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Executive Summary 
Westside Water Association (WWA) has a time bound opportunity to acquire the rights to a 284’ 
deep well (Back 40A/SO10) of good water quality and significant capacity (>25 gpm).  It is 
located in a geotechnically stable area and not susceptible to surface contamination.  The 
proximity of SO10 to existing WWA infrastructure allows for straightforward integration using 
design patterns well proven with other sources. In particular, chlorination contact time is not 
required for this source. WWA needs to acquire this well because its current sources have the 
capacity (~65 gpm) to just meet member’s water demand in the summer high-demand season 
without relying on its SO6 source with its 33 ppb Arsenic concentration. 

Groundwater Source of Supply Checklist 

Project Description 

 

Principal Contact: Doug Dolstad County: King 

System Name: Westside Water Association (WWA) State ID: 94950-0 

System Address: PO Box 267 
Vashon, WA 98070 

  

Phone: (206) 715-3805 
  

 

Comments: This is an existing Group A Community water system. The system serves 222 single 
family residences and 5 non-residential connections. The system is approved by DOH for 228* 
connections.   In 1999 there were 239 membership shares outstanding.  This number included 
some “auxiliary” shares, a category that acknowledged more than one residence per 
connection on the same tax parcel.   To rectify this oversubscription, the Board of WWA has 
repurchased unused shares and a number of the auxiliary shares have become inactive, 
bringing the number of shares WWA is obligated to fulfill to 233*. 
 

The system is supplied by a spring, several well points and three wells.  This Source Approval 
application is to add a fourth well to ensure adequate supply of high-quality water during peak 
summer usage. 
 
*Officially DOH lists 227 approved connections for WWA but an additional connection was 
acknowledged by DOH in 2015 when WWA secured the right to acquire the “Anderson Well” 
(S07). 

 

 



Source of Supply Analysis that justifies the need for a new or expanded 
source of supply and the alternative source options evaluated. 

 

Calculated peak need 75 
gpm 

Based on 3-day average production data 
since 2016 

Source Capacity (w/o blending) 65 
gpm 

 

Source Capacity (w/ blending to 5 
ppb As) 

71gpm 
 

 

Based on the Westside Water Association (WWA) Small Water System Management Plan 
(currently being submitted to update the last plan which was submitted in 1996), WWA has a 
peak production capacity of 65 gpm without blending from the Canyon Well (SO6) with its 33 
ppb Arsenic levels. Blending to 5 ppb As (the level approved by the Board of WWA) yields a 
production capacity of 71 gpm and blending to the DOH authorized level of 10 ppb yields a 
production capacity of 85 gpm.  Over the past 4 years, three-day average peak demand has 
remained under 74 gpm and 7-day consumption has remained under 70 gpm.  With 250,000 
gallons of total storage capacity, WWA can use 100,000 gallons of its storage capacity as buffer 
in times of high usage and still maintain an adequate fire flow reserve capacity. 
  
To serve its current 233 connections, WWA will need most of its reserve storage capacity to 
avoid turning on the canyon well based on recent historical consumption patterns.  Because of 
the commitment of the WWA Board to provide the highest quaiity and safest possible drinking 
water, replacement of the “Canyon Well” source (SO6) is a high priority.   
  
WWA receives about 6 requests for new shares per year and approximately 2 private wells are 
drilled within the service area per year.  WWA is currently just meeting the water needs of the 
residents in its service area with its current water capacity during periods of high usage. 
  
Alternatives to acquiring the Back 40A well are to continue exploring options to filter the As 
from the SO6 well (anion exchange/reverse osmosis) but the timeline for such a solution is at 
least a year out and involves much more intensive monitoring and operations than the Back 
40A solution poses. 
  
For the above reasons WWA requests DOH approval to add the Back40A well to its system. 

 



Water right permit or certificate issued by the Department of Ecology that 
the Back40A Well will use plus a completed Water Right Self-Assessment 

Form 

 

Water right number: G1-28778 Water Right Volume: 130 gpm 

150 ac-ft/yr 



 



 





 





 



A complete listing of all WWA water rights follows in the Water Right Self 
Assessment form. 

 



Copies of legal documents (easements or covenants for the sanitary 
control area (WAC 246-290-135).  See DOH 331-453 and DOH 331-048. 

 
Protective Well Covenant:  Instrument 20200318000024 Recorded 5/18/2020.   

 



 
 



An easement to run the piping through the Michael Pankratz/Cindy Phillips property to the steel 
tank will be secured once a final agreement has been signed with the Back Forty LLC. 
 

Water Quality test results for each source 

 
IOC and SOC panels for the Back40A well source show only Manganese (Mn) above the 
secondary MCL. WWA intends to blend the Back40A water with other sources having low Mn 
levels. The blended water will be below the secondary MCL of 0.05 mg/L.  WWA will monitor the 
effects of chlorination on the Back 40A well water with respect to the precipitation of MnO2 and 
any impacts on taste or aesthetics of the water.  The Association is prepared to add filtration of 
this source if required by this monitoring effort. 

 



 



 
 



 



 
 



 



 
 



 
 



 



 



 
Radionuclide samples have been submitted and a report is to come. 



Assess potential effects of the new source of supply on water quality in the 
distribution system, especially with respect to corrosion and compliance 

with the Lead and Copper Rule (WAC 246-290-110(4)(d)). 

 
No predicted impact as the water quality is essentially the same as other sources of water.    
 

Assess adequacy of each reservoir overflow capacity to safely discharge 
the total possible flow to the reservoir (all sources, booster pump station 
discharges and flow through PRVs) to ensure the structural integrity of 
each reservoir in the event of control system failure.  

 
Herrin control pressure switch in coordination with other sources.  The steel tank can overflow 
through an integral overflow port without impact on the structural integrity of the reservoir and 
that overflow discharges through an air gap to a King County roadside ditch. 
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Well site inspection that DOH or the local health jurisdiction did.  



 



 
 

Susceptibility assessment, wellhead protection area (WHPA) delineation, 
and contaminant inventory within the WHPA (WAC 246-290-130 and -135). 
See DOH 331-274-F.  

See Ground Water Contamination Susceptibility Assessment Survey Form (DOH 331-
274). 
                                                                 

  
Ground Water Contamination 

Susceptibility Assessment Survey Form 

  
  

Complete one form for each ground water source (well, wellfield, spring) used in your water 

system (photocopy as necessary). 

  

  
 

PART I:                   System Information 
  
Well owner/manager: Westside Water Association/Island Water Management (Doug Dolstad)   
  



Water system name: Westside Water Association                                                                        
  
County: King                                        
  
Water system ID number: 94950-0                        Source number: SO10             ______ 
  
Well depth: 284                     feet 
  
Source name: Back40A                                                                                                          
  
WA well identification tag number:_BAH638_____   ______   ______ - ______  

 ______  ______ 
  
Well not tagged 
  
Number of connections: 233                                 Population served:520                        
  
Township:23N                                                     Range:  2E                                         
  
Section: 24                                                          ¼ ¼ Section: SE/SE                           
  
Latitude/longitude (if available): 47.465111 (47° 27’ 54.3996” N) / 122.485358 (122° 29’ 7.2888” 
W) 
  
How was latitude/longitude determined? 
  
         Global positioning device             survey           topographical map 
         other: Google Earth against landmarks/driller’s log                                 
  

*Please refer to the instructions for details and explanations of all questions in Parts II 

through V. 
  
  
PART II:       Well Construction and Source Information 
  
1)  Date well originally constructed:   08/30/2019 month/day/year 
                        
   last reconstruction:                       N/A___/___/___month/day/year 
  
    Information unavailable 
  
2)  Well driller: Arcadia Drilling Inc.                                                                                         
                          PO BOX 790                                                                                                    
                          Shelton, WA 98584                                                                                           
  

 Well driller unknown 
  

3)  Type of well:   Drilled:  rotary      bored     cable (percussion) Dug 



__ other:        spring(s)  lateral collector (Ranney) 

                driven     jetted      other: ____                                             

4)  Well report available  Yes (attach copy to form) No 

5)  Average pumping rate: 25                          (gallons/min) 

         Source of information 30 hour Pumping Test (7/19/2020 – 7/21/2120) 

             If not documented, how was pumping rate determined?      

             Pumping rate unknown 

6)  Is this source treated? 

         If so, what type of treatment: 

disinfection filtration carbon  filter  air stripper   other 

Purpose of treatment (describe materials to be removed or controlled by treatment): 

Taste and odor and to maintain distribution chlorination residual 

7)  If source is chlorinated, is a chlorine residual maintained:   Yes   No 

         Residual level:    0.6 ppm       (At the point closest to the source.) 

Residual level:    0.3 ppm       (At the furthest extent of the distribution system.) 

PART III:      Hydrogeologic Information 

1)  Depth to top of open interval: [check one] 

<20 ft 20-50ft 50-100ft 100-200ft  >200ft 

information unavailable 

2)  Depth to ground water (static water level): 

          <20ft 20-50ft 50-100ft  >100ft 

          flowing well/spring (artesian) 

      How was water level determined? 

       well log            other pressure transducer                                              



       depth to groundwater unknown 

3)  If source is a flowing well or spring, what is the confining pressure: 

         _______psi (pounds per square inch)   or                     

                        feet above wellhead 

4)  If source is a flowing well or spring, is there a surface impoundment, reservoir, or catchment 

associated with this source:        Yes  No 

5)  Wellhead elevation (height above mean sea level):  384   feet 

         How was elevation determined?  topographic map Drilling/Well Log altimeter 

          other:                                                                                                                      

          information unavailable 

6)  Confining layers:  (This can be completed only for those sources with a drilling log, well log or 

geologic report describing subsurface conditions.  Please refer to assistance package for example.) 

         Yes       evidence of a confining layer in well log 

                           no evidence of a confining layer in well log 

         If there is evidence of a confining layer, is the depth to groundwater more than 20 feet             

 above the bottom of the lowest confining layer?          Yes No 

          information unavailable 

7)  Sanitary setback: 

          < 100ft*  100-120ft 120-200 ft >200ft 

                     * If less than 100ft, describe the site conditions: 

          8)  Wellhead construction: 

          wellhead enclosed in a wellhouse 

         controlled access (describe):                                                                

             other uses for wellhouse (describe):                                      

         no wellhead control 



9)  Surface seal: 

            18 ft 

          >18 ft 

         <18 ft (no Department of Ecology approval) 

         <18 ft (Approved by Ecology, include documentation) 

         depth of seal unknown 

         no surface seal 
  
10)  Annual rainfall (inches per year): 
  

           <10 in/yr    10-25 in/yr   >25 in/yr 

 

PART IV:   Mapping Your Ground Water Resource 
  
1)  Annual volume of water pumped: 843150 (cubic feet) 
  
         How was this determined? 

       meter 

       estimated:     pumping rate   ( 12 gpm ) 

                                      pump capacity   (________) 

     other:                                                     

  
  
2)  “Calculated Fixed Radius” estimate of ground water movement: 
   (see Instruction Packet) 
  
r=[(Qt)/(H)0.5  

 
η (porosity) assumed at 0.25 
  
   6-month ground water travel time:            232                                    feet 
  
   1-year ground water travel time:                328                                    feet 
  
   5-year ground water travel time:                733                                    feet 
  
   10-year ground water travel time:              1037                                feet 
  

   Information available on length of screened/open interval?  



   Yes   No                         
      
   Length of screened/open interval: 10 feet 

 

 
  
3)   Is there a river, lake, pond, stream, or other obvious surface water body within the 6- month time of 

travel boundary?  

     Yes   No (mark and identify on map) 
  
4)  Is there a stormwater and/or wastewater facility, treatment lagoon, or holding pond    located within 

the 6-month time of travel boundary?      

     Yes   No (mark and identify on map) 
  
  

         Comments: ______________  

                                                                                                 
  
                                                                                                                                 
  
                                                                                                                                 
  
                                                                                                                                 
  



                                                                                                                                 
  
  
  
  

PART V:       Assessment of Water Quality 

  
1)  Regional sources of risk to ground water: 
  
Please indicate if any of the following are present within a circular area around your water source having 

a radius up to and including the five-year ground water travel time. If you do not know if one of the 

following is present, mark the “unknown” space.   
      
 

6-month 1-year 5-year unknown 

· likely pesticide application ______ ______ ______ ______ 

· stormwater injection wells  ______ ______ ______ ______ 

· other injection wells    ______ ______ ______ ______ 

· abandoned ground water well    ______ ______ ______ ______ 

· landfills, dumps, disposal areas   ______ ______ ______ ______ 

· known hazardous materials clean-up site   ______ ______ ______ ______ 

· water system(s) with known quality problems     ______ ______ ______ ______ 

· population density >1 house/acre              ______ ______ ______ ______ 

· residences commonly have septic tanks  ______ ___Y__ __Y___ ______ 

· Wastewater treatment lagoons    ______ ______ ______ ______ 

· sites used for land application of waste    ______ ______ ______ ______ 

 
Mark and identify on map any of the risks listed above which are located within the 6-month time of 

travel boundary.  (Please include a map of the wellhead and time of travel areas with this form.  Please 

locate and mark any of the following.) 
  
If other recorded or potential sources of groundwater contamination exist within the ten-year time of 

travel circular zone around your water supply, please describe: 
  
   none  – Ecology’s Facility/Site Interaction Database was queried, and no interactions were found 

within any of the travel time boundaries delineated under Part 

IV.                                                                                                            

 
  



2)  Source-specific water quality records:   For each type of test below, mark the row that applies to the 

sample results for this source.   Consider all the sample results from the past 12 years. (MCLs are 

noted next to the specific test or listed in assistance package.) 
  
A.  Nitrate: (Nitrate MCL = 10 mg/l)                                                                 
         Results greater than MCL                            

         <2 mg/liter nitrate                                    

         2-5 mg/liter nitrate                                         

         <5 mg/liter nitrate                                           

         Nitrate sampling records unavailable                
  
B.  VOCs: (VOC detection level is  0.5 ug/l or 0.0005 mg/l)                               
         Results greater than MCL or SAL       _______ 
         VOCs detected at least once                _______ 

         VOCs never detected                          ______ 
         VOC sampling records unavailable   ______               
  
C.  EDB/DBCP:                                                                                   
(EDB MCL = 0.05 ug/l or 0.00005 mg/l. DBCP MCL = 0.2 ug/l or 0.0002 mg/l.) 

          EDB/DBCP detected below MCL at least once               

          EDB/DBCP detected above MCL at least once               

          EDB/DBCP never detected                                         

          EDB/DBCP tests required but not yet completed             

          EDB/DBCP tests not required                                     
  
D.  Other SOCs (Pesticides):                                                                           

          Other SOCs detected 
                     (pesticides and other synthetic organic chemicals)           

         Other SOC tests performed but none detected 
                     (list test methods in comments)                                   

          Other SOC tests not performed                                               
  
If any SOCs in addition to EDB/DBCP were detected, please identify and date.  If other SOC tests were 

performed, but no SOCs detected, list test methods here:         EPA methods 505, 525.2, and 

515.4                                                                                                                                                                 

                                                                                                                                                                          

                                                                               

 
E.  Bacterial contamination:                                                                            
         Any bacterial detection(s) in the past 3 years in samples taken from 
         the source (not distribution sampling records)?   No (new source)                                 
  

Has source (in past 3 years) had a bacteriological contamination problem 
found in distribution samples that was attributed to the source? No (new source).            
  



Source sampling records for bacteria unavailable                                  
  

PART VI:      Geographic or Hydrologic Factors Contributing to a Non-Circular                       

 Zone of Contribution 
  
The following questions will help identify those ground water systems which may not be accurately 

represented by the calculated fixed radius (CFR) method described in Part IV.  For these sources, the CFR 

areas should be used as a preliminary delineation of the critical time of travel zones for that source.  As a 

system develops its Wellhead Protection Plan for these sources, a more detailed delineation method 

should be considered. 
  
1)   Is there evidence of obvious hydrologic boundaries within the 10-year time of travel   zone of the 

CFR?  (Does the largest circle extend over a stream, river, lake, up a steep hillside, and/or over a 

mountain or ridge?) 
  

 Yes   No 
  
Describe with references to map produced in Part IV: 
  
2)   Aquifer Material: 
  
   A) Does the drilling log, well log or other geologic/engineering reports identify that                      

 the well is located in an area where the underground conditions are identified as                            

 fractured rock and/or basalt terrain? 

        Yes   No 
  
   B) Does the drilling log, well log or other geologic/engineering reports indicate that                      

 the well is located in an area where the underground conditions are primarily                                 

 identified as coarse sand and gravel? 

        Yes   No 
  
3)   Is the source located in an aquifer with a high horizontal flow rate? (These can        include sources 

located on flood plains of large rivers, artesian wells with high water pressure, and/or shallow flowing 

wells and springs.) 

      Yes  No 

 
4)   Are there other high capacity wells (agricultural, municipal and/or industrial) located within the 
CFRs? 
  
         a)   Presence of ground water extraction wells removing more than                                          

 approximately 500 gal/min within… 
  
                                                                     YES              NO                unknown 

         <6-month travel time                                                                       

         6 month—1 year travel time                                                            



         1—5 year travel time                                                                       

         5—10 year travel time                                                                     
  
         b)   Presence of ground water recharge wells (dry wells) or heavy 

irrigation                                          within… 
                                                                     YES              NO                unknown 

         <1-year travel time                                                                          

         1—5 year travel time                                                                       

         5—10 year travel time                                                                     
  
Please identify or describe additional hydrologic or geographic conditions that you believe may affect the 

shape of the zone of contribution for this source.  Where possible, reference them to locations on the map 

produced in Part IV. 
  

Chlorination System  

 
WWA believes that the Back 40A, a deep well (274 feet to the upper open interval) in a confined 
aquifer, is not required to provide CT6 chlorination protection.  The injection point will use a 
similar LMI pump to that used for the Canyon Well Points and the Anderson Well field and will 
be located near the base of the steel tank on SW 156th St. 
 
Report on the evaluation of a potential groundwater under the direct influence of surface water 
source. See WAC 246-290-135.  

Depth of Well: 284 ft Static Water 
Level: 

163 ft 

Depth of 
Impermeables: 

Primary confining unit consists of 90 feet of silt 
(143 to 233 feet below ground surface) 

Open 
Interval: 

274 to 
284 ft 

 
Comments: The depth, confining conditions, and separation of this well from surface waters 
preclude considerations as a groundwater source under the influence of surface water. 
 

                                                                                                                                    
  
  

 
Westside Water Association        
HYPOCHLORINATION SYSTEM 

PROJECT REPORT 
 
System Description 
 



Westside Water Association is a community Group A water system located at the northwest 
corner of Vashon Island, King County, Washington. The system is owned by Westside Water 
Association and operated by Island Water Management, Inc.   The primary system contact is 
Doug Dolstad of IWM, Inc. 
 

 
11205 SW Corbin Beach Road #2 

Vashon, WA 98070 
(206) 715 3805 

 
  
A chlorination system will be installed on the newly acquired well that the Association intends to 
add to its system (SO10). The estimated capacity of the well is 25 gpm. The water from the well 
will be pumped directly into the steel tank reservoir on 156th St SW. Well pump control by a 
Herrin 1664 level controller as described elsewhere in this Source Approval Report. 
 
Description of the Problem 
 
The system is currently supplied by a spring, well points and three wells that enter the storage 
tank at SW 156th from a different direction in a dedicated transmission line.  All of the water 
from these sources is chlorinated.  The purposes of hypochlorination for the Back40A well are 
twofold.   

1. To maintain a constant free chlorine residual in the distribution system equivalent to the 
concentration maintained from the other sources.  CT6 is not required for this source 
and maintaining the chlorination concentration at its current levels from the other 
sources ensures that any contribution to CT6 by the steel tank will be maintained with 
the addition of the Back 40A well, and, 

2. To address any potential taste and odor issues arising from the Back40A Well 

 
Solution Approach 
 
The primary solution is to install continuous chlorination.  This approach will involve the injection 
of sodium hypochlorite solution just prior to the water entering the steel storage tank. See 
schematic below 



 
 
Sizing 
 
For most sizing calculations and explanations see the attached checklist and worksheet. Water 
usage is estimated to average 12 gpm on an annual basis.  Summer time usage (May through 
September) will increase to 18 gpm with non-summer time usage at 6 gpm.   All new equipment 
will be sized appropriately for the system and will not have an impact on the rest of the system.  
 
Recommended Modifications 
 
N/A 
 
Injection Point 
 
The injection point shall consist of a check-valve type solution injector with a nozzle that extends 
into the middle of the fill pipe.  The trimmed side of the nozzle will be installed facing upstream. 
 
Sample Taps 
 
Two sample taps will be installed.  One at the well head and one immediately downstream of 
the chlorine injection point.  



 
Solution Mixing 
 
The hypochlorite solution shall be mixed according to the following: 
 

3 gallons of 12.50%  Hypochlorite is added to a 30 gallon solution tank 

6 gallons of  6.00% Hypochlorite is added to a 30 gallon solution tank 

 
If it is observed that the solution is not used within 60 days, the old solution will be discarded 
and a new solution prepared. 
 
In an emergency, plain, unscented household bleach solution will be used.  This option will only 
be used in an emergency situation in which the regular sodium hypochlorite is not available and 
will be discontinued as soon as the 12.5% hypochlorite solution is again available. 
 
Only fresh solution will be used. Most sodium hypochlorite contains an expiration date.  No 
solution will be used that is past the expiration date.  If there is some doubt as to the age of the 
solution, it will be discarded and a fresh solution obtained. 
 

Operation and Maintenance 
The primary points of interest are to ensure that the injection pumps are functioning and 
adjusted properly and that sufficient solution is maintained in the solution tanks. 
 
Injection Point Operation and Adjustment 
 
Operation of the pump can be confirmed by observing that solution is moving through the feed 
line when the pump is running.  This may be observed during well pump operation by shining 
the beam of a flashlight through the translucent feed line.  Further confirmation can be obtained 
by taking a chlorine residual reading at the sample tap downstream from the injection point. 
 
Proper adjustment of the chlorine injection pumps can be quantified by measuring chlorine 
residuals at points distant from the reservoir.   The residual at all points shall be no less than 0.3 
ppm. 
 
The target chlorine residual for this system is to be maintained at or above 0.6 ppm 
The compliance chlorine residual is to be maintained above   NA ppm 
 
                                                                                                                                                                          

                                                                                      FORM COMPLETED BY: 
  
__________________________                        ________________________________ 
Print Name                                                    Date 
  
__________________________ 
Signature 

 

 



Engineering Calculations 
Table 1 shows information about the planned onsite bulk hypochlorite system for the Back40A 
Well relevant to the project calculations. 
  

Table 1 
Summary of Existing Onsite Bulk Hypochlorite System 

Sodium 
Hypochlorite 

Dosage 

Current 
Metering 

Pump 
Setting 

Average 
Daily 
Use 

Tank Refill 
Frequency 

Metering 
Pump 

Make and 
Model 

Required 
Metering 

Pump 
Capacity 

Solution 
Tank 
Size 

Strength 
(%) 

Target 
Dose 
(ppm) 

(gph) (gal) (days)   (gph) (gal) 

12.5 0.6 0.03 0.72 36 LMI A151-

928SI 
0-2.0  30 

  
Existing chlorine residuals in the system were estimated to be 0.3 ppm. A 
target residual of 0.6 ppm was set for water leaving the pump station, and 
assuming a residual of 0.3 ppm at the farthest customer, the chlorine 
demand was estimated to be 0.3 ppm. 



 



 

 

Update the Wellhead Protection Plan (WHPP). See DOH 331-018 and 331-

106.  

 
The Wellhead Protection Plan is updated in the Small Water System Management Plan. An 
extract follows: 
 

Wellhead Protection Plan 

  
The Association owns 40 acres of the watershed around the Canyon source and has a 
Covenanted Sanitary Control Area for SO9 and the Back 40 well.  There are significant 
development restrictions and limitations imposed by King County on adjacent lands.  5-acre 
zoning predominates.  The watershed itself is remarkably intact and undisturbed.  One branch 
of the Shinglemill Creek basin originates in Vashon town center.  The Vashon Groundwater 
Coalition has worked with area merchants to put in place programs to reduce contamination 
from this source.  Since WWA does not use Shinglemill Creek itself as a water source, it is not 
vulnerable to even the low concentrations of upstream contamination. 
 

The Anderson Well field and the Canyon pump house have locks on the buildings.  The 
Anderson 2 and the Back 40A wellheads have vertical sewer pipe riser protective enclosures 
with sealed and bolted heavy duty plastic sewer lid tops. 
 

Well log including unique well identification tag number, surface seal, depth 
to open interval or top of screened interval, overall depth from well the top 

of the casing, and elevation of top of casing.  



 
 
Note that this Well Report has an error in the Lat/Long numbers.  The Latitude at 47.465205 
(47° 27’ 54.738” N) is correct.  However, the Longitude value at -122.485567 (-122° 29’ 8.0412”) 
is incorrect and should be -122° 29’ 7” (off by about 150 feet to the west of the actual well site). 
 



The reported ground surface elevation of 421 feet is also incorrectly reported and should 
instead be 384 feet.  
 

DOH well pumping test results following procedures in Appendix E.  

 
A 24-hour pumping test was conducted during the period 7/19/20 through 7/21/20 using the 
DOH specified method of data gathering (paired pressure transducers installed 24 hours prior to 
the test to record antecedent conditions and recording data at 30 second intervals).  Water 
column height above the pump was measured at flows of 31.8 and 29 gpm, and the water level 
recovered to within 90% of static conditions within minutes [AA1] of pump shutdown. The 
drawdown curves for these respective flows were extrapolated to predict a maintained pump 
submergence of 21.7 feet at a pumping rate of 25 gpm for the anticipated duration of continuous 
pumping. The well screens installed in the Back 40 Well correspond to a low entrance velocity 
(approximately 0.026 feet per second , minimizing risks to long-term well efficiency losses. 
  
Following submission of the 24-hour pumping test data to the DOH regional hydrogeologist the 
following e-mail approval was received from DOH: 
 
 

 
 
WWA performs a monthly recovery test on the Anderson 2 well and will do the same for the 
Back40A well. 
 

Source pump control logic and pump cycle protection.  

The Back40A Well pumps water directly to the bolted steel 150,000 gallon storage tank on SW 
156th.  Once the water has received chlorination it will be pumped via a dedicated 4” steel infill 
line that will be installed external to the tank with the water entering into the tank ~5’ below the 
top of the tank. A check valve will be installed in this new line. The description and details of the 
transmission line are attached.  



The well pump will be controlled by a high-sensitivity pressure switch in conjunction with a time 
On/Off controller (Herrin 1644).  The Herrin controller works the same as the Herrin controller at 
SO9.   A telecommunication circuit sends a “call for water” to the Canyon Pump Station where 
sources SO1, SO3, &  SO6 collectively gather.    The Herrin pressure switch will be set to 
initiate the Back 40A well pump when the tank shows a deficit of roughly 22,000 gallons.  This 
represents approximately an 8’ height differential. Standard operating procedure will be to have 
a “time on” of 6 hrs and a “time off” (rest period) of 45’.  The actual rest period is likely to be 
longer as the need for water is satisfied from other sources.    

Alarm conditions.  

 
Not Applicable.  The system is monitored daily.  

Natural and geotechnical hazards analysis of the well site and well house 
building.  

 
The Back 40A well site is in a gently sloping field with no geotechnical features to indicate any 
hazard.  All of Vashon Island lies near major earthquake fault lines and is thus potentially 
susceptible to damage from a major earthquake. 

Construction Documents  

 

Site piping plans including:  

• Source meter set according to manufacturer’s minimum required 
upstream and downstream pipe configuration.  

• Valves (i.e., isolation, check, well pump control, air/vacuum, pressure 
relief). Show screen secured on each valve discharge outlet.  

• Sample taps for raw and finished water.  

• Location, size, type and class of pipe.  

 

 

Description: a 2” Sch 40 PVC transmission line runs from the well head in an easterly direction 
to the western edge of a new N-S driveway on the Back Forty property, thence north to about 
10’ South of the KC Right Of Way  on SW 156th St, thence EAST again through an easement 
on private property (parcel 2423029247) thence  to the WWA property housing the 150,000 
gallon bolted steel tank.  Chlorine is injected prior to water entering the tank at a chlorine 
injection point near the WWA storage building on the same WWA property.  From the injection 
point water flows into the steel tank through a new external line to a port located Appx 10' from 
the top of the tank. 



 
 

Pumping equipment specifications including:  

• Horsepower, GPM, head, pump controls, and alarm system.  
• Specific pump curve being used and operation range of head and flow 

conditions clearly indicated on pump curve.  
• Narrative discussion of ability of the source and pumping system to 

supply peak daily water volumes.  

 
1. Goulds 25GS50412   5 hp., 230 v (including well pump control box) 
2. 260 ft. -  2 in. sch 120 well pipe with stainless steel couplings 
3. 270 ft. -  #8/3 with ground flat jacket submersible cable 
4. 2 - 2 in. Flomatic envirocheck brass check valves (@100 and 240 ft.) 
5. 5 – deluxe torque arrestors ( 2 @ pump, 1 @  240 ft., the rest evenly spaced to the top) 
6. 285 ft +/-  1 in. sounding tube 
7. Simmons steel well seal machined to allow 1 in. sounding tube access 



The existing submersible well pump provides a flow of >25 gpm against 317 feet of head (20 
feet of water in column above the pump vs. 263 feet from pump to surface and 71 feet from the 
surface to the top of the 150,000 gallon steel tank. 
 

 
 

Adequacy of WWA system to meet peak daily water demand 

 

WWA has established its maximum ERU value at 500 gpd/connection based on historical usage 
patterns.  500 gpd/connection equates to an 80.9 gpm consumption rate.  WWA believes that 
the three-day average value for production is most indicative of peak consumption and thus the 
peak values observed over the past four years equate to an ERU of 460 gpd/connection -- 
picking 500 gpd as our metric provides some conservativism. A summary of the supply/demand 
situation for WWA is shown in the table below.  This table includes the Back 40A well as part of 
the supply side and shows that at the established maximum ERU, WWA could service up to 255 
connections without any blending of the SO6 (Canyon) well with its elevated As levels. 
 



 
 

As this table may be an unconventional way to view supply vs demand, here is an 
explanation.  The supply side is the lower part of the figure with the sources, their contribution 
and their Arsenic concentrations.  A cumulative (cum) column adds the flow contributions and 
calculates the resulting Arsenic concentrations.  The individual source values for A2, A1 and the 
Well Points are accurate for each measured alone, however when they are all on there is some 
interference that reduces the total production by 5 gpm.  So, with the Back 40A well and 
without blending, WWA has a production capacity of 90 gpm and with blending up to 8% with 
the SO6 (Canyon Well) source to a maximum capacity of 97 gpm while keeping the combined As 
concentration below 5%.   
 

The top table shows the number of potential connections in columns against values for the 
maximum ERU in the rows.  Each intersection between the number of connections and ERU 
shows the calculated average flow (in gpm) required to fulfill that connection.  The cell coloring 
then maps that flow back to the WWA supply table. The light green coloration shows WWA 
capacity with the Back 40A well addition but without reliance on any blending.  The red cells 
indicate connection/ERU combinations that WWA cannot satisfy.  Other colors indicate cases 
where blending is required for WWA to be able to meet the condition. 
 



Consistent with the analysis presented above, WWA is requesting that DOH increase the 
number of approved shares from 228 to 235 based on a signed acquisition agreement with 
Back Forty LLC.  This request retains considerable margin in both ERU and # of connections. 

Well construction details, including general design and construction 
standards, casing specifications, general sealing requirements and material 
specifications, adequately sized and screened inverted well casing vent 
constructed to prevent entry of contaminants, and access port for 
measuring water level. See Policy M.01 for information on well caps.  

 
See also Well Driller’s Log. 



 



 



 



Map of the site and vicinity drawn to scale, including well location 
(township, range, and latitude-longitude), pump house, water lines, site 
topography, sanitary protection area, and location of potential sources of 
contamination including septic systems, sanitary sewers, buildings, roads, 

and driveways.  



 
 



 

Well house details  

 
Only the well head, electrical connection, sampling port and sounding tube are located at the 
well site.  The chlorination point will be next to the existing office adjacent to the steel storage 
tank on SW 156th St.  The protective structure at the well head will be similar to that built for the 



Anderson 2 well (see image below) and will consist of a vertically oriented sewer riser casing 2’ 
in diameter and 30” tall with a high quality plastic sewer lid bolted to a flange on the sewer pipe. 
 

 
 

Building equipment and instrument layout demonstrating adequate 
clearance to safely enter, operate, and maintain all well house 
components.  

 
The hypochlorite reservoir will be mounted on a platform adjacent to the outside of the existing 
office building on SW 156th St (picture of structure below).  All plumbing will reside on the 
exterior of the structure and be mounted on existing concrete foundation piers. 
 



 
 

Water Facilities Inventory Form 
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