rev. Bond
DISTRIBUTION       
Murray Street Master Meter $60,000 City  RD Rev. Bond
Murray Street Booster Pump Station $467,000   RD Rev. Bond
5th Avenue Water Main Replacement $466,000   RD Rev. Bond
Elmway Water Main Ext. Phase 3 $877,000   RD Rev. Bond
1st Avenue Water Main Improvements $1,395,000   RD Rev. Bond
South Okanogan Water System 
Improvements $1,097,000   RD Rev. Bond
Rodeo Trail Water Main Replacement $729,000   RD Rev. Bond
Highland Dr Water Main Replacement $224,000   RD Rev. Bond
Tacoma/Spokane Streets Water Loop $623,000   RD Rev. Bond
(1) DWSRF - Drinking Water State Revolving Fund, RD - Rural Development, Rev. Bond - Revenue 

Bond. 
 
SIX-YEAR FINANCING PLAN 
 
The six year financing plan assumes the following: 
 

 That inflation is 3 percent per year. 
 
 That the following projects will be funded with City funds; water rights 

consolidation, Water Crest Springs Feasibility Study, Well No. 3 
Inspection, Arsenic Treatment Facility Feasibility Study, Arsenic 
Treatment Facility Improvement, Telemetry System Improvement and 
Murray Street Master Meter. 
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 That the financing plan will increase the end of year fund balance from 
$45,000 to approximately $110,000 in 2021.  This is sufficient because the 
City has a Water/Sewer Reserve account with a balance of $479,000  

 
The following alternatives were analyzed for funding the remaining capital improvement 
projects. 
 

 Alternative 1 includes no capital improvement projects and determines the 
effects of inflation on the rates. 

 
 Alternative 2 includes a 20-year RD loan for replacement of the 5th 

Avenue Water Main (2016) project. 
 
 Alternative 3 includes all City funded capital improvement projects and a 

20-year RD loan for replacement of the 5th Avenue Water Main (2016) 
project. 

 
 Alternative 4 includes all City funded capital improvement projects; 20-

year RD loans for replacement of the 5th Avenue Water Main (2016) and 
Elmway Water Main Extension Phase 3 (2017) projects; 20-Year DWSRF 
loan to fund the well improvements (2018); and 20-Year RD loan for all 
other water distribution projects (2021). 

 
 Alternative 5 includes all City funded capital improvement projects; 20-

year RD loans for replacement of the 5th Avenue Water Main (2016) and 
for all other projects (2018). 

 
 Alternative 6 includes all City funded capital improvement projects; 20-

year RD loan for replacement of the 5th Avenue Water Main (2016); and a 
40-year RD loan for all other projects (2018). 

 
Table 9-7 summarizes the rate impacts of the funding alternatives. 
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TABLE 9-7 
 

Rate Impacts Funding Alternatives 
 

 

Annual Rate 
Increase 2017 to 

2021 

2014 SFR 
Avg. Monthly 

Bill (1) 

2021 SFR 
Avg. Monthly 

Bill (1) 
Total Rate 
Increase 

Alternative 1 2.3% $41.55 $48.40 16.5% 
Alternative 2 4.1% $41.55 $52.43 26.2% 
Alternative 3 7.1% $41.55 $59.81 44.0% 
Alternative 4 12.3% $41.55 $74.77 80.0% 
Alternative 5 19.3% $41.55 $99.90 140.5% 
Alternative 6 11.6% $41.55 $72.58 74.7% 
(1) SFR - Single Family Residential. 

 
This analysis determined the following: 
 

 A 2.3% annual rate increase from 2017 to 2021 is required to fund the 
existing water system with inflation.  

 
 A 4.1% annual rate increase from 2017 to 2021 is required to fund the 

existing water system with inflation and to fund the planned capital 
improvement project of replacing the water mains on 5th Avenue. 

 
 An approximately water rate increase of 11.6% per year from 2017 to 

2021 is required to fund all of the capital projects under Alternative No. 4 
or 6.  

 
The water and sewer committee determined that either Alternative No. 4 or No. 6 was the 
most likely method to fund the capital improvement projects. 
 
Table 9-8 provides a comparison of the existing average monthly bill for a residential 
users verse the average monthly bill for other Cities in eastern Washington. 
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TABLE 9-8 
 

Monthly Bill Comparison 
Versus Other Eastern Washington Cities (1) 

 

City Base Rate  
Volume Included in 

Base Rate (gals) 
Overage Rate 

($/gallon) 
Monthly 
Bill ($) 

Wapato $24.68 2,244 $0.00801 76.41 
Entiat $44.59 0 $0.00100 53.29 
Mabton $39.85 4,010 $0.00128 45.85 
Ephrata $39.00 0 $0.00064 44.57 
Okanogan $35.35 5,000 $0.00155 41.55 
Cle Elum $41.23 8,977 $0.00147 40.82 
Toppenish $29.97 4,488 $0.00171 37.17 
Grandview $24.61 3,000 $0.00217 36.98 
Chelan $35.06 6,900 $0.00104 36.93 
Zillah $12.20 2,244 $0.00373 36.27 
Ellensburg $21.46 0 $0.00163 35.64 
Sunnyside $16.88 2,244 $0.00231 31.81 
Prosser $18.95 2,992 $0.00221 31.54 
Wenatchee $10.68 0 $0.00231 30.78 
Omak $29.05 7,480 $0.00086 30.09 
Spokane $26.00 4,488 $0.00080 29.38 
Moses Lake $22.60 3,740 $0.00112 28.17 
Yakima $8.77 0 $0.00195 25.73 
Quincy $14.43 2,992 $0.00059 17.79 
(1) Based on 286 gallons of water use per day. 
 
Table 9-9 presents the capital improvement program for Alternative No. 6. 
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TABLE 9-9 
 

Six Year Financing Plan 
 

REVENUES 2016 2017 2018 2019 2020 2021 
Water Sales (2016 
rates) $640,000 $640,000 $640,000 $640,000 $640,000 $640,000
Water Sales due to 
Increase in Water 
Rates $0 $74,000 $154,000 $241,000 $334,000 $435,000
Water Sales Penalty $4,000 $4,000 $4,000 $4,000 $4,000 $4,000
Interest $0 $0 $0 $0 $0 $0
Miscellaneous $2,000 $2,500 $2,500 $2,500 $2,500 $2,500
Grants and Loans $480,000 $0 $6,457,000 $0 $0 $0
Total Revenue $1,126,000 $720,500 $7,257,500 $887,500 $980,500 $1,081,500
EXPENDITURES 2016 2017 2018 2019 2020 2021 
Salaries and Benefits $286,000 $295,000 $304,000 $313,000 $322,000 $332,000
Supplies    $32,000 $33,000 $34,000 $35,000 $36,000 $37,000
Professional Services, 
Communications and 
Training $36,000 $37,000 $38,000 $39,000 $40,000 $41,000
Public Utility Services $50,000 $52,000 $54,000 $56,000 $58,000 $60,000
Repairs Maintenance $17,000 $18,000 $19,000 $20,000 $21,000 $22,000
Miscellaneous $5,000 $5,000 $5,000 $5,000 $5,000 $5,000
Utility and Excise tax $89,000 $99,000 $110,000 $122,000 $135,000 $149,000
Total Water 
Department 
Expenditures $515,000 $539,000 $564,000 $590,000 $617,000 $646,000
Existing Debt 
Payments $70,500 $70,000 $69,500 $69,000 $68,500 $68,000

New Debt Payments $0 $29,000 $29,000 $29,000 $265,000 $265,000
Capital Projects & 
Machinery $35,000 $36,000 $37,000 $38,000 $39,000 $40,000
City Funded Capital 
Projects $10,000 $20,000 $95,000 $68,000 $70,000 $0
New Capital Projects $480,000 $0 $6,457,000 $0 $0 $0
Transfers out to PW 
Equip Reserves $11,000 $11,000 $11,000 $11,000 $11,000 $11,000
Total Expenditures $1,121,500 $705,000 $7,262,500 $805,000 $1,070,500 $1,030,000
ACCUMULATED 
REVENUES 2016 2017 2018 2019 2020 2021 
Beginning Balances $45,000 $49,500 $65,000 $60,000 $142,500 $52,500
Revenues - 
Expenditures $4,500 $15,500 -$5,000 $82,500 -$90,000 $51,500
Year-End Total $49,500 $65,000 $60,000 $142,500 $52,500 $104,000

 



APPENDIX A 
 

WATER FACILITIES INVENTORY 



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

Primary Contact Daytime Phone:         (509) 422-0717 Owner Daytime Phone:            (509) 422-3902

Primary Contact Mobile/Cell Phone:    Owner Mobile/Cell Phone:        (509) 322-0150

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

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

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

6. PRIMARY CONTACT NAME & MAILING ADDRESS 7. OWNER NAME & MAILING ADDRESS 8. Owner Number 004214
LOREN L. HOWELL     OKANOGAN, CITY OF TITLE: WATER MANAGER

                PO BOX 752     LOREN L. HOWELL
                OKANOGAN, WA 98840     PO BOX 752

    OKANOGAN, WA 98840

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

ADDRESS      ADDRESS  1601 1ST AVE S
CITY                           STATE     ZIP CITY           OKANOGAN STATE WA    ZIP 98840

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

Not applicable (Skip to #12)

Owned and Managed SMA NAME:  SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)

Agricultural Hospital/Clinic Residential

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

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

Association County Investor Special District

City / Town Federal Private State      1,710,000

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

63200 M  OKANOGAN WATER DEPARTMENT, CITY 
OF

 OKANOGAN A Comm

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) FORM

Printed: 5/14/2015
Updated: 10/06/2014
Quarter: 1

Submission Reason: Pop/Connect 
Update

WFI Printed For: On-Demand

RETURN TO:  Eastern Regional Office, 16201 E Indiana, Suite 1500, Spokane Valley, WA, 99216

- SEE NEXT PAGE FOR A COMPLETE LIST OF SOURCES -

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



WATER FACILITIES INVENTORY (WFI) FORM - Continued

 OKANOGAN WATER DEPARTMENT, CITY 
OF

CommA  OKANOGAN63200 M
5.  TYPE4.  GROUP 3.  COUNTY1.  SYSTEM ID NO.  2.  SYSTEM NAME

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
ource N

um
ber

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

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM ID 

NUMBER
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S01  InAct 09/13/1995 Alma Park X X Y X 90 100 SE NE 17 33N 26E
S02  Well #2 - ABR535 X X Y X 95 200 SE NW 16 33N 26E
S03  Well #3 - AGJ158 X X Y X 117 650 SW NE 09 33N 26E
S04  Well #4 - AGJ157 X X Y X X 285 550 SE NE 17 33N 26E
S05  InAct 01/01/1970 Salmon Creek 

Spring AGJ159 - (GWI)
X X  X 300 NE SW 05 33N 26E

S06  Well #5 - AGJ156 X X Y X 94 350 SE SW 17 33N 26E

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



WATER FACILITIES INVENTORY (WFI) FORM - Continued

 OKANOGAN WATER DEPARTMENT, CITY 
OF

CommA  OKANOGAN63200 M
5.  TYPE4.  GROUP 3.  COUNTY1.  SYSTEM ID 

NO.
 2.  SYSTEM NAME

3

33.  ROUTINE COLIFORM SCHEDULE                    
  
                                                                                      
 

3

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

29.  FULL-TIME RESIDENTIAL POPULATION

2539

DOH USE ONLY!
CALCULATED

ACTIVE  
CONNECTIONS

DATE:SIGNATURE
:

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

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

SIGNATURE: _________________________________________________________  
DATE:_________________________________________

PRINT NAME: _________________________________________________________ 
TITLE:_________________________________________

 35.  Reason for Submitting WFI:

3333333333

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

B.  How many days per month are they present?

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

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

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

31.  TEMPORARY & TRANSIENT USERS

B.  How many days per month are they present?

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

32.  REGULAR NON-RESIDENTIAL USERS

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN30.  PART-TIME RESIDENTIAL POPULATION

28.  TOTAL SERVICE CONNECTIONS

0
148B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc.

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

52
149

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

B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year
44A.  Apartment Buildings, condos, duplexes, barracks, dorms

0
723

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

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

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

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

924

148
1072

0
0

1400

DOH USE ONLY!
APPROVED 

CONNECTIONS

1400

ACTIVE SERVICE 
CONNECTIONS

OtherNew System  Name Change 
       

Inactivate   Update - No Change  
  

Update - Change   Re-Activate  

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



WS ID WS Name
OKANOGAN WATER DEPARTMENT, CITY OF63200

Total WFI Printed: 1
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WATER QUALITY MONITORING REPORTS 



Water Quality Monitoring Schedule
Region: EASTERN
County: OKANOGAN

System: OKANOGAN WATER DEPARTMENT, CITY OF
Contact: Loren L Howell

PWS ID: 63200 M
Group: A - Comm

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

Jul
2015

Aug
2015

Sep
2015

Oct
2015

Nov
2015

Dec
2015

Jan
2016

Feb
2016

Mar
2016

Apr
2016

May
2016

Jun
2016

Coliform
Monitoring Population

2539 2539 2539 2539 2539 2539 2539 2539 2539 2539 2539 2539

Number of Routine
Samples Required 3 3 3 3 3 3 3 3 3 3 3 3

- Collect samples from representative points throughout the distribution system.
- Collect required repeat samples following an unsatisfactory sample. In addition, collect a sample from each operating groundwater source.
- Collect no less than 5 routine samples in the month following one or more unsatisfactory samples, in accordance with your system’s Coliform Monitoring Plan.
- For systems that chlorinate, record chlorine residual (measured when the coliform sample is collected) on the coliform lab slip.

Coliform Monitoring Requirements

Test Panel/Analyte # Samples 
Required

Compliance Period Frequency Last Sample Date Next Sample Due

Lead and Copper 10 Jan 2015 - Dec 2017 standard - 3 year 08/26/2014 Aug 2017

Asbestos 1 Jan 2011 - Dec 2019 standard - 9 year 06/10/2009 Jun 2018

Chemical Monitoring Requirements

Distribution Monitoring

Notes on Distribution System Chemical Monitoring
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- Collect samples from indoor faucets after the water has sat unused in the pipes for at least 6 hours, but no more than 12 hours.
- Flush sample faucets with cold water the evening prior to collecting the sample.
- If your sampling frequency is annual or once every 3 years, collect samples between June 1 and September 30.

For Lead and Copper: 

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

Source S02 Well #2 - ABR535 Use - Permanent Susceptility - HighWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2015 - Dec 2015 standard - 1 year 08/04/2014 Aug 2015

Radionuclides 1 Oct 2015 - Dec 2015 increased - quarterly 05/12/2015 Oct 2015

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 06/14/2004

Volatile Organics (VOC) 1 Jan 2015 - Dec 2015 R&C - 1 year 10/06/2014 Oct 2015

Herbicides 1 Jan 2014 - Dec 2016 standard - 3 year 07/30/2012 Oct 2016

Pesticides 1 Jan 2014 - Dec 2016 standard - 3 year 07/23/2004 Oct 2016

Soil Fumigants 0 Jan 2014 - Dec 2016 waiver - 3 year 06/08/2011

Radium 226 + 228 1 Jan 2014 - Dec 2019 standard - 6 year 09/05/2007 May 2015

Uranium 1 Jan 2014 - Dec 2016 standard - 3 year 05/12/2015

Gross Alpha 1 Jan 2014 - Dec 2019 standard - 6 year 08/21/2000 May 2015

Source S03 Well #3 - AGJ158 Use - Seasonal Susceptility - HighWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2015 - Dec 2015 standard - 1 year 10/06/2014 Jul 2015

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 07/10/2008 Jul 2019

Arsenic 1 Jan 2014 - Dec 2016 standard - 3 year 07/10/2008 Jul 2016

Manganese 1 Jan 2014 - Dec 2016 standard - 3 year 07/10/2008 Jul 2016

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 06/10/2009 Jul 2019

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/02/2012 Jul 2022

Source Monitoring

-  Collect ‘source’ chemical monitoring samples from a tap after all treatment (if any), but before entering the distribution system.
-  Washington State grants monitoring waivers for various test panels or analytes. Please note that we may require some monitoring as a condition of some waivers. 
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.
-  If "R&C" is listed in a monitoring requirement's frequency, the requirements are based on detections which are reliably and consistently below the health standard.
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Source S03 Well #3 - AGJ158 Use - Seasonal Susceptility - HighWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Pesticides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/16/2007 Jul 2022

Soil Fumigants 0 Jan 2014 - Dec 2016 waiver - 3 year 08/21/2000

Gross alpha 1 Jan 2014 - Dec 2019 standard - 6 year 10/06/2010 Oct 2016

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 10/06/2010 Oct 2016

Source S04 Well #4 - AGJ157 Use - Seasonal Susceptility - LowWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2015 - Dec 2015 standard - 1 year 08/04/2014 Jul 2015

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 07/15/2013

Arsenic 1 Jan 2015 - Mar 2015 increased - quarterly 06/09/2015 Mar 2015

Arsenic 1 Apr 2015 - Jun 2015 increased - quarterly 06/09/2015

Arsenic 1 Jul 2015 - Sep 2015 increased - quarterly 06/09/2015 Sep 2015

Arsenic 1 Oct 2015 - Dec 2015 increased - quarterly 06/09/2015 Oct 2015

Manganese 1 Jan 2014 - Dec 2016 standard - 3 year 07/15/2013 Jul 2016

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 06/10/2009 Jul 2019

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/10/2009 Jul 2022

Pesticides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/10/2009 Jul 2022

Soil Fumigants 0 Jan 2014 - Dec 2016 waiver - 3 year 12/18/2001

Gross alpha 1 Jan 2014 - Dec 2019 standard - 6 year 07/02/2012 Jul 2018

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 10/16/2012 Jul 2018

Source S06 Well #5 - AGJ156 Use - Permanent Susceptility - HighWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2015 - Dec 2015 standard - 1 year 10/06/2014 Oct 2015

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 10/06/2010 Oct 2019

Iron 1 Jan 2014 - Dec 2016 standard - 3 year 05/12/2015

Manganese 1 Jan 2014 - Dec 2016 standard - 3 year 05/12/2015

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 04/07/2010 Apr 2016
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Source S06 Well #5 - AGJ156 Use - Permanent Susceptility - HighWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 04/25/2012 Apr 2021

Pesticides 1 Jan 2014 - Dec 2022 waiver - 9 year 04/12/2007 Apr 2016

Soil Fumigants 0 Jan 2014 - Dec 2016 waiver - 3 year 11/05/2001

Gross alpha 1 Jan 2014 - Dec 2016 standard - 3 year 03/02/2015

Gross alpha 1 Jan 2014 - Dec 2019 standard - 6 year 03/02/2015

Radium 228 1 Jan 2014 - Dec 2016 standard - 3 year 03/02/2015

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 03/02/2015
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Other Information

Other Reporting Schedules  

Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only):
Submit CCR certification form to ODW (Community systems only):    
Submit Water Use Efficiency report online to ODW (Community and other municipal water systems only):
Send notices of lead and copper sample results to the customers sampled:
Submit Certification of customer notification of lead and copper results to ODW:

07/01/2015
10/01/2015
07/01/2015

30 days after you receive the laboratory results
90 days after end of monitoring period

Special Notes

Collect MONTHLY arsenic samples for S04 after treatment.

Eastern Regional Water Quality Monitoring Contacts

For questions regarding chemical monitoring: Stan Hoffman: (509) 329-2132:  or Stan.Hoffman@doh.wa.gov

For questions regarding DBPs: Russell Mau, p.e.: (509) 329-2116 or russell.mau@doh.wa.gov

For questions regarding coliform bacteria and microbial issues: Mark Steward: (509) 329-2134 or Mark.Steward@doh.wa.gov

Additional Notes

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

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

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

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

Due Date     
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City of Okanogan  B-1 
Coliform Monitoring Plan  January 2016 

Coliform Monitoring Plan 

Coliform Monitoring Plan for: City of Okanogan 
 
A. System Information    Plan Date: May 2015 

Water System Name 

City of Okanogan 

County 

Okanogan 

System I.D. Number 

63200M 

Name of Plan Preparer 

Shawn Davisson 

Position 

City Public Works Director 

Daytime Phone # 

(509) 422-3600 

Sources: DOH Source Number, Source 
Name, Well Depth, Pumping Capacity 

S02, Well #2, 95 ft, 200 gpm 

S03, Well #3, 117 ft, 650 gpm 

S04, Well #4, 285 ft, 550 gpm 

S06, Well #5, 94 ft, 350 gpm 

Storage: List and Describe East Reservoir – 550,000 gallons 

North Reservoir – 550,000 gallons 

Highland Reservoir – 200,000 gallons 

West Reservoir #1 – 210,000 gallons 

West Reservoir #2 – 200,000 gallons 

Treatment: Source Number & Process S02, No Treatment 

S03, No Treatment 

S04, Filtration Treatment 

S05, No Treatment 

Pressure Zones: Number and name Zone 1, Zone 2, Zone 3, and Zone 4 

Population by Pressure Zone Murray – 50 

Highland – 150 

Main – 2,395  

Number of Routine Samples Required 
Monthly by Regulation: 3 

Number of Sample Sites Needed to Represent the 
Distribution System: 6  

*Request DOH Approval of Triggered 
Source Monitoring Plan? 

           Yes    No  
 

*If approval is requested a fee will be charged for the review. 

 
B. Laboratory Information 

Laboratory Name 

Edge Analytical 

Office Phone # 

(800) 755-9295 

Address 

1620 South Walnut Street 

Burlington, WA 98232 

After Hours # 

 

Hours of Operation 

8 AM to 5 PM, Monday through Friday 
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Contact Name 

 

Emergency Laboratory Name 

Okanogan County Public Health 

Office Phone # 

(509) 422-7140 

Address 

1234 South 2nd Avenue 

Okanogan, WA 98840 

After Hours # 

 

Hours of Operation 

7:30 AM to 4:30 PM, Monday through Friday

Contact Name 

 

 

C. Wholesaling of Groundwater 
 
 Yes No 

We are a consecutive system and purchase groundwater from 
another water system. 

  

If yes, Water System Name: 
______________________________ 

 

Contact Name:         
______________________________ 

Telephone Numbers: 
______________________________ 

 

  

We sell groundwater to other public water systems.   
If yes, Water System Name:  

Progressive Flats Water District 

 

Contact Name:          

Bob Blank 

Telephone Numbers:  

(509) 422-1968 
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D. Routine, Repeat, and Triggered Source Sample Locations* 
 
Routine Sample Group 1: 

Location/Address for 
Routine Sample 

Sites 

Location/Address for 
Repeat Sample Sites 

X1. 

1617 N. 2nd Ave. 

Breakroom Sink 

 1-1. 1409 Sunrise 

 1-2. 847 N. 2nd Ave. 

 1-3. 1617 N. 2nd Ave. 

 1-4. 1331 N. 2nd Ave. 

 Source Contribution 

X2. 

1251 S. 2nd Ave. 

Breakroom Sink 

 2-1.  146 Ione Street 

 2-2.  936 S. 1st Ave. 

 2-3.  1251 S. 2nd Ave. 

 2-4.  1161 S. 2nd Ave. 

 Source Contribution 

X3. 

1 Patrol Street 

Bathroom Sink 

 3-1.  115 Rose Street 

 3-2.  146 Ione Street 

 3-3.  1 Patrol Street 

 3-4.  847 N. 2nd Ave. 

 Source Contribution 
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Routine Sample Group 2: 
 

Location/Address for 
Routine Sample Sites 

Location/Address for 
Repeat Sample Sites 

X1. 

115 Rose Street 

Breakroom Sink 

 1-5. 146 Ione St. 

 1-6. 1 Patrol 

 1-7. 115 Rose St. 

 1-8. 1251 S. 2nd Ave. 

X2. 

1409 Sunrise 

Test port - pump 
house 

 2-1.  142 Conconully Rd. 

 2-2.  847 N. 2nd Ave. 

 2-3.  1409 Sunrise 

 2-4.  1622 N. 2nd Ave. 

X3. 

1331 N. 2nd Ave. 

Breakroom Sink 

 3-1.  1617 N. 2nd Ave. 

 3-2.  847 N. 2nd Ave. 

 3-3.  1331 N. 2nd Ave. 

 3-4.  315 N. 2nd Ave. 

 
*NOTE:  If you need more than three routine samples to cover the distribution system, attach additional 
sheets as needed. 

** When you collect the repeats, you must sample every source that was in use when the original 
routine sample was collected. 
 
E. Reduced Triggered Source Monitoring Justification (add sheets as needed):  
 

System has multiple groundwater sources, not considering reducing the triggered source monitoring 
requirements. The “no” box has been checked in Section A. 
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F. Routine Sample Rotation Schedule 

Month 
Routine 
Site(s) 

Month 
Routine 
Site(s) 

January 1 July 1 

February 2 August 2 

March 1 September 1 

April 2 October 2 

May 1 November 1 

June 2 December 2 

 
G. Five Routine Sample Locations – Month after an Unsatisfactory Sample 

 
Routine Sample Group 1: 

Location/Address for Routine Sample Site(s) 
Unsatisfactory the Previous Month 

Location/Address for the five 
Routine Sample Sites 

X1. 

1617 N. 2nd Ave. 

 1.  115 Rose St. 

 2.   1409 Sunrise 

 3.  1331 N. 2nd Ave. 

 4.  1622 N. 2nd Ave. 

 5.  1251 S. 2nd Ave. 

X2. 

1251 S. 2nd Ave. 

 1.  115 Rose St. 

 2.  1409 Sunrise 

 3.  1331 N. 2nd Ave. 

 4.  1661 S. 2nd Ave. 

 5. 1417 N. 2nd Ave. 

X3. 

1 Patrol St. 

 1.  115 Rose St. 

 2.  1409 Sunrise 

 3.  1331 N. 2nd Ave. 

 4.  1409 Sunrise 

 5.  146 Ione St. 



B-6  City of Okanogan 
January 2016  Coliform Monitoring Plan 

Routine Sample Group 2: 
Location/Address for Routine Sample Site(s) 

Unsatisfactory the Previous Month 
Location/Address for the five 

Routine Sample Sites 

X1. 

115 Rose St. 

 1.  1617 N. 2nd Ave. 

 2.   1251 S 2nd Ave. 

 3.  1 Patrol St. 

 4.  847 N. 2nd Ave. 

 5.  110 Oak St. 

X2. 

1409 Sunrise 

 1.  1617 N. 2nd Ave. 

 2.  1251 S. 2nd Ave. 

 3.  1 Patrol St. 

 4.  1161 S. 2nd Ave. 

 5. 146 Ione St. 

X3. 

1331 N. 2nd Ave. 

 1.  1617 N. 2nd Ave. 

 2.  1251 S. 2nd Ave. 

 3.  1 Patrol St. 

 4.  847 N. 2nd Ave. 

 5.  315 N. 2nd Ave. 
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H. E. coli-present response plans 
 

Distribution System E. coli Response Plan 

If we have E. coli in our distribution system we will immediately: 

1. Call DOH (Mark Stewart – (253) 512-7072). 

2. Collect repeat and triggered source samples per Part D. Collect additional investigative 
samples as necessary. 

3. Inspect our water system facilities, including the treatment plant, for proper operation. 

4. Interview staff to determine whether anything unusual was happening in the water system 
service area, especially since the previous month’s sample(s). 

5. Review new construction activities, water main breaks, and pressure outages that may have 
occurred during the previous month.  

6. Review Cross-Connection Control Program status. 

7. Discuss with DOH whether to issue a Health Advisory based on the findings of steps 3-6. 

 

E. coli-Present Triggered Source Sample Response Plan – All Sources 

If we have E. coli in any source water we will immediately: 

1. Call DOH (Mark Stewart – (253) 512-7072). 

2. Distribute required notice. 

3. Interview staff. 

4. In concert with DOH, begin work on corrective action plan. Corrective action options include 
discontinuing the use of the contaminated source, or providing 4-log virus treatment of the 
source. 

 

 
I. System Map 
 

See Figure 1-1. 
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APPENDIX F 
 

CROSS CONNECTION CONTROL PROGRAM 
 
Okanogan Municipal Code (OMC) Section 13.10 addresses the Cross Connection 
Control Program (CCCP). The City of Okanogan uses “Cross-Track 5.2” computer 
software by Backflow Management Inc., for managing their CCCP. A copy of OMC 
13.10 and a copy of the CCCP Manual with associated forms follow later in this 
appendix.   
 
The City of Okanogan Public Works Water Department carries out the cross connection 
control program. A list of approved testers and specialists in the area is also attached.  
 
Loren Howell, Water System Manager and Barry Featherly, Assistant Water System 
Manager are CCS certified. 
 
When the City is requested to provide a new water service connection, the customer fills 
out a water service application questionnaire, and submits the construction drawings for 
the proposed development.  The City reviews the questionnaire and submitted plans with 
respect to codes and regulations and the cross connection control program. 
 
Records for the CCCP are recorded to a BMI Trac-5.2 computer based program and 
paper records are kept for backup as well. 
 
CCCP Public Notice educational and awareness publications are sent with the utility 
billings. 
 
The following documents consist of: 
 

 Cross Connection Control Manual 
 Okanogan Municipal Code Chapter 13.10, “Cross Connections” 
 Cross Connection Control Field Inspection Form  
 Cross Connection Control Plan Check 
 List of Testing Locations 
 Cross Connection Control Program Survey 
 Water Service Application 

 
CROSS CONNECTION CONTROL MANUAL 
 

I.       DEFINITIONS 
 

A. Approved 
Accepted by the Building Inspector as meeting an applicable specification 
stated or cited in this regulation. 
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B. Auxiliary Water Supply 
Any water supply to the premises other than the City’s approved public 
potable water supply. 
 

C. Backflow 
The undesirable reversal of flow of water or other substances through a 
cross-connection and into the piping of a public water system or 
consumer’s potable water system. 
 

D. Backflow Prevention Assembly 
The nomenclature “assembly” refers to a backflow preventer which is 
designed to be in-line tested and repaired, and to meet the head loss and 
flow requirements of the recognized approval authority. The “assembly” 
consists of the backflow prevention unit, two resilient seated shutoff 
valves, and test cocks. 
 

E. Backflow Prevention Device 
The nomenclature “device” refers to a backflow preventer that is not 
designed for in-line testing. 
 
1. Air Gap (AG) 

A physical separation between the free-flowing end of a potable water 
supply pipeline and the overflow rim of an open or non-pressurized 
receiving vessel. To be an “approved air gap,” the separation must be 
at least twice the diameter of the supply piping measured vertically 
from the overflow rim of the receiving vessel, and in no case be less 
than one inch. When located within three pipe diameters (measured 
horizontally) of a wall, the separation must be at least three times the 
diameter of the supply piping or four times the diameter of the supply 
piping for intersecting walls. 
 

2. Atmospheric Vacuum Breaker (AVB) 
A device that contains a float check (poppet), a check seat and an air 
inlet vent. When water pressure is reduced to a gauge pressure of zero 
or below, the float check drops, allowing air to enter the device, 
preventing backsiphonage. It is designed to prevent backsiphonage 
only. 
 

3. Double Check Valve Assembly (DCVA) 
An approved assembly consisting of two independently operating 
check valves, loaded to the closed position by springs or weights, and 
installed as a unit with, and between, two resilient seated shut-off 
valves and having suitable connections for testing. 
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4. Pressure Vacuum Breaker Assembly (PVBA) 
An approved assembly consisting of a spring loaded check valve 
loaded to the closed position and installed as a unit with, and between, 
two resilient seated shut-off valves and having suitable connections for 
testing. It is designed to protect against backsiphonage only. 
 

5. Reduced Pressure Backflow Assembly (RPBA) 
An approved assembly consisting of two independently operated check 
valves, spring loaded to the closed position, separated by a spring 
loaded differential pressure relief valve loaded to the open position, 
and installed as a unit with, and between, two resilient seated shut-off 
valves and having four suitable test cocks for checking the water 
tightness of the check valves and the operation of the relief valve. 

 
F. Backpressure  

Backflow due to increased pressure above the supply pressure caused by 
pumps, gravity, or other sources of pressure. 
 

G. Backsiphonage  
Backflow due to negative or subatomic pressure in the distribution system. 
 

H. City 
The City of Okanogan or their duly authorized representative. 
 

I. Contamination  
An impairment of the quality of the potable water which creates an actual 
hazard to the public health through poisoning or through the spread of 
diseases by sewage, industrial fluids, or waste. Also defined as severe or 
high hazard. Also see Pollution. The term “contamination” used in EPA 
and state drinking water regulations “maximum contamination level” 
bestows a different meaning than that used in describing a cross-
connection hazard. 
 

J. Cross-Connection 
Any actual or potential physical connection between a public water system 
and any source of non-potable liquid, solid or gas that could contaminate 
the public water supply by backflow.  

 
K. Customer 

For purposes of cross-connection control, the owner or operator of a 
plumbing system connected to a public water system via a service 
connection. 
 

L. Director 
The Director, or delegated representative, in charge of the City of 
Okanogan Department of Public Works. 
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M. In-Premise Protection 

A method of backflow prevention in which a backflow prevention 
assembly is installed on the customer’s internal water supply line prior to a 
fixture, piece of equipment or area that has been determined to have 
backflow potential. This shall effectively isolate the fixture, piece of 
equipment or area from the rest of the customer’s distribution system. 
 

N. Owner 
Any person who has legal title to, or license to operate or occupy, a 
property upon which a cross-connection inspection will be made or upon 
which a cross-connection is present. 
 

O. Person 
Any individual, partnership, company, public or private corporation, 
political subdivision, or agency of the State or the United States or any 
other legal entity. 
 

P. Pollution  
An impairment of the quality of the potable water supply which does not 
create a hazard to the public health but which does adversely affect the 
aesthetic qualities of such potable waters for domestic use. Also defined as 
low hazard. See also Contamination. 
 

Q. Premise Isolation 
A method of protecting a public water system by installation of approved 
air gaps or approved backflow prevention assemblies at or near the service 
connection to isolate the customer’s plumbing system from the purveyor’s 
distribution system. 
 

R. Purveyor 
The Purveyor or delegated representative in charge of the City of 
Okanogan’s water system. 
 

S. Reclaimed Water 
Effluent derived in any part from sewage from a wastewater treatment 
system that has been adequately and reliably treated, so that as a result of 
that treatment, it is suitable for a direct beneficial use or a controlled use 
that would not otherwise occur and is no longer considered wastewater. 
 

T. Water Service Entrance 
The point in the Owner’s water system beyond the sanitary control of the 
City, generally considered to be the outlet end of the water meter and 
always before any unprotected branch. 
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II.       PURPOSE AND SCOPE 
 

A. This Manual establishes minimum standards for the City to protect the 
public potable water supply from possible contamination of pollution due 
to backflow or backsiphon from a customer’s private internal system into 
the public potable water system. 
 

B. This Manual establishes minimum cross-connection control operating 
policies, provides guidelines and requirements for installation, testing, and 
maintenance of approved backflow prevention assemblies, and establishes 
permitting and inspection requirements for existing and new backflow 
prevention assemblies. 

 
C. The purpose of this Manual is not to create or otherwise establish or 

designate any particular class or group of persons who will or should be 
especially protected or benefited by the terms of this Manual. 

 
III.       AUTHORITY 

 
A. The Federal Safe Drinking Water Act of 1974 (and amendments of 1996), 

the statutes of the State of Washington Title 43 RCW and Chapter 246-
290-490 WAC require purveyors to “protect public water systems from 
contamination due to cross connections.” 
 

B. City of Okanogan Municipal Code, Chapter 13.10 regulates cross-
connections. 

 
IV.       RESPONSIBILITY 

 
A. The Director shall be responsible for administering the provisions of this 

Manual. 
 

B. If the Director determines, consistent with the provisions of this Manual, a 
backflow prevention assembly is required at any Customer’s premises, the 
Director, or his delegated agent, shall give notice to the Customer to install 
an air gap or approved backflow prevention assembly which isolates the 
customer’s plumbing system from the City’s distribution system. 

 
C. Installation of required backflow protection assemblies shall be a 

condition of continued water service from the City. Service from the 
City’s water supply system to any premises upon which the potential for 
backflow into the City’s system exists shall be discontinued or refused 
unless corrective action is taken in accordance with this Manual. 

 
D. Upon installation, the customer shall have the backflow prevention 

assembly tested once each year by a certified backflow assembly tester 
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(BAT). The customer shall notify the Director in advance of the test so 
that a City representative can witness the test if desired. Records of the test 
and any required repair shall be submitted to the City within 30 days. 

 
V.       FAILURE TO COMPLY – VIOLATIONS - PENALTIES 

 
Any person, firm, or corporation who willfully violates any provisions and 
requirements of this Manual, or the City municipal code shall be subject to 
discontinuance of supply of City water to the premise where the violation 
exists. Discontinuance of the City potable water supply to the premise shall 
remain in effect until corrective action, as required by the Director is 
completed, tested, and approved. 
 

VI.       REQUIREMENTS 
 

A. GENERAL 
 

1. Compliance with the provisions of the City of Okanogan’s Cross 
Connection Control Manual shall be a condition of receiving the City’s 
water supply. 

 
2. It is unlawful for any person to allow any contaminants or pollutants to 

backfeed from their facility and/or property into the City distribution 
system. Any connections now existing or hereafter installed that could 
allow for backfeed or any contaminants or pollutants into the City’s 
distribution system shall be disconnected and/or eliminated. 
Connections which cannot be disconnected and/or eliminated shall 
require the installation of a State of Washington approved backflow 
protection assembly that shall be regularly inspected and tested in 
accordance with the City’s Cross Connection Control Manual. 
 

3. When the City requires that the public water supply be protected by 
premise isolation, the Owner shall be responsible for water quality 
beyond the outlet end of the premise isolation assembly and should 
utilize fixture isolation protection for that purpose. Fixture isolation 
assemblies shall be installed in accordance with the Uniform Plumbing 
Code. 
 

4. The City may allow that the public water supply be protected by 
fixture isolation for existing customer connections. Such an allowance 
shall only be permitted so long as the Director determines that the 
level of protection is adequate to protect the City’s distribution system, 
and the Owner agrees, in writing (unless waived by the City) to: (1) 
implement and maintain the fixture isolating backflow protection to 
the satisfaction of the City, and (2) comply with all applicable 
plumbing codes, including permitting requirements. 



Gray & Osborne, Inc., Consulting Engineers 

City of Okanogan  F-7 
Cross Connection Control Program  January 2016 

 
B. CITY OF OKANOGAN 

 
1. On new installations, the City will provide on-site evaluation and/or 

inspection of plans in order to determine the type of backflow 
prevention assembly, if any, that will be required. 
 

2. For premises existing prior to the start of this program, the City will 
perform evaluations and inspections of plans and/or premises and 
inform the Owner by letter of any corrective action deemed necessary, 
the method of achieving the correction, and the time allowed for the 
correction to be made. Up to sixty days will be allowed; however, this 
time period may be shortened by the Director depending upon the 
degree of hazard involved and the history of the device(s) in question. 

 
3. Premises are subject to inspection on or after the expiration date or 

required action to correct a cross-connection. Premises that have failed 
to comply with the City’s request shall receive written notice, via 
registered mail, that their water service to the premise will be 
terminated within a period not to exceed thirty (30) calendar days. 

 
4. In the event the Owner informs the City of extenuating circumstances 

as to why the correction has not been completed, the City may grant a 
time extension, up to, but not exceeding sixty (60) days. 

 
5. If the City determines at any time that a serious threat to the public 

health exists, the water service shall be terminated immediately, 
provided, that notice will be posted on the premises affected at the 
time said service is terminated. 

 
6. Inspection shall be done during the initial installation, during on-site 

reviews of existing installations, and after any relocation. 
 

7. When an initial installation or test identifies a backflow prevention 
assembly is not properly functioning, the Owner shall correct the 
malfunction and have the assembly inspected and re-tested until the 
backflow device operates correctly. 

 
C. OWNER 

 
1. The Owner shall be responsible for the elimination or protection, by an 

air gap or approved backflow prevention assembly, of all cross-
connections on their premises. 
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2. The Owner after having been informed by a letter from the City shall, 
at their expense, install and maintain any and all required backflow 
prevention assemblies. 

 
3. The Owner shall, at their expense, be responsible for having all 

backflow assemblies tested: (1) at the time of installation, (2) annually 
after installation, or more frequently if tests indicate repeated failures 
to meet test criteria; and (3) after an assembly is repaired, reinstalled 
or relocated or an air gap is re-plumbed or replaced by an approved 
RPBA. The test shall be performed by a State of Washington certified 
Backflow Assembly Tester (BAT) and signed by the Owner. The 
results of the test shall be reported within 30 days to the Director on a 
form provided by or approved by the City. 

 
4. The Owner shall, immediately, or no later than 30 days, or otherwise 

as directed by the Director, correct any malfunction of the backflow 
preventer which is revealed by periodic testing. 

 
5. The Owner shall inform the City of any proposed or modified cross-

connection and also any existing cross-connections of which the 
Owner has actual knowledge but has not been found by the City. 

 
6. The Owner shall install only backflow prevention assemblies approved 

by the City. 
 

7. Any Owner having a private well or other private water source shall 
not cross-connect to the City’s system. 

 
8. The Owner shall provide access of the premises to the City at the 

City’s request. Failure to provide access to inspect facilities shall be 
grounds for termination of water service. 

 
9. The Owner shall be responsible for the payment of all fees for permits, 

annual or semi-annual device testing, re-testing in the case that the 
assembly fails to operate correctly, and any re-inspection for non-
compliance with City requirements. Permits and fee schedules shall be 
as specified in the applicable sections of the City of Okanogan’s 
municipal code. 

 
VII. INSTALLATION AND TESTING – MINIMUM REQUIREMENTS 

 
A. Minimum requirements for the installation and testing of all backflow 

protection assemblies shall be in accordance with the Cross Connection 
Control Manual – Accepted Procedure and Practice produced by the 
Pacific Northwest Section, American Water Works Association 
(PNWS/AWWA), Sixth Addition, December 1995, including subsequent 
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revisions adopted by reference herein. A copy is available for viewing at 
the Public Works Department of the City of Okanogan, additional copies 
can be purchased from the PNWS/AWWA. 
 

B. In addition, all backflow protection assemblies shall be installed at a 
location that is easily accessible for inspection and testing. Assemblies 
located in vaults shall have adequate clearances and depths to allow the 
City to inspect and test. Assemblies that cannot be easily and readily 
inspected shall be required to be relocated and re-plumbed as required by 
the City. The Owner shall contact the City for applicable installation 
requirements and standards. 
 

C. All bypass lines parallel to a line on which a backflow prevention 
assembly is installed shall have an approved backflow prevention 
assembly installed that is equal in type to the assembly required by the 
City on the main line. 

 
VIII. BACKFLOW PROTECTION DEVICES 

 
A. All backflow protection assemblies (RPBAs, RPDAs, DCVAs, DCDAs, 

PVBAs and AVBs) installed for protection of the public water supply 
shall be models included on the current approved DOH backflow 
prevention assemblies list titled “Backflow Prevention Assemblies 
Approved for Installation in Washington State” or other such agency 
acceptable to the Director. A copy is available for viewing at the Public 
Works Department of the City of Okanogan, additional copies can be 
requested from the DOH. 
 

B. Any existing backflow protection assembly in use, but not currently listed 
by DOH, can continue to be used, provided all the following conditions 
are met: 
 
1. The assemblies were included on the City and/or DOH list of approved 

backflow prevention assemblies at the time of installation; 
 

2. The assemblies have been properly maintained; 
 

3. The assemblies are functioning properly based on inspection by the 
City and testing by a certified Backflow Assembly Tester; 
 

4. The degree of protection is satisfactory for protection of the City’s 
water system as determined by the Director. 

 
C. When an unlisted assembly does not meet the above conditions, is moved, 

or cannot be repaired using spare parts from the original manufacturer, the 
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assembly shall be replaced by an assembly currently listed as approved by 
the DOH or other such agency acceptable to the Director. 

IX.       APPLICABILITY 
 

A. The provisions of this Manual are applicable to all connections of the 
City’s water supply. The City recognizes there are varying degrees of risks 
associated with different types of uses and will consider this when 
determining if a cross connection exists and when determining an 
applicable backflow prevention assembly. 
 

B. The following tables, Tables F-1, F-2, F-3, and F-4 are derived from the 
Pacific Northwest Section – American Water Works Association’s Cross 
Connection Control Manual, Accepted Procedures and Practices, Sixth 
Addition, December 1995. These tables, subject to revisions, provide 
minimum requirements and guidance for the assessment of the degree of 
hazard and required level of protection. If the actual degree of hazard is 
determined, by the Director to be higher than these tables indicate, a 
higher level of protection may be required.  
 
Table F-1 Summarizes the relative level of protection provided by the 

different categories of assemblies and devices. 
Table F-2 A list of customer categories or types of water use where 

premise isolation is required in all cases. 
Table F-3 A list of customer categories or types of water use where 

premise isolation is required for existing service 
connections in accordance with the provisions of Section 
VI, GENERAL, D. of this Manual. 

Table F-4 A list of some of the fixtures, equipment or uses of water 
which may constitute a cross connection and the minimum 
level of protection required. 
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Table F-1 
Relative Level of Protection 

 

Abbreviations Description/Application Summary(1) Relative Level 
of Protection(2) 

AG Approved Air Gap 
         For high and low health hazards, backpressure, 

and backsiphonage 
1 

RPBA  Reduced Pressure Backflow Assembly 

2 RPDA 
 

Reduced Pressure Detector Assembly 
        For high and low health hazards, backpressure, 

and backsiphonage 
DCVA  Double Check Valve Assembly 

3 DCDA Double Check Detector Assembly 
        For low health hazards only, backpressure and 

backsiphonage 
PVBA Pressure Vacuum Breaker Assembly 

4 SVBA Spill-Resistant Vacuum Breaker Assembly 
For high and low health hazards, backsiphonage 
only 

AVB Atmospheric Vacuum Breaker 

5 

HBVB Hose Bib Vacuum Breaker 
LFVB Lab Faucet Vacuum Breaker 

        For very low health hazards, and backsiphonage 
only 

DCAV Dual Check Valve with Atmospheric Vent 
DCV Dual Check Valve or Meter Check Valve (Dual) 

        For very low health hazards, backpressure and 
backsiphonage 

(1) The above description of applicable and relative level of protection is based on the perspective of 
the City’s selection of assemblies and devices for the prevention of the contamination of the water 
distribution system. Plumbing codes may classify some devices as providing higher levels of 
protection and as suitable for both backpressure and backsiphonage. 

(2) This Manual does not address the location, inspection, and testing of AVB’s, HBVB’s, LFVB’s, 
DCAV’s and DCV’s. 
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Table F-2 
Mandatory Service Isolation 

 

Category of Premise or Use of Water 
Assessed 
Health 
Hazard 

Minimum 
Protection 

Recommended 
at Meter 

Radioactive Material Processing Plants or Nuclear 
Reactors Severe RPBA & AG 

Sewer Treatment Plants or Sewage Pump Station Severe RPBA & AG 
Hospitals, Medical Centers, Medical/Dental or Vet Clinics, 
Plasma Centers, Blood Plasma Centers, Nursing Homes High RPBA 

Mortuaries High RPBA 
Laboratories High RPBA 
Metal Plating Industries High RPBA 
Petroleum Processing or Storage Plants High RPBA 
Food Processing and Beverage Bottling Plants, Canneries, 
Packing (Slaughter) Houses High RPBA 

Film Processing Facilities High RPBA 
Piers and Docks, Graving Docks, Boat Marinas, Dry Docks High RPBA 
Commercial Laundries and Dry Cleaners High RPBA 
Premises Restricting Inspection High RPBA 
Premises with Unapproved Auxiliary Supply, Including 
Reclaimed Water 

New 
Existing 

Interconnected with Potable Water Supply 
Not Interconnected with Potable Water 
Supply 

 
 

High 
 

High 
Low 

 
 

RPBA 
 

RPBA 
DCVA 

Premises with Approved Auxiliary Supply Low DCVA 
Car Washes High RPBA 
Premises with Fire Sprinkler Systems and/or Private 
Hydrants 
        With Chemical Addition 
        Without Chemical Addition 

 
 

High 
Low 

 
 

RPBA/RPDA 
DCVA/DCDA 

Tall Buildings (Over 30 feet) – Elevation Above the 
Connection Between the Service Line and the Distribution 
System 

Low DCVA 

Irrigation Systems – Individually Metered and Supplied by 
Domestic Water Supply 
        With Chemical Addition 
        Without Chemical Addition 

 
 

High 
Low 

 
 

RPBA 
DCVA 
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Table F-3 
Recommended Service Isolation 

 

Category of Premise or Use of Water Assessed 
Health Hazard 

Minimum Protection 
Recommended at Meter

Battery Manufacturing/Repair Facilities High RPBA 
Ice Manufacturing and Cold Storage Plants High RPBA 
Residential Irrigation Low DCVA 
 

Table F-4 
Recommended Protection at Fixture and Equipment 

 

Description of Fixture, Equipment or 
Use of Water(1) 

Assessed 
Health 
Hazard 

Minimum 
Protection at 

Fixture 

Additional 
Premise or 

Internal 
Isolation(2) 

Air Compressor Low DCVA  
Air Conditioning Systems High RPBA  
Air Washers High RPBA  
Aquarium, Make-Up Water High AG/RPBA  
Aspirators, Medical/Lab High AVB RPBA 
Aspirators, Medical/Lab High RPBA  
Aspirator, Weedicide, Herbicide, and 
Pesticide High RPBA  

Aspirator, Vault Drain High RPBA  
Autoclave High RPBA  
Autopsy Table High RPBA  

Baptismal Fountain High/Low RPBA, 
AG/AVB 

 

Bathtub, Below Rim Filler High RPBA  
Bedpan Washer High RPBA  
Post-Mix Beverage Dispenser Using CO2 High RPBA  
Bidets Low AVB  
Boiler Feed Lines High RPBA  
Bottle Washing Equipment High RPBA  
Bottle Washing Equipment High PVBA/AVB RPBA 
Box Hydrant (Irrigation) High PVBA/DCVA  
Brine Tank Low AG/DCVA  
Can Washing Equipment High RPBA  
Can Washing Equipment High PVBA/AVB RPBA 
Chemical Feed Tank for Industrial 
Process High AG/ RPBA RPBA 

Chemical Feeder for Commercial 
Cleaners High AG/ RPBA RPBA/DCVA 

Chemical Feeder for Commercial High AVB/PVBA  
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Cleaners 
Chlorinators High RPBA  
Commercial Coffee Urns Low AG/AVB  
Computer Cooling Lines High RPBA  
Condensation Tanks High RPBA  
Commercial Cooling Kettles Low AG/AVB  
Cooling Towers High AG/ RPBA  
Decorative Ponds High AG/ RPBA  
Degreasing Equipment High RPBA  
Dental Equipment/Cuspidors High RPBA RPBA 
Dialysis Equipment High RPBA  
Dishwashers Low AVB  
Drinking Fountains Low AG  
Dye Vats and Tanks High AG/ RPBA  
Etching Tanks High AG/ RPBA RPBA 
Fermenting Tanks High AG/ RPBA RPBA 
Fertilizer Injection High RPBA  
Film Processors High RPBA  
Fire Department Connection Low DCVA  
Fire Sprinkler System without Chemical 
Addition Low DCVA/DCDA  

Fire Sprinkler System with Chemical 
Addition High RPBA/RPDA  

Floor Drains High AG  
Flushing Floor Drains High AVB DCVA 
Fume Hoods High AVB RPBA 
Garbage Can Washers High RPBA  
Heat Exchangers Other than Double Wall 
with Leak Path High RPBA  

Heat Pumps High RPBA  
High Pressure Washers without Chemical 
Injection Low DCVA  

Hose Bibs (Residential) Low AVB/HBVB  
Hose Bibs (Industrial) Varies AVB/HBVB RPBA/DCVA 
Hoses, Kitchen Rinse Low AVB  
Hot Tubs High AG/RPBA  
Commercial Hot Water Heating Boilers High RPBA  
Hydrotherapy Baths High RPBA  
Ice Makers High AG/RPBA  
Industrial Fluid Systems High RPBA  
Intertied (Looped) Services Low DCVA  
Irrigation System (Lawn) with Chemical 
Addition High RPBA  

Irrigation System (Lawn) without 
Chemical Addition Low PVBA/DCVA  
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Janitor Sinks Low AVB/HBVB  
Kitchen Equipment Low AVB  
Laboratory Equipment High AVB/LFVB RPBA 
Laundry Machines, Commercial High RPBA  
Livestock Drinking Tanks High AG/AVB DCVA 
Make-Up Tanks High AG/ RPBA  
Mobile Carpet Cleaners High RPBA  
Pesticide Applicator Trucks High AG/RPBA  
Photo Developing Sinks/Tanks High RPBA  
Private Fire Hydrants Low DCVA  
Pump Prime Lines High RPBA  
Radiator Flushing Equipment High RPBA  
Recreational Vehicle Dump Station Severe AG RPBA 
Sewer Connected Equipment Severe AG  
Sewer Flushing Severe AG  
Spas High AG/RPBA  
Steam Generating Equipment High RPBA  
Sterilizers High RPBA  
Stills High RPBA  
Sumps High AG  
Swimming Pools High AG/RPBA  
Trap Primers High AG  
Used or Gray Water Systems High RPBA  
X-Ray Equipment High RPBA  

(1) The information in Table F-4 may differ from the backflow prevention requirements for individual 
plumbing fixtures found in plumbing codes. For public health protection within a customer’s 
premise, the Uniform Plumbing Code governs. Table F-4 is provided to illustrate only some of the 
health hazards found in plumbing systems. This table will be used by the City in assessing the 
degree of hazard a customer’s plumbing system places upon the City’s water distribution system. 
Deficiencies in backflow prevention within the customer’s premise should be compensated for 
through the selection of an appropriate assembly for premise isolation. 

(2) Where a high health hazard is assessed, the use of an atmospheric vacuum breaker or other 
backflow device for protection at a fixture should only be allowed when area or premise isolation 
is provided by an approved backflow assembly. 

 
X. ADMINISTRATIVE PROCEDURES 

 
The City of Okanogan is in compliance with DOH cross connection control 
requirements. No additional administrative procedures are necessary to correct 
the existing program. 
 
The following requirements are based on the most current edition of the Cross 
Connection Control Manual published by the PNWS-AWWA. These 
requirements are provided for clarification and in any disagreement between 
these listed below and requirements listed elsewhere in this Manual, the more 
restrictive shall govern. As described elsewhere in this Manual, the premise 
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isolation requirements may be waived or reduced for certain existing 
businesses, providing certain conditions are met. 
 
1. Minimum Requirements 

 
A. RPBA’s 
 

1. Premises on which materials dangerous to health or wherein toxic 
substances are handled, shall be required to have an approved 
reduced backflow assembly installed at the service connection. 
 

2. Premises where entry is physically restricted so that inspections for 
cross connections cannot be made sufficient to assure that cross 
connections do not exist, shall be required to have an approved 
reduced pressure backflow assembly installed at the service 
connection. 
 

3. Premises having an auxiliary water supply with internal cross 
connections that are not correctable, or intricate plumbing 
arrangements which make it impractical to ascertain whether or not 
cross connections exist, shall be required to have an approved 
reduced pressure backflow assembly installed at the service 
connection.  

 
B. DCVA’s 
 

1. Premises which handle a substance that is objectionable, although 
not a health hazard, in a manner constituting a potential cross 
connection, shall be required to have an approved double check 
valve assembly installed at the service connection. 
 

2. Premises having an auxiliary water supply with no known cross 
connections shall be required to have an approved double check 
valve assembly installed at the service connection. 
 

3. Premises on which any substance that is not a health hazard but is 
under pressure so as to enable entry into the public water supply or 
where a cross connection could reasonably be expected to be 
present, shall be required to have an approved double check valve 
assembly installed at the service connection. 
 

4. Premises which have a repeated history of cross connections being 
established or re-established, shall be required to have an approved 
double check valve assembly installed at the service connection. 

 
C. Fire Protection Systems 



Gray & Osborne, Inc., Consulting Engineers 

City of Okanogan  F-17 
Cross Connection Control Program  January 2016 

 
1. Premises having a fire protection system where no chemicals are 

allowed to be used shall be required to have an approved double 
check valve assembly (DCVA) or approved double check detector 
assembly (DCDA) installed at the fire service connection. 
 

2. Residential premises having a fire protection system where no 
chemicals are allowed to be used, shall be required to have an 
approved double check valve assembly (DCVA) installed at the 
water service connection. 
 

3. Residential fire systems with a flow through system using 
approved potable water pipe and materials shall not be required to 
install backflow protection. 

 
D. Irrigation Systems 

 
1. Premises having an irrigation system where chemicals or 

herbicides are allowed to be used, shall be required to have an 
approved reduced pressure backflow assembly installed at the 
service connection. 
 

2. Non-residential premises having an irrigation system which is 
subject to flooding, backpressure, elevated piping or where 
compressed air is allowed to be used, shall be required to have an 
approved double check valve assembly installed at the service 
connection. 
 

3. Non-residential premises having an irrigation system which does 
not fall into one of the prior categories, shall be required to have an 
approved pressure vacuum breaker assembly or double check valve 
assembly installed on the system. 

 
2. New and Proposed Construction 

 
A. Upon application for a building permit, the Building Official or 

authorized designate shall require detailed plans and specifications for 
the plumbing installation. The customer shall also be required to 
complete a Cross Connection Control Program Survey. 
 

B. The Building Official, or authorized designate, shall review these 
plans, specifications, and survey to determine the probability of cross 
connections, the availability of auxiliary water supply, and the 
handling of substances which, if introduced into the water supply, 
would constitute a health, plumbing, or system hazard. 
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C. During the construction phase of any new building, structure, or 
ground installation, and during the plumbing inspection, the Building 
Official or authorized designate will also perform the required cross 
connection control inspection. Upon completion of the plumbing 
inspections, the Building Official or authorized designate shall 
complete the Cross Connection Control Field Inspection Form (shown 
at the end of the Appendix), to document that subject cross connection 
control inspection has been made and to document the location of any 
and all backflow prevention assemblies and/or devices. 

 
D. All backflow prevention assemblies installed internally or at the 

service connection shall be tested by a certified Backflow Assembly 
Tester and the test reports submitted to the Building Official or 
authorized designate (using the Backflow Assembly Test Report form 
shown at the end of the Appendix). 

 
3. Existing Building, Structures, and Grounds 

 
A systematic program of inspection has been established with priority 
given on the basis of risk to public health and is conducted as outlined 
below. 
 
A. A form letter will be sent to each commercial and industrial metered 

customer explaining the program and stressing the relationship 
between cross connections, water-borne disease epidemics and types 
of health hazards. The duties and liabilities of the Owners or Managers 
as well as the rules and regulations that apply, will be explained. The 
letter will also include a questionnaire of desired information such as 
the type of water used on the premises, auxiliary water supplies, 
chemicals used, and certain types of fixtures installed. These 
questionnaires are to be returned to the Building Official or authorized 
designate. 
 

B. Based on the known information of the customer’s operation and the 
information received on the questionnaire, an inspection schedule will 
be prepared based on the location of the hazard within the facility and 
the degree of hazard posed to the utility. 
 

C. Approximately 10 days prior to the scheduled date of inspection, the 
City will contact the Owner requesting an appointment with the 
Owner/Manager of the premises to discuss the necessity for the 
inspection and other pertinent matters. 

 
D. On the appointed date, the Building Official or authorized designate 

will meet with the Owner/Manager and explain the purpose of the 
inspection. The Building Official or authorized designate will suggest 
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the Owner/Manager appoint an individual from his firm that is 
knowledgeable with the firm’s plumbing system to accompany the 
inspectors. At this time, the Building Official or authorized designate 
can obtain any blue prints or drawings of the “in-plant” systems that 
are available and discuss any questions or other problems the 
Owner/Manager may have. 

 
E. On the date of the scheduled inspection, the City of Okanogan’s 

Inspector, with the Owner’s representative, will make a complete 
physical survey of all exposed piping. The underground system is to be 
checked as accurately as possible. All lines will be sketched on a field 
drawing, except where intricate plumbing arrangements make it 
impractical. In this case an “as-built” drawing will be requested. Each 
line shall be followed to its end and a survey made to determine 
whether there are any actual or potential cross connections or any 
conditions that might tend to pollute the potable water system. 

 
F. Immediately upon completion of the survey, the inspection team will 

orally brief the Owner/Manager of their findings. 
 

G. The inspection team will prepare a written report that will include, but 
shall not be limited to, the following: 

 
1. Complete identifying information; 

 
2. All cross connections found, their location and optional methods of 

control; 
 

3. All industrial fluids, chemicals, or other contaminating liquids used 
or pumped under pressure and their use and probability of cross 
connections; 
 

4. Any applicable drawings, sketches, blueprints or other documents 
used in support of the inspection; 
 

5. Summary of findings; 
 

6. Specific recommendations. 
 

H. The inspection team will submit a copy of the completed report to the 
Building Official or authorized designate. 
 

I. Upon completion of the review of the report, the Building Official or 
authorized designate shall prepare a letter to the respective customer. 
The letter will outline the findings of the report, the corrective action 
required, and establish a corrective action completion date (usually 60 
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days). A copy of the report will be maintained on file for review by the 
State Department of Health. 
 

J. On the corrective action completion date, or soon thereafter, the 
Inspector shall take a copy of the report and re-inspect the items that 
required corrective action. 

 
K. Upon completion, the Inspector shall report in writing to the Building 

Official or authorized designate, the results of the re-inspection. 
 

L. After receiving the results of the re-inspection the Building Official or 
authorized designate shall take such action as deemed appropriate 
under the provisions of the City’s Cross Connection Control Manual. 

 
M. When all required actions have been completed and the device(s) 

tested by a certified Backflow Assembly Tester, a letter shall be sent to 
the Owner. Said letter will inform them of the annual testing 
requirements, including maintaining all backflow prevention devices 
in proper operating order as evidenced by submission, to the city, of 
the annual testing report. 

 
4. Residential Education and Awareness 

 
The City may develop or acquire pamphlets and/or bill stuffers to send to 
all of the water system customers. These shall include, but are not limited 
to, the following subjects: 
 
A. Home irrigation safety; 

 
B. Residential fire sprinkler systems; 

 
C. Health hazards associated with hose connections (chemical sprayers, 

radiator flush kits, etc.), utility sinks, and other household dangers 
 

If the City develops this program, this information shall be mailed directly 
to the customers. 
 
The City shall also take advantage of other opportunities for public 
education by developing a traveling exhibit that can be set up at 
community events, schools, and at City Hall. 
 

5. Registering of Certified Testers 
 
The City will maintain a list of Backflow Assembly Testers (BATs) that 
may be provided to customers. Persons or organizations wishing to be 
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added to this list will be required to provide the City with copies of the 
following: 
 
A. Proof of current certification by the State of Washington as a BAT for 

all persons that are authorized to perform tests. 
B. Proof of current calibration tests performed for all testing equipment 

(annual calibration is required). 
C. A copy of a current business license authorizing the company to work 

in the City of Okanogan. 
 

6. Record Keeping and Tracking of Assemblies 
 
The City maintains records that meet all of the record keeping 
requirements of the State and allow effective monitoring and tracking of 
customer compliance with the annual backflow assembly testing and 
requirements. The general content of the City’s records are as follows: 
 
Information on each assembly will include:  
 
A. Location of the business (or water service). 
B. Location on premises (some businesses may have multiple devices). 
C. Initial inspection information for each location (inspector, date, survey 

number, comments). 
D. Installation information (installed by, contact information, date 

installed, specific location, water line size, water pressure, hazard level 
and hazard protected). 

E. Assembly information (assembly number, type, manufacturer, size, 
model, serial number and inspection period). 

F. Complete testing history (initial and final test results for each year 
with: pass/fail, test type, date, tester’s name and certification number, 
line pressure and test results for all three valves, repair information, 
test kit information and Owner’s signature). 
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APPENDIX G 
 

EMERGENCY RESPONSE PLAN 
 
The following section describes means and methods for the City to respond to emergency 
situations affecting its water utility.  It includes a list of important telephone numbers for 
emergencies, some general considerations that should be kept in mind by City staff 
during an emergency, and specific emergency response plans. 
 
EMERGENCY CONTACTS 
 

Table G-1 
Emergency Call List 

 
Person or Agency Phone Number
City Personnel 

Jon Culp, Mayor (509) 422-3600 (Office)
Shawn Davisson, Public Works Director (509) 322-0121    (Cell)

(509) 422-2692 (Home)
Loren Howell, Water System Manager 

 
(509) 322-0150    (Cell)
(509) 422-0717 (Office)

Craig Atwood, Clerk-Treasurer (509) 422-3600 (Office)
Local, State, and Federal Agencies 

Fire Department 911 or (509) 422-5757 
Washington State Department of Health, Spokane 

Mike Wilson, P.E., Engineer 
(509) 329-2100
(509) 329-2117

Washington State Dept. of Ecology (DOE), Yakima (509) 575-2490
Department of Health Emergency Hotline (877) 481-4901
Okanogan County Public Works (509) 422-7300
Okanogan County Sheriff (509) 422-7200
Okanogan County Health Department (509) 422-7140
State Division of Emergency Management (800) 258-5990
U.S. Environmental Protection Agency (206) 553-1200

Utilities 
Okanogan County Public Utility District (Emergency 
Outages) 

(509) 422-3310

CenturyTel (800) 201-4099
One-Call Locates (800) 424-5555

Suppliers, Contractors 
H.D. Fowler (509) 547-2410

City Engineer 
Gray & Osborne  (509) 453-4833
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EMERGENCY PROCEDURES 
 
Although it is not possible to anticipate all potential disasters affecting the City’s water 
system, formulating procedures to manage and remedy several common emergencies is 
appropriate. 
 
BACTERIOLOGICAL DETECTION  
 
The persistent detection of coliforms in the water supply, particularly E. coli or fecal 
bacteria, may require issuing a public boil water notice to ensure the health and safety of 
the City’s water customers.  In addition, emergencies such as floods, earthquakes, or 
other disasters can affect water quality as a result of damage to water system facilities.  
WAC 246-290-320 requires water utilities to follow specific procedures in the event 
coliform bacteria are detected in the water system.  The City’s Coliform Monitoring Plan 
in Appendix B summarizes increased sampling requirements in the month following 
coliform detection.  
 
FIRES 
 
The availability of adequate water supplies and pressure is an integral part of the City’s 
ability to fight fires within its service area.  When fires occur in the City’s service area, 
the local fire authority will contact the City so that the water system components can be 
managed in such a way as to maximize the flow and pressure to the affected area. 
 
It is the City’s policy that fire hydrants that provide less than 500 gpm discharge are to be 
painted black to facilitate emergency services via color-coded hydrants. 
 
OTHER CONSIDERATIONS 
 
In addition to water quality notification, some water customers require immediate 
notification should their water service be interrupted for any reason.  These customers 
include facilities such as nursing homes, elder care facilities, and kidney dialysis patients.  
It is recommended that the City maintain a list of all these customers so that in the event 
the City’s water supply is to be interrupted because of an emergency situation these 
customers can be notified. 
 
VULNERABILITY ANALYSIS 
 
Identification of system facilities that may be adversely affected during an emergency 
situation is important in determining areas where redundant facilities may be needed.  
Types of emergencies include loss of power, severe weather, flooding, earthquake, major 
equipment failure, and vandalism.   
 
Loss of Power 
 
The DOH 2009 Water System Design Manual identifies minimum criteria for 
consideration of the reduced need for alternative power at the source when the power grid 
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is capable of providing service.  These criteria include the occurrence of less than three 
outages per year in the previous three years and less than six outages in any given year.  
Also, the duration of the outages must have averaged less than four hours over the 
previous three years.  As stated in Chapter 3, the City’s power source appears to have met 
these criteria. 
 

Table G-2 
Power Outage Vulnerability Assessment 

 

Telemetry 

Low Risk 
The telemetry system requires electrical power supplied 
by Okanogan County PUD and communications via the 
local telephone service provider. 

Prevention None. 

Mitigation 

As the telemetry system is not functional during a power 
outage, the water levels in the reservoirs must be 
manually controlled. During a telephone outage, the well 
pumps must be operated manually depending on the 
water levels in the reservoirs. 

 

Source 

Low Risk 
Power outages have not historically been an issue. The 
City has sufficient standby storage to supply water during 
minor outages. 

Prevention 
Wells and the booster station could be equipped with 
manual transfer switches to accept a generator or 
equipped with alternative power sources. 

Mitigation City has sufficient standby storage to supply water during 
minor outages. 

 
Storage No Risk The City’s reservoirs are not vulnerable to power outages. 

 

Distribution No Risk The City’s distribution system is not vulnerable to power 
outages. 

 
Severe Weather 
 
Types of severe weather, which may create problems for the water system, are wind 
storms, freezing rain, cold temperatures, and snow storms. 
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Table G-3 
Severe Weather Vulnerability Assessment 

 

Telemetry 

Moderate 
Risk 

The telephone lines that carry the communications signals 
for the telemetry system and the power source that 
powers the telemetry system have a moderate 
vulnerability to high winds and freezing rain. 

Prevention Maintain telemetry equipment. 

Mitigation 

Manual operation of the system may be needed to 
mitigate the effects of severe weather. Report telephone 
line and power outages immediately to utility companies 
when system is impacted. 

 
Source No Risk The City’s sources are not susceptible to severe weather. 

 

Storage 

Moderate 
Risk 

Extreme cold weather could cause ice formations on the 
water level sensors inhibiting telemetry. 

Prevention During extreme cold weather, check sensors and clean 
them temporarily if ice formation is a concern. 

Mitigation Run system manually if sensors freeze.  If necessary, use 
the other reservoir while repairs are made. 

 

Distribution No Risk The City’s distribution system is not vulnerable to severe 
weather. 

 
Earthquake 
 
An earthquake could damage water system components and infrastructure.  The City’s 
service area is located in the Uniform Building Code Seismic Zone 2B.  This zone 
contains a moderately low risk to earthquakes. 
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Table G-4 
Earthquake Vulnerability Assessment 

 

Telemetry 

Low Risk There is a low risk of structural failure. 
Prevention Perform emergency planning. 

Mitigation Rely on manual operation of system components until the 
system can be repaired. 

 

Source 

Low Risk There is a low risk that structural failure and aquifer shift 
would cause failure of all of the City’s wells. 

Prevention Perform emergency planning. 

Mitigation Rely on other wells or provide trucked in water until the 
City’s wells can be repaired, or new wells can be drilled. 

 

Storage 

Low Risk 
There is a low risk of structural failure during an 
earthquake.  The transmission main connecting to the 
reservoirs may be at risk. 

Prevention Perform emergency planning.  Prepare a plan to operate 
the system as a closed system. 

Mitigation 
Rely on remaining reservoirs.  Provide trucked in water 
until additional storage can be constructed or closed 
system can be set up. 

 

Distribution 

Low Risk The distribution system is at low risk for failure that 
would result in leaks and possible contamination. 

Prevention Perform emergency planning.  Install valves for main 
isolation. 

Mitigation Depending on the severity of the damage, provide trucked 
in water until repairs can be made. 

 
Vandalism 
 
Vandalism is a concern because the quality of the water supply as well as the facility 
operation may be affected. 
 



G-6  City of Okanogan 
January 2016  Emergency Response Plan 

Table G-5 
Vandalism Vulnerability Assessment 

 

Telemetry 

Low Risk 

The telemetry equipment is mostly enclosed in buildings 
and considered to be safe.  A portion of the telemetry 
system located at the West Reservoirs is somewhat 
susceptible to vandalism. 

Prevention The City checks facilities frequently to see that access is 
secure. 

Mitigation Operate disabled components manually until repairs can 
be made. 

 

Source 

Low Risk There is a low risk of damage to the wells.  All wells are 
located in locked well houses or are behind fences. 

Prevention The City checks facilities daily to see that access is 
secure. 

Mitigation Use alternative sources until repairs are made and testing 
indicates water is potable. 

 

Storage 

Low Risk 

The City has historically not had problems with exterior 
tank vandalism.  The City restricts access to the roof of 
the reservoirs with difficult to reach ladders, locked 
hatches, and screened vents. 

Prevention Consider fencing the reservoir sites to restrict site access. 

Mitigation If a reservoir is suspected of contamination, isolate, drain 
and clean according to AWWA guidelines. 

 

Distribution 

Low Risk The distribution system is at low risk for failure that 
would result in leaks and possible contamination. 

Prevention Perform emergency planning.  Install valves for main 
isolation. 

Mitigation Depending on the severity of the damage, provide trucked 
in water until repairs can be made. 
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CONSISTENCY STATEMENTS 
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SEPA CHECKLIST 
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NESTING APPROVAL LETTER 
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WATER RIGHTS DOCUMENTATION 
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COST ESTIMATES 
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AGREEMENT WITH PFWA 
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RESOLUTION 









APPENDIX O 
 

COUNCIL MEETING DOCUMENTATION 



The City of Okanogan strives to accommodate persons with disabilities and City Hall is ADA accessible. Please
contact the City Clerk’s Office by Noon (local time) on any meeting date for assistance.

CITY OF OKANOGAN COUNCIL AGENDA
Special Meeting

Thursday June 16, 2016

2:00 pm in Council Chambers

1. Call to Order and Pledge of Allegiance

2. Approval of Agenda

3. New Business

Review of the City’s six and twenty year capital improvement schedule
from the draft Comprehensive Water System Plan.

Review of the City’s completed rate study

4. Public Comments

5. Councilmembers Comments

6. Mayor’s Comments

7. Adjournment
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