
December 2019

Civil  Municipal  Geotechnical Engineering and Planning

Jerome W. Morrissette & Associates Inc., P.S.
1700 Cooper Pt. Road S.W. #B-2, Olympia, Wa. 98502-1110  Ph 360.352.9456   Fx 360.352.9990

THURSTON PUD

PRAIRIE RIDGE WATER SYSTEM
COMPREHENSIVE WATER PLAN

PART B (INDIVIDUAL SYSTEM PLAN)

W.D.O.H. I.D. NO. 02356 W





 COMP. WATER PLAN 
PART B, Prairie Ridge 

 

 

PUBLIC UTILITY DISTRICT No. 1 of THURSTON COUNTY 

COMPREHENSIVE WATER SYSTEM PLAN 

PART B (INDIVIDUAL SYSTEM PLANS) 
 
 
 
 

PRAIRIE RIDGE WATER SYSTEM  
(ID # 02356 W) 

 
 
 
 

July 2019 
 
 
 
Engineer's Certification: 

 
I hereby certify that the Comprehensive Water System Plan for: 

 
Part B for Prairie Ridge Water System for Public Utility District No. 1 of 
Thurston County 

 
Was prepared by me or by someone under my direct supervision and meets or 
exceeds the minimum requirements for such plans as defined under WAC 246 
290 100. 

 
 
 
 

Douglas H. M. Eklund, P.E.



COMP. WATER PLAN 
PART B Prairie Ridge 

i

Prairie Ridge #605 Water System Plan 
Part B Individual System Plan 

TABLE OF CONTENTS 

ENGINEER’S CERTIFICATION 

CHAPTER 1 Description of Water System 
1-1 
1-1 
1-2
1-3
1-4
1-4
1-4

1A. History of Water System  
1B. Geography 
1C. Adjacent/Neighboring Purveyors  
1D. Inventory of Existing Water System Facilities 
1E. Related Plans 
1F. Retail Service Area and Characteristics 
1G. Future Service Area, Retail Service Area and Characteristics 
1H. Service Area Agreements 
1I.  Duty to Serve 

CHAPTER 2 Basic Planning Data and Water Demand Forecasting 
2A. Current Population, Number of Services, and Water Use 

1-5

2-1
2B. Projected Land Use, Future Population, and Water Demand Forecasting  2-1

 Demand Summary 2-3

CHAPTER 3 System Analysis 
3A. Water System Design Standards 3-1
3B. Water Quality Analysis 3-1
3C. System Description and Analysis 3-1
3D. Limiting Factors  3-3
3E. Recommendations 3-5

CHAPTER 4. Water Use Efficiency Program and Water Rights 
4A. Water Use Efficiency 4-1
4B. Water Rights 4-1
4C. Metering Program 4-1
4D. Water Use Efficiency Program 4-1

CHAPTER 5 System Monitoring Requirements 
5A. System Monitoring Requirements 5-1

WDOH Water Quality Monitoring Schedule 
Coliform Monitoring Plan 
Coliform Monitoring Plan Map 

CHAPTER 6 Wellhead Protection 
6A. Potential Impact Areas 6-1 
6B. Contingency Plan  6-1 
6C. Notifications 6-1 

1-5



COMP. WATER PLAN 
PART B Prairie Ridge 

ii

Prairie Ridge #605 Water System Plan 
Part B Individual System Plan 

TABLE OF CONTENTS 

CHAPTER 7 Improvement Program 
7A. Selection/Justification of Proposed Improvement Projects 7-1

CHAPTER 8 Financial Program 
8A. System Financing  8-1 
8B. Costs of Improvements 8-1 
8C. Financial Viability Worksheet 8-1
8D. Asset Management Plan  8-1

CHAPTER 9  Vulnerability Assessment

APPENDICES 
Consistency Checklist 
Zoning Map  
Live Storage Reservoir Diagram 
Capacity Related Storage Engineering Calculations 
Booster Pump Station Analysis 
Well Protective Covenants 
Water Rights Self-Assessment and Water Rights  
Wellhead Protection Plan  
Asset Management Plan 
EPANet Analysis  
Fire District Response  
Meter Records 
Large Print Appendices  

System  Map 
Service Area Map 



COMP. WATER PLAN          1-1 
PART B, Prairie Ridge 

Chapter 1 DESCRIPTION OF WATER SYSTEM 
 
1A. History of Water System 
 

This water system was created in 1980 by a land developer to serve multiple domestic 
supply and single family residences lots.  The water system was owned and operated by 
the land developer for about 30 years, when Thurston Public Utility District assumed 
ownership and operation of the system. The water system was developed in several 
phases as the system expanded to serve additional connections.   The first phase was 
served with Well 1.  The second phase added a small steel reservoir, Reservoir 1, and 
booster pumps at the wellsite.  The third phase added an additional reinforced concrete 
reservoir, Reservoir 2 at the well site to augment the storage capacity of Reservoir 1.  In 
1996, a second well was drilled.  In 2000, a third reservoir was constructed along with the 
additional booster pumps.  The system currently operates with the two concrete storage 
reservoirs, Reservoirs 2 and 3 and the two wells constructed by the land developer.  
Reservoir 1 has been physically disconnected from the system.  The system is currently 
serves 100 single family residential connections and is approved to serve 123 single 
family residential connections.  The zoning is now “Rural Residential-Resource 1 unit 
per 5 acres.  There are parcels in the service area which are owned by the North Thurston 
School District and may be developed as public schools. 
 

1B. Geography 
 
The Prairie Ridge Water System service area is located westerly of a county arterial, 
Marvin Road.  It is bound on the north by the Hawley Hills, a single family residential 
subdivision and on the west by an equestrian area with barns and open fields.  On the 
south the service area is bound by undeveloped parcels and by the Hawk Acres single 
family residential subdivision. 
 
The majority of the service area has been developed in 1 acre lots (prior to the current 
zoning requirements).  There are some 5 acre or larger parcels in the service area.  The 
developed lots within the service area occupied by relatively large, rather upscale single 
family homes.  Many of the developed lots are nicely landscaped with large lawns and 
flower gardens, vegetable gardens.   
 
Average annual rainfall in the service area is 49 inches.  The highest area in the service 
area is at approximate elevation 290 feet above MSL just north of the intersection of 44th 
Avenue NE and Prairie Ridge Drive.  The lowest elevation is the service area is at the 
southerly end of Legacy Drive 242 feet above MSL.  Ground surface slopes in the service 
areas gently rolling.   
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1C. Adjacent/Neighboring Purveyors 
 

1.  Lacey Water Department serves areas lying east of Marvin Road NE. 
a. ID # 43500 Y 
b. Group A Community, 29,599 connections, unspecified approved 
c. Contact:  Peter Brooks, Water Manager 

City of Lacey 
420 College St SE 
Lacey, WA 98503-1238 
Phone: (360) 438-2675 

 
2. Forest Park Water System serves areas lying westerly of Prairie Ridge. 

a. ID # 07167 Q 
b. Group A Community, 48 connections, 49 approved 
c. Contact:   

Washington Water Service 
6800 Meridian Rd SE 
Olympia, WA 98513 
Phone: (360) 491-3760 

 
3. Hawk Acres serves areas lying southerly of the Prairie Ridge. 

a. ID # 31845 T 
b. Group A Community, 131 connections, 136 approved 
c. Contact:  Kimberly S. Gubbe, Director of Planning and Compliance 

Thurston Public Utility District No. 1 
1230 Ruddell Rd SE 
Olympia, WA 98503 
Phone: (360) 357-8783 
 

4. Hawley Hills Water System serves areas lying northerly of the Prairie Ridge. 
a. ID # AB037F 
b. Group A Community, 50 connections, 52 approved 
c. Contact:  Kimberly S. Gubbe, Director of Planning and Compliance 

Thurston Public Utility District No. 1 
1230 Ruddell Rd SE 
Olympia, WA 98503 
Phone: (360) 357-8783 

 
5. Mayse Water System serves areas southerly of Prairie Ridge and west of Hawk 

Acres. 
a.  ID # 02534 L 
b. Group B, Single Family Residential 6 connections, 6 approved. 

c. Contact: Andrew J. Noble, H2O Management Services 
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PO Box 2026 
Shelton, WA, WA 9584-50346 
Phone: (360) 463-6189 

 
1D. Inventory of Existing Water System Facilities 
 
• Facilities Inventory and Description 

 
General 
The wells pumps to the storage reservoirs and are controlled by float switches.  The wells 
operate in lead and lag configuration with alternation.  There are 2 storage reservoirs all 
operating at the same hydraulic grade line and with the same base elevation.  A booster 
pump station pumps from the reservoirs to the distribution system.  The booster pump 
station is equipped with 3 booster pumps with variable speed drives set to maintain 60 psi 
at the booster pump station.  The distribution system consists of looped 4 inch and 6 inch 
PVC lines and with 1 – 6 inch dead end line, 1 – 4 inch dead end line, 1 – 2.5 inch dead 
end line and 1 – 2 inch dead end line.  All water services are metered.   
 
Wells 

1. Well 1 (S01) - Well Tag # AKY 156,  55 gpm (1 Well Pump), metered, 174 ft to 
open interval,  NW/4 of NE/4 Section 34, Township 19 North, Range 1 W 

2. Well 2 (S02) - Well Tag # AAE 334,  82 gpm (1 - Well Pump), metered, 170 ft to 
open interval,  NW/4 of NE/4 Section 34, Township 19 North, Range 1 W 

3. Well Field (S03), S01 + S02 
 
Reservoirs 

1. Reservoir 2, reinforced concrete, 20 foot diameter x 10 foot wall height, nominal 
volume 22,230 gallons – well pump off elevation to bottom of reservoir.  See 
Chapter 3 for the volume of the reservoir available for equalizing and standby 
storage.  

2. Reservoir 3, reinforced concrete, 30 foot diameter x 10 foot wall height, nominal 
volume 49,7012 gallons – well pump off elevation to bottom of reservoir.  See 
Chapter 3 for the volume of the reservoir available for equalizing and standby 
storage.   

 
Booster Pump Station 

1. 1 – 3 hp Flint and Walling C 22233 booster pump 
2. 2 – 5 hp Flint and Walling C 22253 booster pump 
3. 1 – 79 gallon bladder tank 
4. Equipped for operation by a portable generator. 

 
 
Distribution System 

1. 5,100 LF 6 inch PVC watermain, 3,130 LF in 1 dead-end line 
2. 3,700 LF 4 inch PVC watermain, 750 LF in 1 dead-end line 
3. 600 LF 2 ½ inch PVC dead-end watermain 

Kim Gubbe
Looped?  All I see described is deal end lines
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4. 330 LF 2 inch PVC dead-end water main. 
5. 100 service meters. 

 
• Map of Facilities - A map of the existing facilities is included in the appendix titled “Water 

System Map”. 
 
 
 
 
1E. Related Plans 
 
• Thurston County zoning allows development of single family residences within the service 

area.   
 
 
1F. Retail Service Area and Characteristics 
 
• Characteristics –  

o Location - The retail service area lies within the north ½ of Section 34, Township 19 
North, Range 1 West and within the North ½ of the South ½ of Section 34. The service 
area lies west of Marvin Rd NE and north of Stillwell Rd NE.   

o Roads - All public roads, within service area, are owned and maintained by Thurston 
County.   

o Sewer Service - There are no public or private community sewer systems within the 
service area.  Sewer service is provided by private on-site disposal systems. 

o Topography/Climate – Elevations in the service area range between 246 feet above MSL 
near the southwest corner of the service area and 292 feet above MSL near the northwest 
corner of the service area.  The ground surface is undulating with slopes that range up to 
10%.  The climate for this area produces wet mild winters and dry summers.  Annual 
rainfall amounts to approximately 48 to 52 inches with the majority of the rain occurring 
between October and March, outside of the growing season.  Dry summer months can 
often average less than 1” of rainfall.  Average annual air temperatures are about 50 
degrees with the average frost-free period typically lasting from 165 to 200 days. 

o Development – The retail service area consists of single family residences and a limited 
number of undeveloped parcels.  There is no multi-family or duplex dwelling within the 
service area, nor are there any commercial or institutional uses within the retail service 
area.  When the undeveloped parcels are developed, they will be most likely be 
developed as single family residences, with the potential exception of the parcel owned 
the North Thurston School District which lie south of the well site  

 
• Service Area Map - The retail service area for the Prairie Ridge Water System is shown on 

the service area map in the appendices.   
 
1G. Service Area, Retail Service Area and Characteristics 
 
• Characteristics –  

Kim Gubbe
I don’t see Duty to Serve addressed here.

Joe Rehberger
See Cedar Ridge WSP Update as example.

Joe Rehberger
We inconsistently describe this as one parcel and two parcels throughout?  Which one is it?  Make consistet.  
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o Location - The Service Area is depicted on the Service Area map and includes the the 
existing Retail Service Area.  The Retail Service Area  lies within the South ½ of the 
north ½ of Section 34, Township 19 North, Range 1 West and within the North ½ of the 
South ½ of Section 34. The Service Area lies west of Marvin Rd NE and north of 
Stillwell Rd NE as depicted on the Service Area map.   

o Roads - All public roads, within the Service Area, are owned and maintained by Thurston 
County.   

o Sewer Service - There are no public or private community sewer systems within the 
Service Area or the Retail Service Area.   

o Topography/Climate – Elevations in the Service Area and the Retail Service Area range 
between 246 feet above MSL near the southwest corner of the Retail Service Area and 
300 feet above MSL near the northeast corner of the Retail Service Area.  The ground 
surface is undulating with slopes that range up to 10%.  The climate for this area 
produces wet mild winters and dry summers.  Annual rainfall amounts to approximately 
48 to 52 inches with the majority of the rain occurring between October and March, 
outside of the growing season.  Dry summer months can often average less than 1” of 
rainfall.  Average annual air temperatures are about 50 degrees with the average frost-free 
period typically lasting from 165 to 200 days. 

o Development – The Service Area is currently zoned Rural Residential/Resource 1 
dwelling unit per 5 acres.  Except for a large parcel owned by North Thurston Schools, it 
is most likely that when the undeveloped parcels are developed, the development will be 
single family residences.  The largest single parcel in the Service Area (72 acres) is 
owned by North Thurston Public Schools.  North Thurston Schools may construct a 
middle school and high school at the school district parcel.  .   

 
• Service Area Map - The Service area and the Retail Service Area for the Prairie Ridge Water 

System are shown on the Service Area Map.   
 
1H. Service Area Agreements 
 
There are no formal service area agreements for the Prairie Ridge Water System.  The Prairie 
Ridge Water System will not provide service outside its service area, unless on a temporary basis 
and in agreement with the primary purveyor for that service area.  The service area map shows 
the service areas of all the water systems that adjoin the Prairie Ridge Water Service area. 
 
1I.  Duty to Serve 
 

A. The Prairie Ridge #605 Water System has sufficient physical capacity to serve water 
in a safe and reasonable manner. 

B. Service requests for single family residential connections are consistent with adopted 
plans and development regulations. 

C. The Prairie Ridge #605 Water System has sufficient water rights to provide service as 
noted in Chapter 2 of this water system plan. 

D. The Prairie Ridge #605 Water System can provide service in the Retail Service Area 
upon receiving a service application for single family residential service and payment 
of fees.  Where extensions of the distribution system are required to provide service, 

Joe Rehberger
Does this need further definition, possibly by reference to a figure or map.
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the extensions of the distribution system will be designed and constructed by the 
project proponent.  The Prairie Ridge #605 Water System can provide water service 
in the Service Area immediately upon approval, completion and acceptance of 
construction of distribution system extensions as noted in Chapter 3 of this water 
system plan and upon receipt of service applications and payment of fees. 
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Chapter 2 BASIC PLANNING DATA AND WATER DEMAND FORECASTING 
 
Analysis of the most recent 3 years of source and service meter data for this water system 
indicate that the average demand day (ADD) is 261 gallons/day/equivalent residential unit, 
(ADD = 261 gpd/ERU) and estimates that maximum day demand (MDD) is 1,167 gpd/ERU. 
 
2A. Current Population, Number of Services and Water Use 
 
Residential Population- The residential population of the area serviced by the Prairie Ridge 
Water System is estimated at the rate of 2.5 capita per single family residence.  For the 100 
Single Family Residential connections the population served is estimated at 250 capita. 
 
Un-accounted for water (DSL)- Checking the service meter data against the source meter 
data indicates that the current amount o f  un-accounted for water (distribution system loss, 
DSL) for this water system is currently 7% or 1.31 gpm or 7.2 ERU on Average Day 
Demand basis.   
 
Total Service Connections – The total number of active service connections is 100. 
 
 Single Family Residential Connections  -         100 
 Multi-Family Residential Connections  -  0 
 Non-Residential, Other 

RV sites, motels, duplexes, institutional,  
commercial, business, etc.   -  0 

Total Service Connections                 100 
  
2B.  Projected Land Use, Future Population, and Water Demand Forecasting 
 

Projected Land Use- Projected land use for this area is single family residences and a single 
parcel for public high school and a public middle school. There are several lots in the 
service area that are undeveloped or are capable of being further developed.  Current zoning 
requires that new single family residential lots have minimum area of 5 acres.  At full buildout 
in accordance with zoning requirements the system could serve 15 single family residential 
connections, a high school and a middle school in addition to the existing 100 single family 
residential connections.  Demands for the middle school and the high school are based on 
information provided by the North Thurston School District.  At this time the school district 
plans for development of the school district parcel are indeterminate.  It is likely that when the 
parcel is developed, the development will be for facilities which would use less water than the 
existing large high schools and large middle schools.  In addition the North Thurston School 
District timeline for development of the school district parcel is indeterminate.    The school 
district parcel is currently undeveloped.  Estimates of domestic and irrigation demands for 
high school and middle school are noted on the Demand Summary on page 2-3.   
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Chapter 2 BASIC PLANNING DATA AND WATER DEMAND FORECASTING 
 
Analysis of the most recent 56 months of source and service meter data for this water system 
indicate that the average demand day (ADD) is 281 gallons/day/equivalent residential unit, 
(ADD = 281 gpd/ERU) and  the  maximum day demand  (MDD) is 1,129 gpd/ERU, and 
that distribution system leakage is 1,119 gallons/day, 4 ERU on ADD  
(1,119/281 = 4) basis and 1 ERU on MDD (1,119/1,129 = 1) basis. 
 
2A. Current Population, Number of Services and Water Use 
 
Residential Population- The residential population of the area serviced by the Prairie Ridge 
Water System is estimated at the rate of 2.5 capita per single family residence.  For the 100 
Single Family Residential connections the population served is estimated at 250 capita. 
 
Total Service Connections – The total number of active service connections is 100. 
 
 Single Family Residential Connections  -         100 
 Multi-Family Residential Connections  -  0 
 Non-Residential, Other 

RV sites, motels, duplexes, institutional,  
commercial, business, etc.   -  0 

Total Service Connections                 100 
 

 2B.  Projected Land Use, Future Population, and Water Demand 
Forecasting 
 

Projected Land Use- Projected land use for this area is single family residences and a single 
parcel for public high school and a public middle school. There are several lots in the 
service area that are undeveloped or are capable of being further developed.  Current zoning 
requires that new single-family residential lots have minimum area of 5 acres.  At full buildout 
in accordance with zoning requirements the system could serve 117 single family residential 
connections, a high school and a middle school.  Demands for the middle school and the high 
school are based on information provided by the North Thurston School District and by 
Thurston PUD.  The school district parcel is currently undeveloped.  Planning estimates of 
domestic and irrigation demands for high school and middle school are noted on the Schools 
Demand Summary on page 2-4.   
 
At this time the school district plans for development of the school district parcel are 
indeterminate.  If the 69.17 acre school district parcel were to be developed as single family 
residences, rather than schools, up to 13 single family residential lots could be developed based 
on zoning for adjacent portions of the Service Area (residential lots have minimum area of 5 
acres).  
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The Prairie Ridge Water System service area is shown on the service area map in the 
appendices. 
 
There are 100 single family residential connections within the Service Area.  The service 
area, exclusive of the school district parcel, at full buildout would serve a total of 117 single 
family residential connections.   
 
It is projected that the number of new connections in the future service area will increase 
according to the Washington State Office of Fiscal Management Thurston County 
Population Growth Projections (medium series).  Based on the existing 100 single family 
residential connections and the medium series population projections, it is projected that the 
water system will serve 117 single family residential connections in 2032 and will achieve 
full build-out for single family residential connections. If the school district parcel were to 
be developed as single family residential lots, the total number of single-family residential 
connections in 2040 (at the end of the 20 year planning period) would be 130.  
   
Schools are not shown on the Demand Summary because the designs of the new schools are 
not yet prepared. Thurston PUD will require the North Thurston School District to prepare 
and obtain a Project Report and submit it to the Department of Health Southwest Regional 
Drinking Water Office for review and approval of a water system which will include a new 
well, well 3 (S04), a new storage reservoir, and a new booster pump station to serve the 
domestic, fire suppression and irrigation demands of the two schools. 
 
A demand summary is provided on the following page for single-family residential connections. 

Demand Summary - 
Schools   
  Ac-Ft/Yr 
High School Domestic  6.0 
High School Irrigation  15.9 
Middle School Domestic  4.1 
Middle School Irrigation  13.9 
 Total  39.9 
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Demand Summary, Single Family Residential 
Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 
ADD, gpd/ERU 281 281 281 281 281 281 281 281 281 281 281 281 281 281 281 281 281 281 281 281 281 
MDD. Gpd/ERU 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 
Single Family 100 101.6 103.2 104.6 106.1 107.5 108.8 110.2 111.5 112.8 114.0 115.5 116.7 118.0 118.2 120.4 121.6 122.7 123.8 124.9 125.9 
NADD 100 101.6 103.2 104.6 106.1 107.5 108.8 110.2 111.5 112.8 114.0 115.5 116.7 118.0 118.2 120.4 121.6 122.7 123.8 124.9 125.9 
MMDD 100 101.6 103.2 104.6 106.1 107.5 108.8 110.2 111.5 112.8 114.0 115.5 116.7 118.0 118.2 120.4 121.6 122.7 123.8 124.9 125.9 
DSL NADD 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
DSL NMDD 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Total NADD 104.0 105.6 107.2 108.6 110.1 111.5 112.8 114.2 115.5 116.8 118.0 119.5 120.7 122.0 122.2 124.4 125.6 126.7 127.8 128.9 129.9 
Total NMDD 101.0 102.6 104.2 105.6 107.1 108.5 109.8 111.2 112.5 113.8 115.0 116.5 117.7 119.0 119.2 121.4 122.6 123.7 124.8 125.9 126.9 
Ac-Ft/Yr 32.7 33.2 33.7 34.2 34.7 35.1 35.5 35.9 36.4 36.8 37.1 37.6 38.0 38.4 38.5 39.2 39.5 39.9 40.2 40.6 40.9 
PHD, gpm 235 238 240 242 245 247 249 252 254 256 259 259 259 260 260 261 261 261 262 262 262 
  
Demand Summary with Water Use Efficiency Goal per Thurston PUD Part A Water System Plan 
Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 
ADD, gpd/ERU 281 270 260 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 
MDD. Gpd/ERU 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 1119 
Single Family 100 101.5 103.0 104.5 106.0 107.5 109.0 110.5 112.0 113.5 115.0 115.3 115.5 115.8 116.0 116.3 116.5 116.8 117 117 117 
NADD 100 101.5 103.0 104.5 106.0 107.5 109.0 110.5 112.0 113.5 115.0 115.3 115.5 115.8 116.0 116.3 116.5 116.8 117.0 117.0 117.0 
MMDD 100 101.5 103.0 104.5 106.0 107.5 109.0 110.5 112.0 113.5 115.0 115.3 115.5 115.8 116.0 116.3 116.5 116.8 117.0 117.0 117.0 
DSL NADD 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
DSL NMDD 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Total NADD 104.0 105.5 107.0 108.5 110.0 111.5 113.0 114.5 116.0 117.5 119.0 119.3 119.5 119.8 120.0 120.3 120.5 120.8 121.0 121.0 121.0 
Total NMDD 101.0 102.5 104.0 105.5 107.0 108.5 110.0 111.5 113.0 114.5 116.0 116.3 116.5 116.8 117.0 117.3 117.5 117.8 118.0 118.0 118.0 
Ac-Ft/Yr 32.7 33.2 33.7 34.2 34.6 35.1 35.6 36.0 36.5 37.0 37.5 37.5 37.6 37.7 37.8 37.9 37.9 38.0 38.1 38.1 38.1 
PHD, gpm 235 238 240 242 245 247 249 252 254 256 259 259 259 260 260 261 261 261 262 262 262 
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Chapter 3 SYSTEM ANALYSIS 
 

3A. Water System Design Standards 
 

Design standards for the improvements will be in accordance with the standards in 
the listed the "Water System Design Manual" (WDOH December 2019).  As noted in 
Chapter 2, MDD is 1119 gallons/day per ERU and ADD is 281 gallons/day per 
ERU.  Current Peak Hourly Demand is calculated at 235 gpm according to Equation 
5-3 of the Water System Design Manual.  Equalizing and Standby Storage 
requirements are in accordance Chapter 9 of the Water System Design Manual.  For 
domestic flows at Peak Hourly Demand, the minimum system pressure throughout 
the distribution system will be 30 psi or greater.   Current Distribution System Leakage 
is 1,119 gallons per day or 4.0 ERU on an ADD basis or 1.0 ERU on a MDD basis 
 
Fire Flow and Fire Flow Duration requirements are accordance South Bay Fire 
District 8 requirements for single-family residential areas.  Fire Flow is not required 
for the single family residential areas.  In the event of a structure fire in the single 
family residential areas, South Bay Fire Department will respond with pumper trucks 
and water tenders. 
 
The parcel owned by North Thurston School District is part of the response area for 
City of Lacey Fire District 3.  The property is currently undeveloped.  Fire flow and 
fire flow duration requirements will be in accordance with the requirements the City 
of Lacey Fire District 3 based on proposed construction on the parcel.  The proponent 
of the construction, North Thurston School District, will be responsible for 
constructing the necessary water system infrastructure to provide water service for 
domestic demands, irrigation demands, and for fire flow demand and duration.  A fire 
district response area map is included in the Fire District Response Appendix. 

 
3B.  Water Quality Analysis 

 
The source water does not require any treatment to meet Department of Health 
standards for Group A water systems.  

 
3C. System Description and Analysis 

 
DESCRIPTION 
 
The water system currently consists of a two wells located on a single parcel of land 
which also is the location for two ground level concrete storage reservoir and a 
booster pump station.  The wells are automatically controlled by float switches in the 
storage reservoirs. The storage reservoirs are connected and operate at the same water 
level.  Water is withdrawn from the storage reservoirs to the booster pump station 
and pumped to the distribution system.  The distribution system consists of looped 
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and non-looped water mains and operates as a single pressure zone.  The system 
currently serves existing 100 single family residential connections.  At full 
build-out for the single family residential areas, the system would serve 117 
single family residential connections. The distribution system is adequately 
sized to serve the service area, except the school district parcel.  When, and if, 
the school district parcel is developed, a new well (SO3), new storage reservoir, 
new booster pump station, and new distribution system, will need to be 
designed, obtain approval, and be constructed.  The new facilities will operate 
as a new, closed, pressure zone to serve the domestic, fire, and irrigation 
demands of a new North Thurston School District Schools.  The timeline for 
construction (and design) of these improvements is indeterminate.   
 
1. Wells 

a. Well 1, S01, is equipped with a 5 hp submersible pump and a 1.5 hp 
submersible well pump.  The well delivers 55 gpm to the storage reservoirs. 

 b. Well 2, S02, is equipped with a 5 hp pump and delivers 82 gpm to the 
storage reservoirs.   

2. Reservoirs 
The two ground level stand pipe type reservoirs provide a total of 64,915 gallons of 
live storage (VL = 64,915 gallons) available for equalizing and standby storage.  
Live storage is the storage provided between the bottom of operational storage and 
the top of dead storage in the bottom of the reservoirs. 

a. Reservoir 2 is 20 feet in diameter with a 10 ft wall height and provides 8.5 
feet of live storage for 19,975 gallons, between the well pump off water 
elevation and the bottom of the reservoir the nominal volume of the 
reservoir is 22,230 gallons. 

b. Reservoir 3 is 30 feet in diameter with a 10 ft wall height and provides 8.5 
feet of live storage for 44,940 gallons, between the well pump off water 
level elevation and the bottom of the reservoir, the nominal volume of the 
reservoir is 49,701 gallons. 

 
3. Booster Pump Station 

The booster pump station is provided with 2 – 5 hp booster pumps and 1- 3 hp 
booster pump.  The 3 booster pumps operate in parallel, withdrawing water from a 
single intake manifold pipe and discharging water to a single discharge manifold.  
The booster pump station adequately serves the existing 100 single family 
residential connections.  No low pressure complaints have been received during the 
irrigation season.  All three booster pumps are controlled using individual variable 
speed drives set to maintain constant discharge pressure, 60 psi, at the booster pump 
discharge line in near proximity to the point where the discharge line exits the 
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booster pump station building.  Calculated peak hour demand for the existing 100 
ERU is 235 gpm with MDD = 1,119 gpd/ERU per Water System Design Manual 
Eq. 5.1.  At full buildout for the service area, except the school district parcel, the 
system will serve 118 ERU.  (117 ERU for single family residences and 1 ERU for 
DSL) for a peak hour demand of 261 gpm.  Operating in parallel, the booster pumps 
can maintain 50 psi booster pump station discharge pressure while pumping at 261 
gpm.  Taking into account booster pump station piping friction losses, the 3 Hp 
booster pump will pump at 55 gpm  at 124.5 ft TDH and each of the two 5 Hp 
booster pumps will pump at 105 gpm at 126 ft TDH and will meet the 262 gpm 
PHD at full buildout while maintaining pressure throughout the distribution system 
in excess of 30 psi including pressure losses at service meters.  The calculated TDH 
for the booster pumps includes individual inlet and discharge piping friction losses, 
friction loss for the discharge line to the point where it exits the building, as well as 
the booster pump discharge pressure on the discharge pipe were it exits the building 
and  the inlet head at elevation 290 ft reservoir water level (lower elevation than the 
bottom of equalizing storage.  A spread sheet for the booster pump sizing in 
included at the end of this chapter.    
 
If the School District Parcel were to develop as single family residential 
connections with zoning density at 5 acres per single family residence, 13 lots could 
be created in addition to the 117 single family residences noted above for a total of 
130 single family residential connections.  If this were to occur the booster pump 
station would not be able meet the peak hour demand, 280 gpm 
  

 
The distribution system is shown on the plan titled "Service Area Map" and in the 
hydraulic model in the appendix “EPANet Analysis”. 
 
The distribution system is analyzed using EPAnet 2.0 software.  The hydraulic model 
demonstrates that the existing system is capable of maintaining water pressure in excess 
of 40 psi (including service meter headloss) throughout the distribution system, not 
including the school district parcel, during 20 year peak hour demand, 262 gpm.   A 
dummy reservoir is used in the hydraulic model to represent operation of the booster 
pump station.  The EPAnet model is included in the Appendix titled, “EPANet 
Analysis”. 
 
The system is currently served by two water rights, G2-25621  and G2-29250.  These 
water rights allow for a total pumping rate of 175 gpm and an annual withdrawal of 80 
acre-feet.  An analysis of the water rights is provided in with the water rights self-
assessment form in the “Water Rights and Self-Assessment” Appendix.  When (and 
if) the school district parcel is developed with public schools, water right G2-27015 
allows for the construction of a third well to accommodate an additional pumping rate 
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of 125 gpm.  G2-27015 does not provide for additional annual withdrawal.  The 
system will be limited to an annual withdrawal of 80 acre-feet and will need to 
transfer water rights annual withdrawal from adjacent water system owned and 
operated by Thurston PUD to accommodate construction of a high school and middle 
school on the school district parcel.    
 

3D. Limiting Factors 
  

For the retail service area, exclusive of the school district parcel: 
 

1. Source Capacity Pumping Rate, Maximum Day Demand. Wells 1 and 2, 
 

N = [(82 gpm + 55 gpm) x 1,080 min./day]/1,119 gpd/ERU = 132.2 ERU  
 

2. Total-Capacity Related Storage  
 

Please see the worksheet in the appendix titled, “Capacity Related Storage 
Engineering Calculations”.  The worksheets demonstrate that the existing 
reservoirs with 64,915 gallons available for Equalizing Storage and Standby 
Storage can accommodate 164 ERU with well 1 pumping rate = 55 gpm, Well 2 
pumping rate = 82 gpm, ADD = 281 gpd/ERU, and MDD = 1,119 gpd/ERU. 
 
N = 164 ERU 
 

3. Booster Pump System 
 

Please see the worksheets in the appendix titled, “Booster Pump Station 
Analysis”.  The worksheets demonstrate that the existing booster pumps are 
adequate to serve 117 ERU on a maximum day basis, Peak Hour Demand = 262 
gpm.  Except that the existing three booster pumps cannot supply 262 gpm with 
one of the largest pumps out of service.   
 

4. Distribution System 
 
The existing distribution system is not limiting.  The hydraulic model included in 
the appendix titled, “EPAnet” demonstrates that the distribution system can 
accommodate a Peak Hour Demand of at least 127 ERU without distribution 
system pressure lower than 46 psi or pipe velocities in excess of 7.3 ft per second.  
Please note that the maximum velocity would occur in the 4 inch piping inside the 
booster pump station.  Underground water line velocity at peak hour demand 
would be substantially lower than 7.3 ft/second.  
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    Limiting Factors, Components 
 

    
 
 The system is limited by the capacity of the Booster Pump System. 

 
5. Water Rights Pumping Rate, Qi, G2-25621 and G2-29250 

 
G2-25621 and G2-29250 provide for a total Qi = 175 gpm.  On a maximum day 
demand basis, 
 
N = (175 gpm x 1440 min/day)/1,167 gpd/ERU = 215.9 ERU. 
 
6.  Water Rights Annual, QA, G2-25621 and G2-29250 
 
G2-25621 and G2-29250 provide for a total QA = 80 Ac-Ft.  As noted in the 
Demand Summary in Chapter 2, the water rights can serve up to 272.5 ERU on an 
annual average basis and is not limiting for service area excluding the school 
district parcel.  At full buildout of the service area, except the school district 
parcel, the water system will exert an annual demand of 40.9 acre-feet/year, 
leaving 80.0 acre-feet/year – 40.9 acre-feet/year =39.1 acre-feet per year available 
for the school district parcel.  Since development of schools on the school district 
parcel will result in an annual demand of 39.1 acre-feet/year as noted in Chapter 
2, the water rights are adequate. 
 
If the school district parcel were to develop as 13 single family residences (rather 
than as schools) the system would serve 130 single family residences with 4 ERU 
of DSL on an ADD basis, the total demand would be 134 ERU or 42.2 AcFt/Year.  
The existing water rights annual Qa 80 Ac-Ft/Yr would be adequate.   

 
 3E. RECOMMENDATIONS 
 

1. With the exception of the booster pump station, the existing water system is 
adequate to serve the full build-out of the existing service area, exclusive of the 
school district parcel, 117 single family residential connections. The booster 
pump station should be modified to remove the 3 hp booster pump and replace it 
with 2 – 5 hp booster pumps with head/discharge curves matching the 
head/discharge curve of the existing 5 hp booster pumps. 

 

Water System Component N, ERU
Source Capacity, MDD 126.8
Total Capaciity Related Storage 131.7
Booster Pump System, PHD 116
Distirbution System, PHD 127
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2. When a development schedule for the school district parcel is determined and 
prior to construction of the new school buildings:  

 
a. A new well, well 3, should be constructed and tested to serve the school 

district parcel.  The pumping rate for well 3 will need to be limited to the 
pumping rate allowed for water right G2-27015. 

  
b. Once the building are sized and designed and the domestic demand and fire 

flow demand and fire flow duration and irrigation demands are known, water 
system infrastructure improvements need to be designed and obtain regulatory 
agency approval prior to construction.   

 
3. Average Day Demand (ADD) has reduced considerably since the previous 

version of this water system plan was prepared.  Previously ADD was 484 
gpd/ERU.  Currently ADD is 261 gpd/ERU.  It is recommended that the features 
of the Water Use Efficiency Program in the Thurston PUD Part A Water System 
Plan be employed to reduce ADD for this water system to the goal noted in the 
Thurston PUD Part A Water System Plan, 250 gpd/ERU.       
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 Check existing booster pump size                 
Doug Eklund                    
17133                    
                    
for pipes  headloss = 10.46 L q^1.85 /( C^1.85 D^4.87)                 
(Hazen Williams)                   
                        
 3 hp Pump Size at 55 gpm               
                    
                    
                         
 Reservoir Water Level  290 Ft  5 hp Booster Pump      5 hp Booster Pump     
            5 hp booster pump at  105 gpm   5 hp booster pump at 105 gpm 
3 hp Booster Pump at 55 gpm                   
 BPS  Reservoir     BPS  Reservoir     BPS  Reservoir   

               Floor, ft elev  H20 level, ft  feet                 Floor  
H20 level, 
ft  feet                 Floor  

H20 level, 
ft  feet 

Static Head 286  290  -4.0  Static Head 286  290  -4.0  Static Head 286  290  -4.0 
                    
                    

Pipe    q (gpm) 
  d 
(in)   L (ft)     C   Pipe    q (gpm)   d (in)   L (ft)     C   Pipe    q (gpm)   d (in)   L (ft)     C  

3 inch inlet 55 3 24.7 120 0.3  3" inch inlet 105 3 24.7 120 1.0  3 inch inlet 105 3 24.7 120 1.0 
                    
3" Gate V 55 3 1.44 120 0.0  3" Gate V 105 3 1.44 120 0.1  3" Gate V 105 3 1.44 120 0.1 
                      
2.5" Check 55 2.5 17.1 120 0.3  2.5" Check 105 2.5 17.1 120 0.5  2.5" Check 105 2.5 17.1 120 0.5 
                    
2.5" 
discharge 55 2.5 12.2  120  0.3  2.5" discharge 105 2.5 10.0  120  0.9  

2.5" PVC 
Pipe 105 2.5 10.0  120  0.9 

                    

4" pipe 55 4 10.0  130  0.0  4" pipe 105.00 4 40.0  130  0.3  
2.5" 
discharge 105 4 40.0  130  0.3 

                    
                             

   Subtotal  -3.0     Subtotal  -1.2     Subtotal  -1.2 
                    
4" PVC 265.0 4 32 120 1.7  4" PVC 265.0 4 32 120 1.7  4" PVC 265.0 4 32 120 1.7 
                    
Disch Setting 50 psi   115.5  Disch Setting 50 psi   115.5  Disch Setting 50 psi   115.5 
                    
Discharge H + Hf individual pump   114.2  Discharge H + Hf individual pump   116.0  Discharge H + Hf individual pump   116.0 
                    
                    
                    
                    
F&W C22233 is rated at  55 gpm at  124.5  F&W C22253 is rated at  105 gpm at  126.0  F&W C22253 is rated at  105 gpm at  126.0 
     Ft TDH       Ft TDH       Ft TDH 
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 Chapter 4 WATER USE EFFICIENCY AND WATER RIGHTS 
 
A. Water Use Efficiency 

 
The Prairie Ridge #605 Water System is fully metered and the total water produced for 2018 
was 10,242,910 gallons.  The system had 5% leak loss, equivalent to less than 1 gallon per 
minute loss.  In 2018 the average household used 265 gallons per day, which exceeds the 
PUD’s currently adopted conservation goal by 15 gallons per day.  

 
B. Water Rights 

 
The water system operates under three active water rights G-25621C, G2-27015, and G2-
29250 and, and two wells, Well 1 (S01) and Well 2 (S02).  G2-29250 is intended to allow 
additional instantaneous withdrawal and is pending construction of a third well to facilitate the 
instantaneous withdrawal.  Table 4-1 summarizes water rights as recorded with the 
Washington State Department of Ecology. Water Rights Self-Assessment Forms and copies of 
the water rights are included in the Water Rights Appendix. 

 
Table 4-1 

Summary of Water Rights 
 

Water Right 
Number 

Point(s) of 
Withdrawal 

Instantaneous Withdrawal 
(gpm) 

Annual Rate 
(AF/Y) 

Priority 
Date 

Status 

G2-25621 Well #1 50 80 6/23/1980 Active 

G2-27015 Well #1, Well #2 125 (Additive), 50 (Non-Additive) 50 11/17/1986 Active 

G2-29250 Well #3 125 (Additive), 80 (Non-Additive) 80 7/27/1995 Active 
 
C. Metering Program 

 
All service connections are metered. All new service connections will be equipped with 
service meters prior to providing water service. 

 
D. Water Use Efficiency Program 

 
Thurston PUD has chosen to implement at least three (3) water efficiency measures for the 
Prairie Ridge #605 Water System, which include: 
 

1. Conservation rates for residential accounts. 
2. Water bill showing consumption history for residential accounts. 
3. Customer leak detection program. 

 
The above three components have been implemented. Costs are included in the District's 
normal operating budget.  
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Chapter 5 SYSTEM MONITORING REQUIREMENTS 

The schedule on the following pages lists the water quality monitoring requirements for 
the water system. Also included is a copy of the Coliform Monitoring Plan and Lead 
and Copper Sampling Plan.
 



Jun
2019

Jul
2019

Aug
2019

Sep
2019

Oct
2019

Nov
2019

Dec
2019

Jan
2020

Feb
2020

Mar
2020

Apr
2020

May
2020

Coliform
Monitoring Population

250 250 250 250 250 250 250 250 250 250 250 250

Number of Routine
Samples Required 1 1 1 1 1 1 1 1 1 1 1 1

Coliform Monitoring Requirements

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

Test Panel/Analyte # Samples 
Required

Compliance Period Frequency Last Sample Date Next Sample Due

Lead and Copper 5 Jan 2019 - Dec 2021 standard - 3 year 07/24/2018 Jul 2021

Asbestos 0 Jan 2011 - Dec 2019 waiver - 9 year

Chemical Monitoring Requirements

Distribution Monitoring

Notes on Distribution System Chemical Monitoring

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

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

System: PRAIRIE RIDGE 605
Contact: Kimberly S Gubbe

PWS ID: 02356 W
Group: A - Comm

Region: SOUTHWEST
County: THURSTON

SMA ID: 147 SMA Name: PUD No 1 of Thurston County

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.

Generated on: 06/04/2019 Page 1 of 3
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Collect ‘source’ chemical monitoring samples from a tap after all treatment (if any), but before entering the distribution system.
Washington State grants monitoring waivers for various test panels /analytes. Please note that we may require some monitoring as a condition of some waivers.
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.
Nitrate, arsenic, iron, and other individual inorganics are included as part of a Complete Inorganic (IOC) analysis when it is collected.

Source Monitoring

-
-

-

Source S03   WF (S01 & S02) Use - Permanent Susceptility - ModerateWell Field

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2019 - Dec 2019 standard - 1 year 09/12/2018 Mar 2019

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 09/15/2016

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 09/07/2017

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 09/09/2010 Sep 2019

Pesticides 0 Jan 2017 - Dec 2019 waiver - 3 year 09/09/2010

Soil Fumigants 0 Jan 2017 - Dec 2019 waiver - 3 year

Gross Alpha 1 Jan 2014 - Dec 2019 standard - 6 year 09/17/2015

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 09/17/2015

Generated on: 06/04/2019 Page 2 of 3
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Other Information

Other Reporting Schedules 

Special Notes

None

Southwest Regional Water Quality Monitoring Contacts

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

For questions regarding DBPs: Regina Grimm, p.e.: (360) 236-3046 or regina.grimm@doh.wa.gov
For questions regarding coliform bacteria and microbial issues: Southwest Office: (360) 236-3030 or SWRO.Coli@doh.wa.gov

Additional Notes

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

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

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

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

Due Date     

Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only): 07/01/2019
Submit CCR certification form to ODW (Community systems only): 10/01/2019
Submit Water Use Efficiency report online to ODW and to customers (Community and other municipal water systems only): 07/01/2019
Send notices of lead and copper sample results to the customers sampled: 30 days after you receive the laboratory results
Submit Certification of customer notification of lead and copper results to ODW: 90 days after you notify customers

Generated on: 06/04/2019 Page 3 of 3
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COLIFORM MONITORING PLAN 
Prairie Ridge #605 
Source – No Treatment 

System Information             Plan Date: 12/2019 

Prairie Ridge #605 Thurston ID # 02356 W 

Name of Plan Preparer 
Kim Gubbe 
Thurston PUD 

Position 
Director of Planning and 
Compliance  

Daytime Phone # 
(360) 357-8783 ext. 125 

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

S01 – Well #1, well in well field, AKY156, permanent use, 8” cased, drilled to 
174’, 55 GPM (WFI),  
S02 – Well #2, well in well field, AAE334, permanent use, 8” cased, drilled to 
170’, 82 GPM (WFI) 
S03 – Well Field (S01 & S02) 156 GPM (WFI) 
 

Storage: List and Describe Reservoir #2: ~20 ft x 10 ft, concrete, above ground  
Reservoir #3: ~30 ft x 10 ft, concrete, above ground  
 

Pressure Zones: Number and name One, water system 
Population by Pressure Zone Population: 250 Connections – Active: 100 Approved: 123 

Number of Routine Samples Required  
Monthly by Regulation: One 

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

Source Address / Location: Between 7045 & 7207 44th Ave NE, TP#: 69330007101 
 

Routine Sample Rotation Schedule 

 
Level 1 and Level 2 Assessment Contact Information 
Name 
Kim Gubbe 

Office Phone: 360-357-8783 ext. 125 
After Hours Phone: 360-688-0827 

Address 
1230 Ruddell Road SE, Lacey WA 98503 
 

Email 
kgubbe@thurstonpud.org 

Name 
Jim Campbell 

Office Phone: 360-357-8783 ext. 120 
After Hours Phone: 360-790-2662 

Address 
1230 Ruddell Road SE, Lacey WA 98503 
 

Email 
jcampbell@thurstonpud.org 
 

   

 Month  Routine Site(s)  Month Routine Site(s) 

 January X-1  July X-1 

 February X-2  August X-2 

 March X-3  September X-3 

 April X-1  October X-1 

 May X-2  November X-2 

 June X-3  December X-3 
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Routine, Repeat, and Triggered Source Sample Locations 

Location/Address for 
Routine Sample Sites 

Location/Address for Repeat  and Triggered Source 
Sample Sites 

X1. 7202 Prairie Ridge Dr  1-1. Sample site #1 

(hose bib after meter)  1-2. 7120 Prairie Ridge Dr 

  1-3. 7210 Prairie Ridge Dr 

  1-4. Pumphouse after storage 

  *GWR – S01  

  *GWR – S02 

X2. 7401 44th Ave NE  2-1. Sample site #2 

(hose bib, front of house)  2-2. 7412 44th Ave NE 

  2-3. 7221 44th Ave NE 

  2-4. Pumphouse after storage 

  *GWR – S01 

  *GWR – S02 

X3. 3908 Legacy Dr NE  3-1. Sample site #3 

(hose bib, front of house)  3-2. 4112 Legacy Dr NE 

  3-3.3908 Legacy Dr NE 

  3-4. Pumphouse after storage 

  *GWR – S01 

  *GWR – S02 

 
*You should mark the lab slip for the source sample “GWR – Ground Water Rule” 
in type of sample and request an analysis for E coli count.  You must sample every 
groundwater source, before treatment, that was in use when the original routine 
sample was collected 
 
Important notes for sample collector: 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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E. coli-Present Sample Response 
 

Distribution System E. coli Response Plan and E. coli Present 
Triggered Source Sample Response Plan 

If we have E. coli in our distribution system, we will immediately: 
1. Call DOH. 
2. See attached plan: What To Do When We Get A Positive Fecal Or E.coli Sample 

 

 
What To Do When We Get A Positive Fecal Or E-Coli Sample. 
1. Call the agency that governs that system immediately of receiving the results. 
 Group A’s Thurston, Lewis, Grays – SW Drinking Water, 360-236-3045 or 360-236-
3030. 
  
2. Work with agency, we could put the customers on boil water now or wait until the next tests 

come back.  I usually put them on boil water now.  Distribute door hangers at this time with a 
copy of the E. coli MCL attached. 

K:\FORMS\Mandatory Language Forms\Acute Coliform MCL 
K:\FORMS\Mandatory Language Forms\Boil Water Advisory Door Hanger 
 

3. Fax form and door hanger to agency after it has been hand delivered to the customers. 
 
4. Take the repeat samples within 24 hours and run a 24 hour test on them. 

Group A’s four samples – follow the Coliform Monitoring Plan.  If more than 1 well was in 
operations then a raw sample from each will need to be taken, plus the four repeats 
(which should include one well). 
 

5. Access the system; try to find where the contamination is coming from.  Are there any bad 
tanks, what does the well head look like, what activity is going on around the well. 

 
6. Call lab in 24 hours from time sample was taken if fax has not been received yet.  Confirm 

that samples were good or bad. 
 
7. If samples are negative take another round of samples, immediately.  Run another 24-hour 

test.  If next round is also negative lift the boil water notice. 
 
8. If one of the samples comes back positive and we haven’t found the problem, then we 

should start continuous temporary chlorination of the system and notify the customers by 
door hanger of the chlorination.  If the system is permanently chlorinated take chlorine 
residual throughout the water system to determine if chlorinated water is at the desired 
residual and if not, try to determine the cause of why there maybe no residual.  Then flush 
the system to get the chlorine throughout with monitoring to make sure that chlorine residual 
is consistent throughout the water system. 

 
9. Once the chlorine is throughout the system then we need to take two rounds of repeat 

samples under normal operating conditions (i.e., normal chlorine residual, if any, or zero 
residual if system is not normally not disinfected) to lift the boil water. 
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B. System Map 
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Cedar Ridge Lead and Copper Monitoring Plan

system ID 
Year house 
was built

Type of Pipe service address
Date of 
Report

COPPER
AL 1.3 

LEAD
AL 0.015

PRAIRIE RIDGE 605 02356 W 2002 unknown 4246 LEGACY DRIVE NE 7/27/2018 0.300 <0.001
PRAIRIE RIDGE 605 02356 W 2005 pvc 3908 LEGACY DRIVE NE 7/27/2018 0.252 0.0017
PRAIRIE RIDGE 605 02356 W 1991 copper 6808 PRAIRIE RIDE DRIVE NE 7/27/2018 0.662 <0.001
PRAIRIE RIDGE 605 02356 W 1987 copper & pvc 6902 PRAIRIE RIDGE DRIVE NE 7/27/2018 0.027 <0.001
PRAIRIE RIDGE 605 02356 W 1994 copper 7015 44TH AVENUE NE 7/27/2018 0.204 <0.001



Chapter 6 WELLHEAD PROTECTION 
 

The wellhead protection discussed in this section addresses the well field (SO3) comprised 
of well 1 (SO1) and well 2 (SO2).  The Wellhead Protection Plan is included in the 
appendices. 

 
6A.  Potential Impact Areas 

 

 
1.   Susceptibility Analysis - See Ground Water Susceptibility Assessment form following 

the Wellhead Protection Plan. 
 

2.   Protective Covenants – See appendix titled, “Protective Covenants” 
 
6B. Contingency Plan 

 
The contingency plan for the Prairie Ridge #605 Water System is noted in Section 1.12 
of Appendix E Thurston PUD Emergency Response Plan included in the currently 
approved Thurston County Public Utility District Water System Plan Part A – Umbrella. 

 

 
 
6C.  Notifications 

 

 
All the property owners within with wellhead protection area have been notified of the 
well head protection boundaries.  These notifications will include all owners/operators of 
potential contaminant sources.  It should be noted that many of the potential 
contamination sources are existing residences or potential residential development in 
currently undeveloped areas within the well head protection area. 
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Chapter 7 IMPROVEMENT PROGRAM  

7A.  Introduction 

This chapter presents the Capital Improvement Plan (CIP) for the ten and twenty-year planning 
periods.  Recommended water system improvements and associated costs, along with scheduling 
information is presented int eh following section according to the Asset Management Plan, 
growth of the system and recommendations identified in earlier chapters of the plan.   

In the future, other projects may arise which are not identified as part of the CIP.  Such projects 
may be deemed necessary for ensuring water quality, preserving emergency water supply or 
addressing unforeseen problems with the water system.  The PUD has collecting a Capital 
Surcharge that should cover all cost of replacements and anything unforeseen projects or the PUD 
will seek funding through Public Works or Department of Health.   

The PUD retains the flexibility to reschedule proposed projects and to expand or reduce the scope 
of proposed projects, as best determined by the PUD when new information becomes available 
for evaluation.  Each capital improvement should also be reevaluated to consider the most recent 
planning efforts, as the proposed completion date for the project approaches.   

7B.  Asset Management Plan 

The PUD uses an Asset Management Plan (see appendix) to guide the replacement of current 
assets.  Each asset is being tracked using last replacement date, estimated life cycle, estimated 
replacement date and estimated replacement costs.  Capital Improvement Fee is being collected 
from all PUD connections to fund the replacement of current assets.  

7C.  10 Year Improvements 

North Thurston School District Parcel – Property will be developed by the School District and a 
project report will be submitted to DOH for approval of all upgrades needed to the Prairie Ridge 
water system to supply the two schools planned for this property. 

S01 Well Pump Replacement – The well pump has been graded in fair condition in 2019 and will 
be replaced upon failure due to the redundancy of the other source.  Costs will be paid for with 
the PUD Capital Improvement Fund, as needed.   

S02 Well Pump Replacement – The well pump has been graded in good condition in 2019 and 
will be replaced upon failure due to the redundancy of the other source.  Costs will be paid for 
with the PUD Capital Improvement Fund, as needed.   

Source Meter Replacement – Scheduled for 2021 and will be paid for with the PUD Capital 
Improvement Fund. 

Pressure Tank Replacement – Pressure tanks have been graded as, in good condition, in 2019 and 
will be replaced upon failure.  Tanks maintenance is completed on an annual basis with visual 
inspections throughout the year and has an estimated life cycle of 10 years.  Costs will be paid for 
with the PUD Capital Improvement Fund, as needed. 

Service Meter Replacement – Scheduled for replacement in early 2020.  Meters have already 
been purchased with Capital Improvements Fund and installation will be completed by the end of 
January 2020. 
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Pumphouse Replacement – The building is scheduled for replacement in 2030.  The PUD 
performs annual maintenance on this building, and it has been graded in good condition in 2019.  
Replacement of the roof is completed, as needed, to extend the life of the building.   

PUD staff will perform all replacement work. 

7D.  20 Year Improvements 

S01 and S02 Well Pump Replacements – Well pumps have an estimated life cycle of 13 years.  
Well pump is scheduled for replacement 13 years after replacement.  Capital Improvement Funds 
will pay for replacement when needed. 

Booster Pump and VFD Drive Replacement – Booster pumps and drives have been graded as, in 
good condition, in 2019 and will be replaced upon failure due to the redundancy of 3 booster 
pumps.  Plus, O & M has extended the life of the booster pumps.  Costs will be paid for with the 
PUD Capital Improvement Fund, as needed.   

PUD staff will perform all replacements above except for generator replacement. 
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Chapter 8 FINANCIAL PROGRAM 

8A. 

8B. 

8C. 

8D. 

System Financing 

The Prairie Ridge water system is just one of 275 water systems that Thurston PUD
owns and operates over a 6 county area.  A PUD wide Financial Program was prepared 
and approved in the PUD’s Water System Plan Part A, section 6.    The PUD adopts an 
annual budget and rates by the first Monday in October for the following year.  PUD's 
current rates can be found on the website at http://www.thurstonpud.org/our-rates.htm.

Costs of Improvements 

In 2015 the PUD implemented a Capital Improvement Fee to pay for replacement of 
existing assets.  It is anticipated that the cost of any necessary replacements or 
improvements will be funded through this reserve account.   Where general funds or 
reserves are not adequate to provide the needed capital, the capital improvement funding 
is obtained through Community Development Loan/Grant programs, Public Works Trust 
Fund (PWTF), Drinking Water State Revolving Fund (DWSRF), Rural Development 
Loans/Grants, or other sources available to Thurston PUD.  

Financial Viability Worksheet

Thurston PUD does not budget for the operational expense on a system by system basis.  
A PUD wide Financial Program was prepared and approved in the PUD’s Water System 
Plan Part A, section 6. 

Asset Management Plan 

See appendix for Capital Asset Management Plan. Capital Asset Management Plan costs 
and funding are addressed in Thurston PUD’s Water System Plan Part A, section 6.  
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Chapter 9 VULNERABILITY ASSESSMENT 
 
The system components for this water system are all, to some greater or lesser degree, vulnerable 
to damage from various causes.  Power outage, fire, fallen trees, earthquake, or other items can 
cause lengthy interruption of service.  The vulnerability assessment presented here accounts for 
its current configuration with water supplied by well 1 and well 2 operating under level control 
the existing reservoirs.  In the future, the system configuration may change with the construction 
of well 3 and infrastructure to serve the public school.  When the design of those projects is 
complete, the vulnerability assessment should be updated accordingly.  The Thurston PUD 
Water System Plan Part A – Umbrella includes an Emergency Response Program in Appendix E 
which includes: 

 Emergency Contact Lists 
 Priority Service Customer List 
 DOH and Public Notification Procedures 
 Response Procedures Tailored of Various Emergency Situations 
 Contingency Plans 

 
In case of power outage, fire, fallen trees, earthquake, or other such occurrence, the following 
actions may be taken to restore the system to service while permanent repairs are made.  The 
specific action taken will depend on the conditions that exist when the problem occurs.  In all 
cases advise customers to conserve water until the problem is corrected.   
 
Booster Pump Failure 

1. There is one booster pump station.  The booster pump station is equipped with 4 booster 
pumps.  In the event of failure of one pump, the pump must be replaced or repaired as 
soon as possible.   

 
Booster Pumps - loss of electrical power 

 The booster pump station is equipped with an automatic transfer switch and propane 
emergency generator.   
 

Reservoir – loss of use of reservoir 
 

1. The system is equipped with one storage reservoir.  If the reservoir must be removed 
from service, the customers must be notified to conserve water, cease all outdoor water 
use and valves be set to pressurize the system solely with the well pump.   

 
Distribution System 

1. For failures and leaks in the distribution system isolate the leaking portion by closing 
valves as soon as the leak is located and shut off services in the isolated leaking portions 
and repair the line.  Use standard repair materials.  If the cause of the leak is identified, 
try to correct the deficiency to that the leak will not re-occur.  Follow accepted practice in 
repairing leaks, and disinfect and flush the system in accordance with Department of 
Health requirements.  Advise customers to flush lines and if necessary to clean aerators 
and faucets. 
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 Consistency Checklist



Local Government Consistency Determination Form 

Water System Name:   Prairie Ridge #605 ______________________________ PWS ID: 02356 W   

Planning/Engineering Document Title: Prairie Ridge WSP, Part B ______ Plan Date: June 2019 

Local Government with Jurisdiction Conducting Review:  Thurston County  

Before the Department of Health (DOH) approves a planning or engineering submittal under Section 100 
or Section 110, the local government must review the documentation the municipal water supplier 
provides to prove the submittal is consistent with local comprehensive plans, land use plans and 
development regulations (WAC 246-290-108). Submittals under Section 105 require a local consistency 
determination if the municipal water supplier requests a water right place-of-use expansion. The review 
must address the elements identified below as they relate to water service.   

By signing this form, the local government reviewer confirms the document under review is consistent 
with applicable local plans and regulations. If the local government reviewer identifies an inconsistency, 
he or she should include the citation from the applicable comprehensive plan or development regulation 
and explain how to resolve the inconsistency, or confirm that the inconsistency is not applicable by 
marking N/A. See more instructions on reverse.  

For use by water 
system  

For use by local 
government 

Local Government Consistency Statement 
Identify the 
page(s) in 
submittal 

Yes  or 
Not Applicable 

a) The water system service area is consistent with the adopted land use
and zoning within the service area.

Service Area Map, 
Zoning Map 

b) The growth projection used to forecast water demand is consistent
with the adopted city or county’s population growth projections. If a
different growth projection is used, provide an explanation of the
alternative growth projection and methodology.

2-1

c) For cities and towns that provide water service: All water service area
policies of the city or town described in the plan conform to all
relevant utility service extension ordinances.

N/A 

d) Service area policies for new service connections conform to the
adopted local plans and adopted development regulations of all
cities and counties with jurisdiction over the service area.

Part A WSP 

e) Other relevant elements related to water supply are addressed in the
water system plan, if applicable. This may include Coordinated Water
System Plans, Regional Wastewater Plans, Reclaimed Water Plans,
Groundwater Management Area Plans, and the Capital Facilities
Element of local comprehensive plans.

Part A WSP 

I certify that the above statements are true to the best of my knowledge and that these specific elements 
are consistent with adopted local plans and development regulations. 

 _________________________________________________________________________  ______________ 
Signature Date 

 _________________________________________________________________________ 
Printed Name, Title, & Jurisdiction 
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ZONING MAP

17133 ZONING

PRAIRIE RIDGE #605 WATER SYSTEM

1 11700 Cooper Pt. Road S.W. #B-2, Olympia, Wa. 98502-1110  Ph 360.352.9456   Fx 360.352.9990

Jerome W. Morrissette & Associates Inc., P.S.

Civil  Municipal  Geotechnical  Land Surveying

ID NO. 02356 W

LEGEND

RL 1/1, 1 UNIT PER 1 ACRE

OSI-S

RRR 1/5, 1 UNIT PER 5 ACRES

SECTION BOUNDARY

PRAIRIE RIDGE WATER SYSTEM SERVICE 
AREA

NOTE: ZONE BOUNDARIES ARE FROM THURSTON COUNTY
GEODATA. ZONING OUTSIDE OF THE PRAIRIE RIDGE WATER
SYSTEM SERVICE AREA NOT INCLUDED ON MAP.
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 Live Storage Reservoir Diagram



1700 Cooper Pt. Road S.W. #B-2, Olympia, Wa. 98502-1110  Ph 360.352.9456   Fx 360.352.9990

Jerome W. Morrissette & Associates Inc., P.S.

Civil and Municipal Engineering and Planning
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 Capacity Related Storage Engineering Calculations









 Booster Pump Station Analysis





 Well Protective Covenants











 Water Rights Self-Assessment and Water Rights



 

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

Water Right 
Permit, 

Certificate, or 
Claim # 

*If water right is 
interruptible, 

identify limitation 
in yellow section 

below 

WFI Source # 
If a source has 
multiple water 
rights, list each 
water right on 
separate line 

Existing Water Rights 
Qi= Instantaneous Flow Rate Allowed (GPM or CFS) 

Qa= Annual Volume Allowed (Acre-Feet/Year) 
This includes wholesale water sold 

Current Source Production – Most Recent 
Calendar Year 

Qi = Max Instantaneous Flow Rate Withdrawn (GPM or CFS) 
Qa = Annual Volume Withdrawn (Acre-Feet/Year) 

This includes wholesale water sold 

10-Year Forecasted Source Production 
(determined from WSP) 

This includes wholesale water sold 

20-Year Forecasted Source Production 
(determined from WSP) 

This includes wholesale water sold 

Primary 
Qi 

Maximum 
Rate Allowed 

Non-Additive 
Qi 

Maximum 
Rate 

Allowed 

Primary 
Qa 

Maximum 
Volume 
Allowed 

Non-
Additive Qa 

Maximum 
Volume 
Allowed 

Total Qi 
Maximum 

Instantaneous 
Flow Rate 
Withdrawn 

Current 
Excess or 

(Deficiency) 
Qi 

Total Qa 
Maximum 

Annual 
Volume 

Withdrawn 

Current 
Excess or 

(Deficiency) 
Qa 

Total Qi 
Maximum 

Instantaneous 
Flow Rate 
in 10 Years  

10-Year 
Forecasted 
Excess or 

(Deficiency) 
Qi 

Total Qa 
Maximum 

Annual 
Volume 

in 10 Years 

10-Year 
Forecasted 
Excess or 

(Deficiency) 
Qa 

Total Qi 
Maximum 

Instantaneous 
Flow Rate 
in 20 Years 

20-Year 
Forecasted 
Excess or 

(Deficiency) 
Qi 

Total Qa 
Maximum 

Annual 
Volume 

in 20 Years 

20-Year 
Forecasted 
Excess or 

(Deficiency) 
Qa 

1  G2-25621 SO1 50  80  50 0 15.6 24.4 50 0 17.8 22.1 50 0 17.8 0.1 
2                    
3  G2-29250 SO1 & SO2 125   80 5 + 82  38 15.7 24.3 5+82 38 17.9 22.2 5+82 38 17.9 0.1 
4                  
5 G2-27015 Well 3 125   80 0 125   0 125   125 0 44.0 0.1 
6                  

  TOTALS = 300  80  137 163 31.3 48.7 137 163 35.7 44.3 262 38 79.7 0.3 

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

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

Application 
Number 

New or Change 
Application? 

Date Submitted 
Quantities Requested  

Primary Qi Non-Additive Qi Primary Qa Non-Additive Qa 

       
       
       

 

INTERTIES: Systems receiving wholesale water complete this section. Wholesaling systems must include water sold through intertie in the current and forecasted source production columns above. 

Name of Wholesaling 
System Providing Water  

Quantities Allowed 
In Contract 

Expiration 
Date of 

Contract 

Currently Purchased 
Current quantity purchased through intertie  

10-Year Forecasted Purchase 
Forecasted quantity purchased through intertie 

20-Year Forecasted Purchase 
Forecasted quantity purchased through intertie 

Maximum 
 Qi 

Instantaneous 
Flow Rate  

Maximum 
Qa 

Annual 
Volume 

Maximum 
Qi 

Instantaneous 
Flow Rate  

Current 
Excess or 

(Deficiency) 
Qi 

Maximum 
Qa 

Annual 
Volume 

Current 
Excess or 

(Deficiency) 
Qa 

Maximum 
Qi 

10-Year 
Forecast 

Future Excess 
or 

(Deficiency) 
Qi 

Maximum 
Qa 

10-Year 
Forecast 

Future 
Excess or 

(Deficiency) 
Qa 

Maximum 
Qi 

20-Year 
Forecast 

Future 
Excess or 

(Deficiency) 
Qi 

Maximum 
Qa 

20-Year 
Forecast 

Future 
Excess or 

(Deficiency) 
Qa 

1                 
2                
3                

TOTALS =                

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

INTERRUPTIBLE WATER RIGHTS: Identify limitations on any water rights listed above that are interruptible. 

Water Right # Conditions of Interruption Time Period of Interruption 

1   
2   
3   

 

ADDITIONAL COMMENTS: 

G2-27015 refers to SO1, SO2.  Wells 1 and 2 which operate at a wellfield, S03 
G2-29250 refers to well 3 (future)  which will be identified as S04 when put into service. 
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I. Introduction 
I-1.  Background 

Congress enacted the Safe Drinking Water Act (SDWA) in 1974 with the goal of 
providing safe drinking water to all users of public water supplies.  The SDWA gave the U.S. 
Environmental Protection Agency (EPA) the authority to develop a uniform national drinking 
water program, and to establish national standards for known or suspected drinking water 
contaminants.  The 1986 SDWA amendments authorized two new provisions for groundwater 
protection.  One of these was the Wellhead Protection (WHP) program.  The SDWA allows each 
state to design its own WHP program in order to maximize program effectiveness at the local 
level.  Each state’s WHP activities are designed to protect land areas surrounding public water 
supply wells in order to prevent groundwater contamination. 

The State of Washington requires that all Group A water systems (those serving fifteen or 
more connections or twenty-five or more people) develop WHP plans, as stated in the 
Washington Administrative Code (WAC 246-290).  The Washington Department of Health 
(DOH) has established requirements, guidelines and materials to aid water systems in the 
development of their WHP plans.  In order to help systems comply with WHP requirements, 
Evergreen Rural Water of Washington provides on-site assistance to small water systems.  This 
assistance is provided at no cost to water systems through funding provided by the DOH and 
EPA. 
 

I-2.  Purpose 
The purpose of WHP is to provide an organized approach to effectively protect drinking 

water supplies from contamination.  The program seeks to identify and manage potential 
contaminant sources near public water supply wells in order to prevent future contamination.  
WHP safeguards the health of community residents and avoids negative financial impacts 
associated with contamination.  The costs of contamination typically include the investigation of 
sites, installing treatment facilities, and/or locating new water sources, to name just a few.  In 
fact, Washington State health officials have identified nearly twenty different direct and indirect 
costs associated with well contamination.  To avoid these costs and ensure a safe, quality water 
supply, we need to protect groundwater at its source.  WHP is a straightforward and cost 
effective method of accomplishing this goal. 
 

I-3.  Plan Overview 
This WHP report includes the following elements: 

• A competed susceptibility assessment. 
• Identification of the WHP zones. 
• An inventory of potential contaminant sources and land use activities. 
• A discussion of the management strategy. 
• Contingency and emergency response planning. 
• Supporting information and documentation. 

Upon completion of these elements, a Group A water system is expected to meet or exceed the 
requirements of Washington State’s WHP program. 
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II.  Hydrology 
 
II-1.  Location 
Prairie Ridge Water System is located in Thurston County.  The Prairie Ridge water system 
serves 98 connections at this time with a population of approximately 250 residents.  The 
surrounding area is rural residential.  
 
II-2.  Well System 
The Prairie Ridge water system maintains two ground water sources, which comprise a wellfield 
that is capable of producing excellent water.  Water use for the system was metered at 
12,786,116 gallons per year, in 2009.  For details on the well construction refer to Well Logs. 
  

II-3.   Hydrogeology 
 After consulting with Thurston County, the water bearing strata appears to be QVA 
Vashon Glacier Advance Aquifer. It was previously thought to be QVR Vashon Recessional 
Outwash. However, Thurston County’s modeling data suggests QVR is dry at this location. QVA 
lies below the till, rather than above, and provides an additional layer of protection to slow the 
process of contaminates. The recharge area is to the north east and is limited by surface 
recharge sources such as rain. Accordingly, water flows to the south / south west. It does not 
flow in a straight line, but rather curves as other wells draw water towards themselves. Recent 
field data is needed by Thurston County to draw an accurate protection area and to determine 
the size of the aquifer    See Figure II-3 A 
 



 5 

 
Figure II-3 A 
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II-4.   Aquifer Susceptibility 
 Susceptibility is determined by conditions that affect the movement of groundwater, and 
thus contaminants, from the land surface into an aquifer.  Susceptibility is a qualitative measure 
of how quickly and easily contamination at the surface can reach the groundwater supply. 
Vulnerability is directly related to a source’s Susceptibility and the proximity of potentially 
hazardous activities, such as the use or storage of chemicals. 
 Confining units are critical to susceptibility determinations.  In general, a confining unit 
is any earth material that does not readily transmit water.  Typically layers of clay or shale may 
act as confining units, depending upon their thickness and lateral extent.  When confining layers 
are present, wells are less susceptible to contamination because the layers impede the movement 
of contaminants from the land surface into underlying aquifers.  
 
Prairie Ridge water system has provided to DOH the Ground Water Contamination 
Susceptibility Assessment Survey Forms for its well.  SO3 (WF S01 & S02) received a 
MODERATE susceptibility rating from the State DOH.   These ratings are based on several 
specific factors reported in the Susceptibility Assessment Survey.  These factors include well 
depth, well seal, and the presence of confining units.  The presence or condition of these factors 
can diminish the possibility that contaminants originating at the land surface could potentially 
affect the wells.  

Washington State also uses the Susceptibility Assessment to classify the overall 
vulnerability of active wells.  Vulnerability is composed of two factors: the physical 
susceptibility (as noted above) along with each source’s risk of exposure to contaminants.  The 
risk of exposure to contaminants is determined by whether or not contaminants were used in the 
area, or detected in the water supply.   

 
III.  Identification of the Wellhead Protection Areas 

 
III-1.  Background 
 Aquifer recharge occurs through the infiltration of precipitation and surface water in 
areas where the aquifer lies at or near the soil surface, or where confining units are thin or absent, 
permitting further infiltration into the aquifer.  Ideally, all land areas that contribute recharge to 
the aquifer would be targeted for protection efforts.  Unfortunately, the identification of precise 
recharge areas for wells is a technical and time-consuming process.  Further, they can include 
vast areas, making them difficult to manage.  To remedy these problems, the WHP program 
focuses protection efforts near the wellhead. 
 
III-2.  Methods 
 Several different methods may be used to determine the WHP areas.  The most 
straightforward method accepted by the state is a calculated fixed radius (CFR).  This method is 
also part of the Susceptibility Assessment, which is used to grant monitoring waivers.  The CFR 
is an excellent preliminary WHP delineation method because it is easily implemented and 
inexpensive.  Unfortunately, the CFR can over-simplify groundwater flow conditions and may or 
may not be very accurate depending upon site-specific conditions.  Therefore, other more 
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complex delineation methods such as computer modeling and hydrogeologic mapping are 
encouraged, but not required for small systems. 
 Regardless of the method used, the state requires that the WHP areas include the sanitary 
control zone, along with the six month, one, five, and ten-year time of travel zones for 
groundwater.  ‘Time of travel’ refers to the amount of time it would take for a particle of 
groundwater entering the aquifer at the boundary of the zone to reach the well after six months, 
one, five, or ten years of pumping. 
 

III-3.  Results 
The CFR utilizes a volumetric flow equation to determine the WHPA radii: 
 

r =   √ Q t  / ∏ n H 
 
Where: 
 

Parameter WHP Zone S03   

 

r   =  calculated radius of protection zone (ft) 

 

6 mo 

1 year 

5 year 

10 year 

438 

619 

1,384 

1,957 

  

Q =  pumping rate of well per year (cuft/yr)  2,644,385    

t   =  time of travel (years)  0.5,1,5,10   

Π =  Pi  3.14   

n  =  estimated porosity (if unknown - 0.22)  .22   

H =  Open interval or length of well screen (ft) 

        ** use 10 ft if open borehole or spring 

 10   

 
 The wellhead protection zones, 1, 5, and 10 year times of travel are included as Figure 1. 
Once again, it is important to emphasize that the WHPA demonstrated here is a useful planning 
tool, but may not represent actual groundwater capture zones for the wells.   A more conclusive 
WHPA delineation would, however, require more specific information and additional financial 
resources that may not be available.  Furthermore, developing an awareness of the system’s 
contamination potential is of higher priority at this time. 

 
IV.  Potential Contaminant Source Inventory 

 
IV-1.  Methods 
 A field survey was conducted of the WHP zones in order to inventory potential sources 
of contamination and identify land use activities, which may pose threats to groundwater quality 
(Table 1).  The planning team conducted windshield and walk-through surveys to identify 
potential contaminant sources. The type and location of all potential contamination sources 
identified were recorded on base maps of the WHPA (Figure 1). 
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IV-2.  Results 
 
Other than residential septic systems (See Table IV-2 A)and two stormwater ponds, no 

potential sources of contamination could be identified within the Prairie Ridge WHP Area.  All 
residential septic systems receive their drinking water from the Prairie Ridge water system, 
making WHP management efforts straightforward.   

One of the stormwater ponds is in the 5 year protection zone and is managed by a 
customer of Prairie Ridge.  All stormwater that would accumulate has already traveled through 
the stormwater ditches in the right away before entering the pond.  The other stormwater pond is 
in the 10 year protection zone and is managed by Forest Park Homeowners Association, Inc.  As 
the other pond, water travels through stormwater ditches before entering the pond.  Thurston 
PUD will keep there eye on both ponds.  During inspection for this plan Prairie Ridge’s pond had 
no water in it and Forest Park’s looked to have an shallow accumulation of stormwater held in 
the pond due to tight soils and recent rainfaill.  See pictures in Appendix E. 

The most direct pathway of contamination into an aquifer is through surface water 
seepage along well casings. Poorly sealed wells (both public and private) and wells with 
deteriorated (rusted and/or cracked) casings can allow surface water to migrate into pristine 
aquifers below.  This is caused by inadequate well construction and pertains to both abandoned 
wells and wells currently in use.  

Because of the quality of the Prairie Ridge source wells, proper maintenance and periodic 
inspection should minimize this threat at the source wells.  The existence and location of 
abandoned wells is poorly documented, making this aspect of wellhead protection difficult to 
address. If any abandoned wells are located, DOE’s Northwestern Regional Office will be 
contacted for information regarding proper closure options. 

 
Table IV-2A 

 

Purple dots = septic systems 
 

Provided by Thurston County 
QGIS Database – Kevin Hansen, 

Hydrogeologist 
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V.  Management Strategy 
 

V-1.  Sanitary Control Area 
 Of primary concern are impacts from activities within the sanitary control area of the 
well.  This area should already be tightly controlled to minimize direct contamination of the 
wells.  This area should also be managed to reduce the possibility of surface flows reaching the 
wells and traveling down the casing.  
 
 The wells are located on Thurston PUD property.  The wells are secured safely inside a 
locked doghouse and are located adjacent to residential property. 
 

V-2.  Wellhead Protection Area 
 Because WHPA’s typically include diverse land use areas, it is important citizens and 
businesses be informed that they can have a direct impact on the quality of groundwater.  To 
accomplish this, a public education campaign is required to inform WHP Area residents and 
businesses of the sensitivity of their location above the drinking water supply.  
 
 Residents have been mailed a letter ( Appendix C) informing them about the sensitivity 
of their location with regards to their groundwater supply.  These letter included information 
regarding the safe disposal of hazardous chemicals, the proper use of septic systems. 

 
VI.  Contingency Planning 

 
VI-1.  Alternative Supply 
 A contingency plan is needed in the event that a contamination event or natural disaster 
results in the temporary or permanent loss of any or all of the wells.  The contingency plan 
identifies the amount of water required to sustain the community on a daily basis and the 
alternative sources of supply for both short term and long term emergencies.  This also includes a 
firm understanding of the costs and difficulties of siting and drilling a replacement well. 

 
The Prairie Ridge water system maintains two source wells (S03) and the system 

maintains 79,830 gallons storage capacity.  In the event of a prolonged power outage, Thurston 
PUD will bring in a gas powered generator.  In the event of well failure or aquifer contamination 
the water system has no backup water supply, and would be faced with well replacement.  The 
system is aware of the expense and difficulty involved with siting, constructing and bringing a 
new well online.  Thurston PUD and the community are prepared to undertake this process in the 
event of aquifer contamination or complete well failure.  For an alternative supply until well 
replacement could be facilitated, trucking water from a neighboring water system is the only 
possibility. Neighboring systems, which the PUD owns several, have been contacted including 
City of Lacey and are capable of providing an emergency supply.  The system will also contact 
the County Emergency Government Office for assistance. 
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VI-2.  Emergency Response 
  As with anywhere, a hazardous spill event is possible within the Prairie Ridge 
WHPA.  An incident/spill response notice (Appendix C) has been sent to local emergency 
responders and planning agencies notifying them of the location of Prairie Ridge WHPA and the 
potential contaminant sources.  After assessing the water system’s vulnerability, these agencies 
will evaluate whether changes in hazardous spill, disaster response, and future planning 
procedures are needed to adequately protect the Prairie Ridge’s water supply. 
 

 
VII.  Concluding Remarks 

 
 Prairie Ridge water system is in a good position to continue providing a safe and reliable 
drinking water supply. The community recognizes that the most effective way to protect their 
water supply is to prevent contamination.  This plan serves the interests of Prairie Ridge 
residents by protecting their drinking water supply at minimal cost to consumers, while 
maintaining compliance with drinking water program regulations.  With the continued dedication 
of the water operator and a heightened awareness of groundwater protection by residents and 
local businesses, Prairie Ridge is likely to have a clean, reliable water supply far into the future. 
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