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#ÈÁÐÔÅÒȢρ
 1.0 DESCRIPTION OF WATER SYSTEM 
This document serves as the Water System Plan for the Grand Mound Public Water System.  It is 
a comprehensive plan to evaluate the existing water system, consider future demands, and to 
determine necessary improvements.  Statutory authority is contained in WAC Chapter 246-292-
100, Chapter 246-293-250, and Chapter 246-295. 

 

 
 
 
 

 

1.1  Ownership and Management 
The Grand Mound Public Water System is owned by Thurston County and operated by the 
County’s Public Works Department.  The elected Board of County Commissioners sets policy 
and approves the system’s budget.  The Utility Operations Manager is responsible for day-to-day 
operations and maintenance with general oversight from the Director of the Public Works 
Department.  

Grand Mound is a Group A public water system as defined by the Washington State Department 
of Health.  The state-issued operating permit and facilities inventory are attached in Appendix A.  
The organizational chart is shown in Table 6-1. 

1.2  System Background 
Formation:  The Grand Mound Public Water System was developed after a locally formed 
Citizens Advisory Committee approached Thurston County and expressed its interest in 
developing a water supply and wastewater disposal system.  Subsequent actions led to the 
formation of Utility Local Improvement District (ULID) 96-2 that funded the water and sewer 
system infrastructure.   

Growth:  The Grand Mound Public Water System began delivering potable water in 1999.  The 
original water system plan forecasted 321 initial Service Connection Equivalent Residential 
Units (ERUs) for the utility’s first year of operation in 1999.  Thereafter, the average annual 
forecasted growth rate was 58 Service Connection ERUs which, if realized, would have resulted 
in 669 Service Connection ERUs in 2004.  The actual growth has been less than forecasted.  In 
1999, the utility connected 15.2 Service Connection ERUs.  The delivery of ERUs increased 
significantly when the Great Wolf Lodge was constructed and added 500 ERUs to the system. 
Following 1999, the average connection rate was 26.6 ERUs per year, resulting in a total of 172 
ERUs through 2004.  The average changed to104 ERUs per year on average from 2004 to 2010 
based on the construction of the Great Wolf Lodge and other developments.  The average in this 
time frame is skewed based on the construction of the Great Wolf Lodge.  In 2002 the Board of 
County Commissioners adopted Thurston County Code (TCC) 15.010.230 which authorized 

Business Address: 
Thurston County Public Works 

9605 Tilley Rd S

 Olympia, WA 98512  

(360) 867-2300 FAX (360) 867-2291 

State of Washington 

Department of Health 

Identification Number: 07158 
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properties outside of the Grand Mound Urban Growth Area (UGA) to connect to the water 
system, providing the development proponent: 

 construct the water system infrastructure to service their development,  

 provide water rights with sufficient quantity to service their development,  

 pay a fee (Equivalent Service Extension Charge) roughly equivalent to the Grand Mound 
Utility Local Improvement District (ULID) assessment paid by property owners within 
the ULID; and 

 pay an additional capacity charge to fund future municipal water system improvements.  

In 2005, a development proponent who met the Board’s criteria requested service outside the 
UGA.  The utility amended its water system plan as required by the Municipal Water Law and 
expanded its service area in 2005 to add 102 acres of residential zoned property.  The current 
Retail Service Area boundaries encompass 1,004 acres in and north of the Grand Mound Urban 
Growth Area.  The current service area is shown in Figure 1-1 below. 

TRENDS:  In 2010, Grand Mound experienced a lower level of growth than the cumulative total 
of the previous six years, with fewer new subdivisions going to construction.  Several other 
commercial and retail outlets have expressed interest in developing within the Grand Mound 
service area.  The development trend for the Grand Mound area appears to be flat due to local, 
regional and national economic circumstances.   
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Figure 1-1 Ground Mound Water System Service Area 2012
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1.3  Geography 
Two small seasonal water courses cross the Grand Mound area.  Prairie Creek crosses the area 
from the northeast to the southwest.  Another unnamed creek crosses the southern portion of the 
area.  Both creeks drain to the Chehalis River.  The Grand Mound area is relatively flat and 
slopes from northeast to southwest toward the Chehalis River.  There is an underlying aquifer 
generally under the entire Grand Mound area.  Well logs show that water is lying quite close to 
the surface, varying from 30 feet to deeper.  The water in the aquifer moves in the same northeast 
to southwest direction as the surface water.  The aquifer is the source of all domestic water for 
Grand Mound residents.  For more detailed information on subsurface water, see the Grand 
Mound Feasibility Assessment (Pacific Ground Water Group, 1995) in Appendix A.   
The Grand Mound service area is generally flat prairie land which slopes gently toward the 
Chehalis River.  The elevation varies from approximately 50 feet to 85 feet above sea level.  The 
soils are generally Spanaway, Nisqually, and Everett type gravelly, sandy soil, which is very 
porous and drains rapidly.  In undeveloped areas, it is covered in typical prairie vegetation. 1.2.2 
Adjacent Purveyors 

1.4  Adjacent Water Systems 
There are seven (7) Group B and five (5) Group A nonexpanding water systems within the Grand 
Mound service area, Table 1-1.  Grand Mound shares a common 20-year Future Service Area 
border with the Rochester Water Association to the east as shown in Figure 1-1.  Department 
staff met with the Rochester Water Association and jointly drafted a mutual boundary between 
the two expanding Group A systems.    Service area maps and a draft copy of the Grand Mound 
Public Water System Plan have been shared with the major purveyors adjacent to Grand Mound. 
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Adjacent Purveyors 

Grand Mound Public Water System Service Area 
 

NAME GROUP TYPE SEC TNSHP RNG OPERATOR PHONE Residential 
Connections 

NON Res 
Connections 

ATLAS CONCRETE 
PRODUCTS B   2 15 03W MIKE SCHUH 

(253) 833-
3705 EX.460 0 2 

G&M ESTATES 
A TNC  14 15 03W DAVID GERTS 

(360) 943-
6318 2 3 

GRAND MOUND 
JUNCTION MOBILE 

HOME PARK B   13 15 03W ROY GORUD 
(206) 542-
1539 7 0 

GUAVA ST. WEST 
B   13 15 03W 

STEVE 
HARRINGTON 

(360) 357-
3277 6    

GUAVA ST. EAST 
B   13 15 03W 

STEVE 
HARRINGTON 

(360) 357-
3277 6    

JUNCTION BAR & 
GRILL A TNC  13 15 03W REX WOLFF 

(360) 273-
2472 2 1 

MAPLE LANE 
SCHOOL A COMM 14 15 03W DAN MCNAMARA 

(360) 273-
3188 

1 (64-UNIT) 
COMPLEX 7 

MARTIN SAND 
AND GRAVEL B   11 15 03W MONTE SQUIRES 

(360)  736-
2851 0 2 

TWIN FIRS MOBILE 
HOME PARK A COMM 13 15 03W AARON JONES 

(360) 273-
6943 INACTIVE 0 
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NAME GROUP TYPE SEC TNSHP RNG OPERATOR PHONE Residential 
Connections 

NON Res 
Connections 

HOUSING MART 
(193RD) B COMM 12 15 03W GARY STOSKOPF 

(360) 273-
8812 0 1 

GRAND MOUND 
MOTEL B  12 15 03W ANGEL ANGROVE 

(360) 273-
8812 3 0 

PRAIRIE VISTA  
(RWA) A COMM 1   15 03W LOWELL DEGUISE 

(360) 273- 
9688 21 0 

                   

TNC = TRANSIENT 
NON COMMUNITY          

COMM = 
COMMUNITY (i.e. 
residential)          

RWA = Rochester 
Water Association          

 

Table 1-1
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1.5  Ordinances and Bylaws 
The Thurston County Board of County Commissioners establishes policies, codes and 
ordinances for the Grand Mound Public Water System.  The county has adopted a set of design 
standards for new development, which regulates design, materials, fire flow, and inspection.  
(See Appendix K:  “Development Standards, Water and Sewer System, Grand Mound.”) 
Standards are enforced and fees collected during the county’s development review and 
inspection process.  

For regional planning purposes the Grand Mound Public Water System Plan follows guidelines 
set forth in the South Thurston County Urban Growth Areas Abbreviated Coordinated Water 
System Plan, June 2000 (Appendix L).  

Thurston County intends to establish a Grand Mound Public Water System Goal setting forum 
comprised of residential, commercial and industrial customers, as well as utility staff. The forum 
will develop goals that will help reduce water leakage and increase water efficiency.   

1.6  Inventory of Existing Facilities 
The Grand Mound Public Water System is comprised of two wells, a single 500,000-gallon 
reservoir, approximately six miles of distribution line, and a gas chlorination unit located at the 
Grand Mound Wastewater Treatment Plant.  The system has 195 connections and is approved for 
1,000 connections.  The most current Water Facilities Inventory is in Appendix A. Well logs are 
located in Appendix N, Vulnerability Assessment Forms Version 2.2. 

 Well #1 is located at 20248 Grand Mound Way.  The depth is 62 feet with a pumping rate 
of 425 gallons per minute (gpm). 

 Well #2 is located at 20041 Tea Street SW.  The depth is 60 feet with a pumping rate of 
425 gpm. 

 Grand Mound Reservoir is located at 5919 Ivan Street SW.  The capacity is 487,000 
gallons. 

 The gas chlorination and pH adjustment units are located at 20248 Grand Mound Way.  
The unit consists of one chlorine cylinder on line. 

1.7  Related Plans 
Grand Mound Public Water System is consistent (Chapter 10, Local Government Consistency 
Checklist) and compatible with local land-use plans, as well as the South Thurston County Urban 
Growth Areas Abbreviated Coordinated Water System Plan, June 2000. The following plans 
relate to the Grand Mound Public Water System Plan. 

State Growth Management Act (RCW36.70A) stipulates goals and policies related to provision 
of services with designated growth areas.  

Thurston County County-Wide Planning Policies, November 2004.  These policies promote 
contiguous and orderly development and the provision of urban services through policies that 
call for:  

a. Compatible development standards and road/street levels of service among 
adjoining jurisdictions; 
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b. Development within unincorporated growth areas to conform to the development 
standards of the associated city or town; 

c. No extensions or urban services or facilities, such as sewer and water, beyond 
urban growth boundaries except to serve existing development in rural areas with 
public health or water quality problems.  (Thurston County sought, and received, 
permission to amend the 1999 Grand Mound Public Water System Plan in order 
to extend water service past the UGA and into an area zoned for urban densities.  
The County reasoned that extending the service boundary would achieve the twin 
goals of promoting orderly development in an area designed for urban expansion, 
and protecting Grand Mound’s shallow, vulnerable aquifer – the sole source of 
the community’s drinking water.  Permission to amend the plan was granted by 
the Washington State Department of Health in a June 8, 2005 letter to Utility 
Operations Manager Mark Petrie.) 

Thurston County Comprehensive Plan, 2004:  The Comprehensive Plan establishes 
land-use patterns and anticipates how population trends will affect future development in 
Thurston County.  The plan permits subarea plans to be prepared for areas where more 
detailed land-use plans, policies and designations are needed to address unique features 
or needs.  There are two subarea plans in the Grand Mound area: 

Rochester Subarea Plan (1996):  Establishes residential densities, with policies for 
commercial, industrial, and agricultural land use within the Rochester and Grand Mound 
subarea. 

Grand Mound Subarea Plan for the Grand Mound Urban Growth Area, December 
1997:  This plan represents the detailed plan for lands within the Grand Mound UGA. 

South Thurston County Urban Growth Areas Abbreviated Coordinated Water 
System Plan (CWSP), June 2000.  The CWSP ensures reliable urban-level water service 
within the designated UGAs for Yelm, Rainier, Tenino, and Grand Mound. It links water 
service review conducted by state and local health agencies with Urban Growth Area 
land-use and utility-planning objectives.  The plan seeks to avoid the proliferation of 
small, inadequate water systems in the UGAs.  The plan provides a predictable and 
timely process for determining water service to new land uses within the UGAs. 

1.8  Existing Retail Service Area Characteristics 
The retail service area encompasses all 2,671.8 acres of the Grand Mound Urban Growth Area. 
Zoning within the retail service area is a mix of residential, commercial, industrial and rural 
zones. The Grand Mound Public Water System service area and adopted zoning is shown Figure 
1-1.  Existing water lines and future mains are illustrated in Figure 1-2. 

1.9  Future Service Area 
Where possible, the water system’s Future Service Areas were drawn to include residential zones 
within the Grand Mound and Rochester subareas as adopted in the Thurston County 
Comprehensive Plan. Rural residential zonings were only included to: a) protect the source 
production wells’ sanitary control areas, or b) connect adjoining lands of higher residential 
densities (Figure 1-1). 
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Thurston County will incrementally expand into the 6-year Future Service Area as economic and 
development conditions warrant. Prior to requesting a Water System Plan amendment to expand 
the current retail service area, the county will require that development proponents meet the 
criteria codified in TCC 15.010.230.  

1.10  Service Area Policies  
Thurston County Code Section 15 Water Systems (Appendix M) establishes service policies for 
the Grand Mound Public Water System (Appendix M). To coordinate with adjacent utilities, the 
Public Works Department follows the policies and guidance contained in the South County 
Urban Growth Areas Abbreviated Coordinated Water System Plan (Appendix L). 

1.11 Water Availability 
Water service is available within ULID 96-2 upon request. For properties outside the ULID, 
water is available only to developments that meet criteria codified in TCC 15.010.230. 

1.12  Utility Local Improvement District 96-2  
Thurston County formed the Grand Mound Utility Local Improvement District (ULID) 96-2, in 
1999. Within the ULID, the Grand Mound Public Water System provides water service in a 
timely and reasonable manner. 

 1.12.1  Outside of the ULID 96-2, but within the retail service area 
Thurston County adopted code to finance the building and administration of water infrastructure 
in retail service areas outside of the ULID, with an emphasis on protecting water-capacity for 
property owners within the original ULID boundaries. TCC 15.10.220 (Grand Mound Water 
Utility Connections outside the ULID No. 96.2 and TCC 15.10.230 (Grand Mound Water Utility 
Connections outside the UGA as seen in APPENDIX M) require that: 

 Owners/developers pay a service extension charge to finance the cost of laying new 
pipe; 

 Owners/developers pay an additional capacity charge to finance the cost of expanded 
capital projects; and, 

 Owners/developers pay a water rights acquisition fee or in lieu of a fee, transfer a 
viable water right in the amount of the annual average water needed by the proposed 
new facility. 

1.13  Wholesaling/Wheeling of Water 
The Grand Mound Public Water System does not wholesale water to customers and does not 
foresee wholesaling in the future. Wheeling water through water system mains is not anticipated 
during this 6-year planning period.  

1.14 Annexation Policies 
Thurston County will petition the Washington State Department of Health to amend the retail 
service area boundary if the proponent satisfies the following criteria:  

1) The proponent complies with TCC 15.10.220 or TCC 15.10.230; 

2) The proponent’s property is located within the Grand Mound Six-Year Future Service Area; 
and, 
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3) The annexation does not conflict with provisions of the South Thurston County Coordinated 
Abbreviated Water System Plan dated 2000. 

1.14.1  Direct Connection  
New developments within the Grand Mound Urban Growth Area are required to connect directly 
to the Grand Mound Public Water System.  TCC 15.09.040 requires all new developments 
within the Grand Mound service area to connect to the county sewer system. (The entire Grand 
Mound Urban Growth Area is within the county sewage service area.)  TCC 15.10.050 requires 
that developers connect to the water system as a condition of connecting to the sewer system.  

1.14.2  Latecomers Agreements  
TCC 15.010.220 and TCC 15.010.230 require new developments to fund and build their own 
connections to the Grand Mound Public Water System. The codes authorize the Public Works 
Department to administer a latecomer’s agreement (Appendix M) to recover the pro-rata share 
from benefiting properties to reimburse the original developer. 

1.14.3  Formation of Utility Local Improvement Districts (ULID) Outside of Legal  
Boundaries 
In 2002, Thurston County adopted TCC 15.010.220 and TCC 15.010.230, which effectively 
made it unnecessary to form additional ULIDs outside of the original ULID boundary. The codes 
provide for an Additional Capacity Charge (ACC), and a Service Extension Charge, on parcels 
outside of the original ULID boundaries in order to finance additional infrastructure capacity in 
those areas.  The charges are roughly equivalent to the assessments paid by property owners 
within ULID 96-2. Fees are paid at the time application for water service is made.  (Appendix 
M) 

1.14.4  Oversizing 
The Public Works Department reserves the option to require oversizing of pipes in the 
Development Standards for Water and Sewer Systems, Thurston County  

1.14 5  Extensions 
TCC 15.010.220 and TCC 15.010.230 require new developments to fund and build extensions in 
order to connect to the Grand Mound Public Water System. The codes authorize the Department 
of Public Works to administer a latecomer’s agreement (Appendix M) to recover the pro-rata 
share of cost from benefiting properties to reimburse to the original developer. 

1.15  Design and Performance Standards 
The Thurston County Board of County Commissioners adopted the Development “Standards for 
Water and Sewer Systems, January 
2007”(http://www.co.thurston.wa.us/wwm/Engineering_Standards/Water_Sewer_Standards/Wat
er_Sewer_Standards.htm) and WSDOT’s “Standard Specifications for Road, Bridge and 
Municipal Construction,” latest edition (Thurston county Code 15.04.070). 

1.16  Urban Growth Areas 
The Grand Mound Pubic Water System provides retail water service to the Grand Mound Urban 
Growth Area. For properties outside of the ULID 96-2, the developer is required through TCC 
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15-10.220 to construct the infrastructure, pay for additional utility capacity and fund or provide 
water rights.  

1.17  Cross Connection Control Program 
The Department of Public Works has an active cross-connection control program that meets the 
requirements of WAC 246-290-490. The program is located in Appendix I. 

1.18  Satellite Management Agencies 
Thurston does not currently allow satellite extensions to the Grand Mound Public Water System. 
If water service is requested in the 6-year or 20-year future service area, and Grand Mound 
cannot provide timely and reasonable service, the county will follow the policy guidance 
contained in Section 4 of the South Thurston County Abbreviated Water System Plan.  The 
abbreviated plan allows neighboring jurisdictions to provide service or, as a last resort, allows 
the proponent to build a new water system.  Thurston County will review its satellite 
management policies in the near future to determine the appropriateness of this policy given the 
State’s adoption of the Municipal Water Law.   

1.19  Complaints 
Complaints are logged on a complaint form, entered into a database table, and investigated by 
operations personnel.  Customers are usually contacted in person or by phone and informed of 
the results of the investigation. If complaints are not resolved satisfactorily, customers may 
discuss the complaint with the supervisory chain to include the Board of County Commissioners. 

1.20  Potential New Customer 
The Washington State Department of Corrections is considering the Maple Lane School site as 
one of three potential sites to locate the new Westside Prison Reception Center.  The proposed 
center would be about 356,000 square feet of building and provide space for 1,024 beds.  If 
Grand Mound is selected, the water main system may require a new reservoir and additional 
Watermain to service the facility. 
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Chapter	2	
 

2.0  BASIC PLANNING DATA AND WATER DEMAND FORECASTING 
The objective of this chapter is to define basic planning data, future land use, and future water 
demands to ensure that the Grand Mound Public Water System adequately plans for future water 
needs.  

2.1  Current Population, Service Connections, Water Use, and Equivalent Residential Units 

2.1.1  Current Population 
The current population of the Grand Mound Urban Growth Areas is 1,150: (Thurston Regional 
Planning Council, Populations and Employment Forecast Work Program - 2011) 

2.1.2  Total Service Connections 
The Grand Mound Public Water System began supplying water to the public in May 1999.  Then 
majority of system connections were residential services.  A breakdown of connection types is 
listed in Table 2-1.  As of August 2010, the Grand Mound Public Water System had 248 service 
connections.   

2005 2006 2007 2008 2009 2010
82 102 124 136 148 195

40 42 46 48 50 53

122 144 170 184 198 248

Single Family

Commercial/Industrial

Totals =

Type

Number of Existing Service Connections at Year-End by Type of Service

Year

 

Table 2-1, Number and Type of Connections 
2.1.3  Water Use Data Collection 
Water consumption data is listed in Appendix D.  The history of water consumption is 
summarized in Table 2-2 below.  Please note the summary below captures the six years of 
operation of the Grand Mound Water System. 

2005 2006 2007 2008 2009 2010

9,625,640 17,544,848 15,305,499 18,235,320 21,036,106 20,133,483
6,630,360 6,711,552 11,965,501 49,933,189 53,880,994 48,568,617

16,256,000 24,256,400 27,271,000 68,168,509 74,917,100 68,702,100

Note:  proportioned values for metered customer water

Commercial/Industrial

Totals =

SOURCE PRODUCTION WELLS 1 & 2 
(GALLONS)

Year
Type

Single Family

 

Table 2-2, Source Production 
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2.1.4  Equivalent Residential Units 
An Equivalent Residential Unit (ERU) is the average water consumed by one single family 
residence in one day.  The ERU consumption rate (typically noted in gallons per day) is derived 
by dividing the average daily residential consumption for one year by the number of single 
family connections for that particular year.  As a result, the number of ERUs consumed through a 
system equals the annual water consumption divided by the ERU consumption rate. 

After 12 years of operation, the Grand Mound Public Water System is characterized by fewer 
commercial connections using almost 2/3 of the water consumed.  With a lack of established 
history for residential users, water consumption based on single-family connections in Grand 
Mound is skewed. Therefore, data from 2010 is used to establish the most accurate ERU.   

1 ERU2010 = 365/195/483,133,20  =282 gal/day 

In 2010, the total water system had 667 ERUs including all water use (residential and 
commercial) 

The ADD2010 for the entire water system is 188,096 gallons per day (see Table 2-10 below. 

The MDD using a peaking factor of 1.7 is 319,763 gallons per day 

The PHD computations maximum conditions are shown in Table 2-10 C 

2.2  Projected Land Use, Future Population, and Water Demand 
2.2.1  Projected Land Use 
Where possible, the water system’s Future Service Areas were drawn to include residential zones 
found within the Ground Mound and Rochester subarea plans as adopted in the Thurston 
County’s Comprehensive Plan.  Rural residential zonings were included only when it was 
necessary to:   

 a) Protect the source production wells’ sanitary control areas, or  

b) Connect adjoining lands of higher residential densities. Refer to Table 2-3 and  

Figure 2-1 for projected land uses.   

Zoning 

Current 
Service 

Areas By 
Zoning 1. 

Acres 

6 - Year 
Projected 

Service Area 

Acres 

20 - Year 
Projected 

Service Acres 

Acres 

Arterial Commercial 260.4 0 0 

Light Industrial 0 0 0 

Planned Industrial Park 0 .4 0 

Rural Commercial 109.2 0 85.6 

Neighborhood Convenience 362.6 1.9 0 

Residential 3-6 units per acre 80 0 0 
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Zoning 

Current 
Service 

Areas By 
Zoning 1. 

Acres 

6 - Year 
Projected 

Service Area 

Acres 

20 - Year 
Projected 

Service Acres 

Acres 

Residential 4-16 units per acre 227.2 0 0 

Rural Residential 1 unit per acre 20.3 89.8 125.6 

Rural Residential 1 unit per 5 acres 26.2 586.2 696.4 

Total  1,085.9 678.3 907.6 

Total Water System   2,671.8 3,5579.4 

  1. Not all properties in zoning areas are currently connected 

Table 2-3 Projected Land Use within 6 and 20 Year Future Service Area 
2.2.2  Projected Population 
Population figures used in this plan were drawn from the Thurston County Regional Planning 
council. 

Current Retail 
Service Area 

Six Year Future 
Service Area 

20 Year Future 
Service Area 

Total Population for All 
Service Areas 

896 515 829 2,241 

Table 2-4  Six-Year Population Forecast 
 

Current Retail 
Service Area 

Six Year Future 
Service Area 

20 Year Future 
Service Area 

Total Population for All 
Service Areas 

2,814 1,617 2,602 7,033 

Table 2-5  Twenty-Year Population Forecast 
 

Current Retail 
Service Area 

Six Year Future 
Service Area 

20 Year Future 
Service Area 

Total Population for All 
Service Areas 

1,351 755 1269 3375 

Table 2-6, Six Year Employment Forecast 
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Current Retail 
Service Area 

Six Year Future 
Service Area 

20 Year Future 
Service Area 

Total Population for All 
Service Areas 

1,035 10 25 1,070 

Table 2-7, Twenty Year Employment Forecast 
2.2.3  Projected Non-Residential Water Needs 
As noted in Section 2.2.1, the projected land use includes a mixture of commercial, industrial, 
and residential zonings.  The resulting zonings will likely result in substantially more 
commercial and industrial connections to the Grand Mound Public Water System.   

2.2.4  Projected Non-Revenue Water 
“Non-revenue” water refers to water produced by a water system but not consumed by 
customers.  Non-revenue water is divided into two categories: accounted water and unaccounted 
water is distribution system leakage (DSL).  Examples of accounted water include water that is 
used to flush the system and hydrants, and to service the Grand Mound wastewater treatment 
plant. 

Until recently, all accounted water has been estimated.  In 2005, system employees and the local 
fire department committed to record the duration and number of times non-revenue water is 
consumed during non-emergency situations.  Other improvements are also planned, such as 
metering non-revenue water at the Grand Mound wastewater treatment.  

Thurston County anticipates that the overall percent of accounted non-revenue water will 
decrease as revenue-producing connections to the water and sewer system increase.  Additional 
connections will mean that more customers are consuming water and therefore “flushing the 
system,” and that the wastewater treatment plant will receive an adequate volume of water. 

Specific incidents that resulted in DSL water were not recorded.  However, operations and 
maintenance personnel describe several events that resulted in DSL water such as fire fighting, 
main breaks due to construction, worn meters, and leaks due to corrosion.  Table 2-7 shows the 
non-revenue water volumes for 2005 through 2010. 
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Makeup 
Water

System 
Flushing

Gal/Yr % ERUs
1.

2006 24,256,400 15,805,300 850,500 1,000,000 6,600,600 27.2% 63.9
2007 27,271,000 24,439,400 856,200 500,200 1,475,200 5.4% 14.3
2008 68,168,500 58,325,200 900,100 600,100 8,343,100 12.2% 84.0
2009 74,917,100 72,686,600 1,100,100 400,000 730,400 1.0% 7.4
2010 68,702,100 65,442,700 1,000,000 600,000 1,659,400 2.4% 16.1

 ANNUAL NON-REVENUE WATER SUMMARY 2.

Year
Source 

Production 
(Gal/Yr)

Service 
Meter 

Readings 
(Gal)

Non-Revenue Water
Accounted For Unaccounted For

16.5% 26.0

Notes
1. At one ERU= 282 gal/day

2005 16,256,000 11,984,900 780,900 800,100 2,690,100

 

Table 2-8, Non-Revenue Water Summary  
2.2.5  Water Rates  
Monthly water bills include two rates: a water-usage rate and a water base rate. Water-usage 
rates are based on how much water is actually used as measured by a water meter. Water base 
rates are calculated using ERUs, much like the connection fees. One ERU is assigned to every 
700 cubic feet of water used per month.  

2.2.5.1  Residential Rates 
For billing purposes, an established single-family-residence is assigned one ERU at $30.26 per 
ERU for the base rate, and then billed $1.72 for every 100 cubic feet used as measured at the 
residential meter.   

2.2.5.2  Commercial Billing 
For commercial billing purposes, an ERU value is assigned based on the type of establishment 
TCC 15.12.015 (Appendix M) which determines the base rate. For water usage, the established 
charged is $1.72 per 100 cubic feet used as measured at the establishment’s meter. 

2.2.6  Water Demand Forecasting 
2.2.6.1  Peaking Factors 
To produce the best, most reasonable forecasting figures, the Grand Mound Public Water System 
draws data from three sources to forecast future water demand: the estimating guidelines of the 
Water System Design Manual, existing data collected by the system, and projected population 
and zoning information provided by the Thurston Regional Planning Council.   

This data is used to produce an Average Daily Demand (ADD) of water on the system.  
Additional peaking factors, including Maximum Daily Demand (MDD) and Peak Hourly 
Demand (PHD), are used to project potential system-limiting demands.   
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A Maximum Daily Demand peaking factor of 1.7 is usually thought to be sufficiently 
conservative for planning purposes in Western Washington, and is used herein for the Grand 
Mound Plan, all according to the Water System Design Manual.  Using the ADD2010 from 
Section 2-1.4, the resulting MDD2010 is 479 gpd/ERU.  

The Peak Hourly Demands are shown in Table 10 for Residential, Commercial and combined 
conditions 

2.2.6.2  Forecasting 
Population projections for the Grand Mound area provide a framework for estimating future 
water demands. Table 2-9 shows the existing water demand per capita based on single family 
connections.   

 

Water Water

Year Consumed2 Demand
(gal/yr) (gpcd)

2005 188 7,096,600 103.3
2006 235 11,432,100 133.2
2007 285 13,716,300 131.8
2008 312 15,602,200 136.9
2009 340 20,409,800 164.3
2010 468 19,178,300 112.2

EXISTING WATER DEMAND Per CAPITA
(Single Family Connections)

2. Water consumed by single family connections

1. Assuming 2.3 persons per single family connection 

Single Family 

Population 1.

 

 
Table 2-9, Existing Water Demand Per Capita  

 

The above table reflects a discrepancy in water demand per-capita per-day from more typical 
values.  This is likely because the Grand Mound Public Water System began operation in 1999, 
and a significant number of single-family connections did not occur until 2002. However, 
existing trends over the past several years may provide a basis for forecasting a demand of 100 
gallons per-capita demand, (gpcd) per-day. 

The 6-year and 20-year water demand forecast for a system with less than 10,000; commercial 
and residential connections can be combined. 

The total amount of water pumped in 2010 was 68,702,100 gallons. Using the ERU of 282 
gallons per day and utility’s projects of 5 new ERUs through 2015 and 18 new ERUs to 2032, all 
with 2% growth in all commercial we can compute the use shown in Table 2-10 below. 
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2010 667 68,702,100 20,133,483 41,996,396 4,666,266
2011 662 68,226,138 20,630,223 42,836,324 4,759,592

2012 676 69,674,796 21,126,963 43,693,050 4,854,783
2013 691 71,142,493 21,623,703 44,566,911 4,951,879
2014 705 72,629,609 22,120,443 45,458,249 5,050,917
2015 720 74,136,532 22,617,183 46,367,414 5,151,935
2016 747 76,955,183 24,405,447 47,294,763 5,254,974
2017 775 79,794,442 26,193,711 48,240,658 5,360,073

2018 802 82,654,721 27,981,975 49,205,471 5,467,275
2019 830 85,536,440 29,770,239 50,189,581 5,576,620
2020 859 88,440,028 31,558,503 51,193,372 5,688,152
2021 887 91,365,922 33,346,767 52,217,240 5,801,916
2022 916 94,314,569 35,135,031 53,261,584 5,917,954
2023 945 97,286,424 36,923,295 54,326,816 6,036,313
2024 974 100,281,950 38,711,559 55,413,352 6,157,039
2025 1003 103,301,622 40,499,823 56,521,619 6,280,180
2026 1032 106,345,922 42,288,087 57,652,052 6,405,784
2027 1062 109,415,343 44,076,351 58,805,093 6,533,899
2028 1092 112,510,387 45,864,615 59,981,195 6,664,577
2029 1123 115,631,566 47,652,879 61,180,819 6,797,869
2030 1153 118,779,404 49,441,143 62,404,435 6,933,826
2031 1184 121,954,433 51,229,407 63,652,524 7,072,503
2032 1215 125,157,198 53,017,671 64,925,574 7,213,953

Notes:

Inversely computed from actual 2010 flows and accounts
Based on actual ADD of 188,095 gpd in 2010 + 5 ERUs until 2015; then 18 ERUs
Great Wolf Demand assumed to increase 2% per year.
Planning horizon for this WWP shown gray shaded and underlined

Other 
Comm

COMPUTED ERUs & FLOWS

Projected numbers are based on utility's actual flows and customer count - 2010: 
Shown light green

Total 
ERUs

Year
Total 

Pumped
Residential Great Wolf

 

Table 2-10 Computed Flows & ERUs 
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2010 195 54,990 282 479 176
2011 181 51,042 282 480 180
2012 185 52,170 282 480 183
2013 190 53,580 282 479 185
2014 194 54,708 282 479 188
2015 199 56,118 281 478 191
2016 216 60,912 297 505 204
2017 233 65,706 295 502 214
2018 249 70,218 294 499 224
2019 266 75,012 292 497 234
2020 284 80,088 291 495 245
2021 300 84,600 290 493 255
2022 317 89,394 289 491 265
2023 334 94,188 288 490 275
2024 351 98,982 287 488 286
2025 368 103,776 287 487 296
2026 384 108,288 486 306 296
2027 401 113,082 485 317 306
2028 418 117,876 484 327 317
2029 436 122,952 483 337 327
2030 452 127,464 482 348 337
2031 469 132,258 482 358 348
2032 486 137,052 481 368 358

Year

Residential Flow Factors for Planning Period

Residential 
Flows GPDERUs

ADD 
gpd/ERU

MDD 
gpd/ERU

PHD gpm

 

Table 2-10A Residential Flow Characteristics
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2010 472 46,662,662 332 564 399
2011 481 47,595,915 343 584 420
2012 491 48,547,834 337 574 420
2013 501 49,518,790 331 563 420
2014 511 50,509,166 327 555 421
2015 521 51,519,349 322 547 422
2016 531 52,549,736 320 543 426
2017 542 53,600,731 306 520 415
2018 553 54,672,746 294 500 407
2019 564 55,766,201 284 483 400
2020 575 56,881,525 274 466 393
2021 587 58,019,155 266 452 389
2022 599 59,179,538 258 439 385
2023 611 60,363,129 252 428 382
2024 623 61,570,392 245 417 379
2025 635 62,801,799 240 408 377
2026 648 64,057,835 235 400 376
2027 661 65,338,992 230 392 375
2028 674 66,645,772 226 384 375
2029 687 67,978,687 222 377 375
2030 701 69,338,261 218 371 376
2031 715 70,725,026 215 365 376
2032 729 72,139,527 212 360 378

Commercial Flow Factors for Planning Period

Year ERUs
Commercial 
Flows GPD

ADD 
gpd/ERU

MDD 
gpd/ERU

PHD gpm

 

 Table 2-10B Commercial Flow Characteristics   
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2010 667 68,702,100 282 479 459
2011 662 68,226,138 282 480 457
2012 676 69,674,796 282 480 465
2013 691 71,142,493 282 479 473
2014 705 72,629,609 282 479 482
2015 720 74,136,532 282 479 491
2016 747 76,955,183 282 479 507
2017 775 79,794,442 282 479 524
2018 802 82,654,721 282 480 541
2019 830 85,536,440 282 480 557
2020 859 88,440,028 282 479 574
2021 887 91,365,922 282 479 591
2022 916 94,314,569 282 479 608
2023 945 97,286,424 282 479 626
2024 974 100,281,950 282 479 643
2025 1003 103,301,622 282 479 661
2026 1032 106,345,922 282 480 678
2027 1062 109,415,343 282 480 696
2028 1092 112,510,387 282 480 714
2029 1123 115,631,566 282 479 732
2030 1153 118,779,404 282 479 751
2031 1184 121,954,433 282 479 769
2032 1215 125,157,198 282 479 788

Total Grand Mound Flow for Planning Period

Year ERUs
Residential 

Flows GPD
ADD 

gpd/ERU
MDD 

gpd/ERU
PHD gpm

 

Table 2-10C Combined Flows Characteristics
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Chapter	3	
 

3.0 SYSTEM ANALYSIS 
The objective of this chapter is to determine whether the Grand Mound Public Water System’s 
existing facilities can meet the existing and projected demands for high-quality water. This 
chapter will provide a layout of the water system and a projected system hydraulic analysis, and 
describe proposed improvements.   

Please refer to Figure 3-1 for a water system infrastructure map. 

3.1 System Design Standards 
The Grand Mound Public Water System is designed according to standard engineering practices 
and guidelines established by the Washington State Department of Health “Water System Design 
Manual.” (Use of the manual’s guidelines is described below.)  

Thurston County also requires new construction projects to meet minimum construction 
standards in order to connect to the Thurston County’s Development Standards for Water and 
Sewer Systems 
(http://www.co.thurston.wa.us/wwm/Engineering_Standards/Water_Sewer_Standards/Water_Se
wer_Standards.htm) (Appendix K). 

These standards are outlined in Chapter 7 of this Plan. 

3.1.1 Water Quality Parameters 
The quality of water in the Grand Mound Public Water System is monitored regularly in 
accordance with state and federal standards. A list of the monitored parameters and their testing 
frequency are shown in Appendix H.  The most recent water quality reports are also included in 
Appendix H. 

3.1.2 Average and Maximum Daily Demands 
Water demands used for design purposes are calculated according to the Water System Design 
Manual.  These demands are expressed at a flow rate of gallons per minute (gpm) and include the 
Average Daily Demand (ADD) and Maximum Daily Demand (MDD). 

The ADD is determined by multiplying the average per capita demand by the estimated 
population for projected years.  The ADD estimates the average daily demand for projected 
planning years. 

The MDD is determined by multiplying the ADD by the maximum day peaking factor.  This 
peaking factor is the highest daily consumption of the year divided by the ADD.  The WSDOH 
preferred Western Washington peaking factor range is 1.7.  The MDD estimates the highest daily 
demand for the projected planning years. 

3.1.3 Peak Hourly Demand 
The Peak Hourly Demand (PHD) is another water demand used for design purposes.  The PHD, 
expressed in gallons per minute, is a calculated value based on Equation 5-1 from the Water 
System Design Manual.   
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3.1.4 Storage Requirements 
Grand Mound’s water-storage system has been designed to be implemented in two phases. The 
capacity for water storage was verified using standards outlined in Chapter 9 of the Water 
System Design Manual.  Analysis of the water system’s storage is contained in Section 3.3.3.2. 

3.1.5 Fire Flow Rate and Duration 
For planning purposes, a fire flow demand of 2,000 gpm for two (2) hours has been 
recommended by the Thurston County Fire Marshal to be used in the design of structures being 
served by the Grand Mound Water System. This fire flow demand can be converted to an 
allowable fire area constructed in accordance with Thurston County Code.  The fire area varies 
depending on construction type and allowable fire flow demands and rates. Thurston County 
provides Table III-A-A from Thurston County Code 14.32.110 as a guide for allowable fire area 
in square feet based on various fire flow rates. When the Water Plan was last updated in 2006 the 
Great Wolf lodge did not exist and the fire flow was not upgraded at that time.  

3.1.6 Minimum System Pressure 
The Grand Mound Public Water System is designed to meet the minimum system pressures 
described in WAC 246-290-230, including minimum system pressures at PHD flows (30 psi 
throughout the system) and minimum system pressures at MDD (20 psi throughout the system) 
with fire flow.  These values are noted in Section 2.2.6.   

3.1.7 Minimum Pipe Sizes 
The Grand Mound Public Water System is designed to meet the minimum pipe sizes described in 
WAC 246-290-230.  The chapters that relate to the system describe minimum diameters of 
distribution mains.  These values are noted in Section 3.3.4 of this plan.   

3.1.8 Telemetry System 
The Grand Mound Public Water System uses the computerized telemetry program, WonderWare 
Version 10.1, to operate and control major functions of the water system.  Wonder Ware uses 
both a dedicated telephone circuit and radio frequency transmissions to control functions at the 
source, distribution, and storage facilities. 

3.1.9 Backup Power Requirements 
According to Department of Health standards, each water system should have sufficient backup 
power to accomplish the following: 

 ensure 30 psi water system pressure ADD; and, 

 ensure fuel types  and storage are consistent with the Wellhead Protection Plan for the 
water supply source. 

Backup power is provided from the wastewater treatment plant’s diesel powered auxiliary 
generator.  This generator provides power to operate Well #1, the chlorination system, the pH 
adjustment system and the Supervising Controlled and Data Acquisition (SCADA) system.  Well 
#2’s backup power is by way of a portable generator unit that is available on the waste water 
treatment plant site.  On-call staff is available 24 hours a day, seven days a week by way of a 
local call center.   
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3.1.10 Valve and Hydrant Spacing 
The Development Standards for Water and Sewer Systems, Thurston County, Chapter 2, requires 
hydrants be provided: 

1 At least one hydrant at all roadway intersections; 

2 At a maximum interval of 330 feet or watermain in all areas except single family and 
duplex residential areas; 

3 At an interval of 600 feet of watermain for single-family and duplex residential area; 

4 When any portion of a proposed building is in excess of 150 feet from a water supply on 
a public street,on-site hydrants shall be required. 

Valves shall be installed at a maximum interval of one valve every 1,000 lineal feet of 
watermain. 

3.1.11 Other System Policies that Affect Performance and Design 
The Grand Mound Public Water System benefits from additional design features and supportive 
public policies, which bolster the system’s reliability and performance.  This includes the use of 
water distribution main looping, and the placement of hydrants at the end of distribution mains. 

The looping of distribution mains helps provide a dependable, better quality of water. 
Approximately 80 percent of Grand Mound’s distribution main is either looped or capable of 
providing water service from either direction of the distribution main.  Where distribution mains 
are not looped, hydrants are located at the end of water mains to allow for flushing.   

3.2 Water Quality Analysis 
The Grand Mound Public Water System routinely tests the quality of its water according to 
requirements set by the Washington State Department of Health and the Safe Drinking Water 
Act. The testing process is outlined in a Comprehensive Monitoring Plan described in Chapter 6.  
As a part of this plan, samples are taken bi-weekly for the presence of coliform.  

A Department of Health summary of water quality reports on Nitrate levels for 2009 and 2010 is 
included in Appendix C. This summary does not show a trend of water quality variations for the 
parameters tested. 

The system is currently fed by groundwater drawn from two wells. The water quality at each 
source is also monitored in accordance with state and federal regulations.  A description of the 
scheduled water quality tests is noted in Chapter 6. 

The Grand Mound Public Water System holds waivers from the Department of Health for 
Synthetic Organic Compounds/Pesticides (SOC).   

Currently the system uses approximately 10 percent of its connection capacity based on Phase 1 
build-out.  The connections are found at various locations throughout the system. To maintain 
chlorine residuals and provide an acceptable quality of water, the system is flushed on a regular 
basis. System flushing and the estimated amount of water volume consumed due to flushing is 
discussed Section 2.2 of the Plan. 

 

 



 

Grand Mound Water System Plan Chapter 3 - Page - 5 

3.3 System Description and Analysis   
The Grand Mound Public Water System is comprised of; two municipal wells, a single reservoir, 
a gas chlorination unit and pH modification unit that is located at the Grand Mound Wastewater 
Treatment Plant, A scaled map of water system service area and locations for each system 
component is provided in Figure 3-1.  A schematic of the water system components in provided 
in Figure 3-2. 

3.3.1 Source 
Two wells withdraw groundwater to supply the Grand Mound Public Water System.  Both wells 
withdraw water from the same aquifer.  The wells are approximately 60 feet deep and located 
within 0.4 miles of each other. Well logs are attached to the Vulnerability Assessment Forms, 
Appendix N. 

The well houses, their appurtenances, and transmission lines from the well houses to the 
chlorination facility are all approximately twelve years old and in good condition. The intake 
facilities have been monitored and inspected since the system began operating in 1999.  To date, 
maintenance of the intake facilities has not been necessary, nor is any scheduled maintenance 
required in the foreseeable future. 

Well House #1 is located approximately 0.1 mile from the system’s chlorination and PH 
adjustment facilities.  Well House # 2 is located approximately 0.5 mile from the chlorination 
and PH adjustment facilities.   

 

 

Figure 3-3 Photograph of Well House #1 Exterior 
 

Each well house includes a 2-stage centrifugal pump with a 20-horsepower motor, a water meter, 
a backflow prevention system, and other appurtenances necessary to meet Department of Health 
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standards.  Both wells are capable of producing a maximum of 1,000 gpm, with a sustainable 
rate of 462 gpm for  well #1 and 529 gpm for well #2.   

 

 

Figure 3-4 Photograph of Well House #1 Interior 
 

Fluctuations in the water table were monitored informally when aquifer levels were measured 
during the wells’ construction.  With the exception of anticipated seasonal changes, this 
monitoring did not reveal any variations or trends. 

3.3.1.1.  Source Capacity Analysis 
Thurston County has compared existing and projected demands for water from the Grand Mound 
Public System, and compared the data with existing water rights granted to the system. 

The water demands are summarized below.  The water rights are listed in Tables 4-1 and 4-2 of 
Chapter 4 in this plan. 

 As illustrated in Table 2-2 of Chapter 2, during 2010, 68.70 MG of water were pumped 
from the Grand Mound Public Water system.  In six years, the projected water demand 
will be 79.79 MG/yr, and within 20 years the demand will rise to 125.16 MG.  Projected 
water demands are listed in Table 2-10. 

 Existing water rights are expected to meet the annual average daily demand well beyond 
2032, based on instantaneous flow rates and annual average withdrawal rates. 

 The source capacity is based on equations in Chapter 6 of the Water System Design 
Manual.  These equations are shown below.  Equation 6-1 is used to determine the 
allowable ERUs associated with source capacity based on an annual demand time period.  
Equation 6-2 is used to determine the allowable ERUs associated with source capacity 
based on a maximum day demand.  Well No. 1 can pump 462 gpm and Well No. 2 529. 
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 Equation 6-1: ERU Based on Annual (Average) Demand 
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 Where: Na   = number of ERUs based on annual demand 
Va (gpm) = the annual volume of water available and used from all sources  
  for the system (except emergency sources) 

o ADD (gpd/ERU) = average daily demand per ERU 
o Qa (gpm) = flow rate from source “a,” 462 gpm. 
o Ta (min/yr) = time that source “a” is used per year 

 

 For the Grand Mound Public Water System: 

 

o Va2017 = the annual volume of water available and used from all sources for the 
system 

o Va2017 = 79,794,442 (see Table 2-10) 

o ADD = 295 gpd/ERU   (See Table 2-10 above) 

o Assume Ta = 18 hour/day = 394,470 min/yr. 

o Na = 
ERUgpd

gal
/295*365

min470,394min*/462
 =  1,695 ERUs 
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 Equation 6-2: ERU Based on Maximum Daily Demand 
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 Where: Nm 2017  = number of ERUs based on maximum daily demand in 2017 

 Vd (gpdmax) = total volume of water available and used for a maximum day’s demand 
for the system in 2017. 

 MDD (gpd/ERU) = maximum daily demand per ERU in 2017 

 Qd (gpm) = flow rate of source “d,” = 529 gpm 

 td (min/day) = time that source operates per day at 18 hours/day 
 

 For the Grand Mound Public Water System: 

o Vd 2017 = instantaneous flow rate for one day in 2017 

o Vd 2017 = 79,794,442*1.7 (peaking factor)/365 

o   Vd 2017   = 371,391 gal/day 

o MDD2017 = 502 gpd/ERU (see See Table 2-10 above)  

o Ta = 18 hours or 1,080 min.(assumed) 

o Nm 2017 = 
ERUgpd /502

60*18*529
 = 1,138 ERUs 

 In summary, by 2017, the Grand Mound Public Water System’s capacity will meet the 
annual daily demand.  

 

 SOURCE CAPACITY ANALYSIS 2017 

 1,691 ERUs Based on Annual (Average) Demand 

 1,138  ERUs Based on Maximum Daily Demand 

 999 Connections Approved by DOH Check  

 

3.3.2 Water Treatment 
3.3.2.1 General Description and Condition 
The Grand Mound Public Water System treats its water by adding chlorine gas and sodium 
hydroxide to raw water produced by both wells.  The treatment process occurs at one central 
facility.  This facility is located in a ventilated concrete block room adjacent to the Grand Mound 
Wastewater Treatment Plant.  
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The system uses chlorine gas to disinfect the water, prevent the growth of algae and 
microorganisms, and to prevent unpleasant tastes and odors. The chlorination treatment system is 
approximately twelve (12) years old and is currently in good condition.  The chlorination and pH 
adjustment systems have a life expectancy of 50 years.  A photograph of the chlorination 
injection location along the water main is shown below. 

 

 

Figure 3-5 Photograph of the Chlorination Injection Equipment and Location 
 

 The chlorination treatment process is run by a Supervisory Control and Data Acquisition 
(SCADA) system, which monitors and controls the addition of chlorine and pH 
modification system. The process is continuous and injects gaseous chlorine into the 
supply water at a typical rate of 1-2 mg/l.  The target residual for disinfecting water in the 
distribution system is 0.25 ppm.  At this rate, microorganisms associated with disease 
cannot survive. 

 The chlorination system is designed to provide maximum instantaneous treatment to  a 
flow rate of 1,000 gpm.  No fluctuations or trends in treatment capacity have been 
observed for this system. 

The treatment system faces two operational difficulties. The first is a reoccurring issue with low 
chlorine residual levels in the treated water at the storage facility.  This is because customer 
demand for water is often so low that water is kept in the storage facility for long periods of time.  
The second difficulty is a technical malfunction with equipment when both wells are in 
operation.  Resolution to these items is addressed later in this chapter. 
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3.3.2.2 Water Treatment Capacity Analysis 
Based on the existing and projected demands for water as identified in Chapter 2, the current 
water treatment system is capable of meeting current and future water needs.  

3.3.2.3 Anticipated Future Water Treatment 
At this writing, no additional water treatment of raw water is anticipated for the system. 

3.3.3 Storage 
3.3.3.1 General Description and Condition 
The Grand Mound Public Water System currently includes one storage reservoir (Figure 3.6).  
This facility is a welded steel standpipe, 45-feet high and 42-feet wide. The standpipe was built 
in 1998, along with most of the other system facilities. The standpipe is located on a hillside east 
of Interstate 5 and outside of the system boundary. The location of the standpipe is shown in 
Figures 3-1 and 3-2.  

 

 

 

Figure 3-6 Photograph of the System’s Storage Facility 
 

The storage facility has a capacity of approximately 0.5 MG, and it is in good condition, the tank 
was inspected in 2006.  The anticipated life expectancy of the facility is 50 years  

This storage facility is contained within the system’s one pressure zone.  The water system’s 
wells currently have the capacity to send about 1,000,000 gallons to the storage facility each day. 
The average daily demand in 2011 was 26,000 gallons.  Resulting turnover of water is 
approximately 18 days. 
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With the construction of the Great Wolf Lodge the Thurston County fire marshal has 
recommended the fire flow be increased to 2,000 GPM for duration of 120 minutes, which is 
approximately 240,000 gallons.   

3.3.3.2 Storage Capacity Analysis 
As discussed in Chapter 2, the Grand Mound Public Water System is expected to have up to 775 
ERUs connections by the projected 6-year planning period (2017), and up to 1,215 ERUs within 
the 20-year period (2032).  Great Wolf is expected to require 425 ERUs in 2012 and up to 630 
ERUs in 2032.  Other commercial users will require 47 ERUs in 2012 and 70 ERUs by 2032.  

Design Operational Equalizing Fire Suppression Standby Dead Required Available

Year Storage Storage 1. Storage Storage 2. Storage Storage Storage
2012 82,905 0 240,000 135,200 200 458,305 500,000
2017 82,905 0 240,000 155,000 200 478,105 500,000

2032 3. Unkn Unkn Unkn. Unkn Unkn Unkn Unkn

Notes
1. Two days(ADD)N< tm(Qs-QL) until 2031.  See Table 10C.  Use 200 gal per DOE Design Standards.

MINIMUM REQUIRED STORAGE FACILITY VOLUMES
Reservoir Parameter (gal)

2.  2012 ERUs = 676; 2017 ERUs= 775.  See Table 2-10C

3.  Demand conditions and required storage are difficult to predict.

 

Table 3-1, Storage Facility Volumes 
Operational Storage is determined using the 42-foot diameter reservoir operating through a 
height of 8 feet (Shut off at 315.5, pumps on at 307.5 = 8 feet). 

Based on the equations contained in the Water System Design Manual and the forecasted 
demand for water, both the equalizing and standby storage are unnecessary.  This is due to the 
water system’s large pumping capacity relative to the low demand.  Therefore, most of the 
storage may be saved for operational uses or fire suppression.  

The above storage volumes provide for a fire flow at a rate of 2000 gpm for two (2) hours.  
Additionally, hydraulic analysis indicates the system, using the reservoir capacities as described 
above will require an additional storage reservoir capacity as the system expands. 

3.3.4 Distribution System 
3.3.4.1 General Description and Condition 
The water distribution system for the Grand Mound Public Water System consists of 
approximately 37,000 linear feet of water main piping.  The water main ranges in size from 8 
inches to 14 inches.  All water mains are currently made of PVC piping and are contained within 
one pressure zone.  This pressure zone typically operates at a pressure of 50-60 psi at most 
locations.  The majority of piping was installed in 1998 with additions constructed as 
development occurred and is generally in good condition.  



Grand Mound Water System Plan Chapter 3 - Page - 12 

The typical separation between water and sewer lines is 10 ft, minimum.  However, where steel 
encasements have been bored under state highways, the separation is less than two (2) ft.  In 
these cases, each pipe is sleeved in a secondary ductile iron pipe for protection purposes.  

The valve locations and hydrant spacings meet the state requirements.  The system requires 
valves to be spaced at a maximum interval of one valve every 1,000 ft and hydrants to be spaced 
every 600 ft in residential areas and every 330 ft in commercial areas. 

This system does contain dead-end lines.  These lines are shown in Figure 3-1, of the water 
system infrastructure map.  Dead-end lines are equipped with hydrants to facilitate system 
flushing. 

Leaks in the conveyance system are sporadic, however, they do occur.  When leaks occur, they 
are often caused by service line breaks due to independent contractor activities, auto impacts to 
fire hydrants, and corrosion of system components.  System leaks include conveyance system 
breaks and component failures. 

Due to the age and type of materials used in the conveyance system, there is currently no 
program in place to replace any part of the conveyance.  The life expectancy of the PVC piping 
is 50 years. 

A dedicated computer workstation, using the SCADA system, is used to monitor and report 
system pressures.  Data collected by the SCADA system is recorded onto the workstation should 
future analysis be necessary.  The SCADA system records historical flow rates at both wells, the 
system pressure at both wells, the reservoir level, the reservoir alarm settings, the chlorinator 
feed speed control, and other pertinent data. 

3.3.4.2 Hydraulic Capacity Analysis 
The Grand Mound Public Water System uses the hydraulic modeling software H2ONET, for 
AutoCAD 2011, from Innovyze.  This software is used to evaluate the hydraulic capacity of the 
water system.  No system deficiencies were found when the model was calibrated. Appendix G 
provides modeling test results that calibrate, forecast, and map the modeling network. 

H2ONET models are based on the concept of energy conservation using the Hazen-Williams 
equation and related coefficients.  A crucial assumption made for this model is the Hazen-
Williams roughness constant (C) for pipe roughness.  This model uses C = 150, while the design 
for the PVC pipe used in water system varies with age from C = 130-150.   

For the model to accurately simulate real-world conditions, accurate water-system data is 
required. This includes the physical properties of pipe, junctions and fittings, reservoir(s), and 
well(s).  The physical properties of each of these elements must be accurately described to create 
an accurate simulation.  Physical properties may include dimensions, elevations, material type, 
pipe lengths, fitting type, etc.  With the exception of junction elevations, this model uses the 
physical properties from the Grand Mound Public Water System based on record drawings 
produced by Earthtech in 1998.  Junction elevations are taken from Thurston County Geodata’s 
two (2) ft contours, with the junction elevations taken at 3-feet below the ground surface. 

Successful modeling also requires the accurate input of information related to water system 
operations and water system demands throughout the system. This model uses the system 
operations based on the Earthtech design report for Grand Mound Water System – Phase 1.  The 
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system demands can be either actual (based on records) or assumed.  For model verification, this 
model uses actual demands from 2010 

H2ONET is also capable of generating alarms during the modeling process to warn of problems 
in the water system. High- and low-pressure limits were established for the Grand Mound Public 
Water System.  The alarms warn the modeler of pressure variations exceeding the lower limits 
based on WAC 246-290-230 and the higher limits of 80 psi and 100 psi. 

The model also included other assumptions specifically tailored for Grand Mound, including the 
location of demand junctions, or “nodes.” These nodes were placed at locations where fire 
hydrants exist and where there are pipe junctions 

For calibration purposes, the model is provided with actual flows to record system responses.  
During these flow tests, system response data (such as flow rates, system pressures, water inputs 
to the system, and reservoir elevations) are all recorded.  Alarms are produced if pressures at any 
point in the system fell below 30 psi during PHD, or 20 psi during fire flow. 

In this instance, the data collected includes the actual known large flow from a fire hydrant 
(located at a specific junction in the model), a water system pressure reading from an adjacent 
hydrant, water level reading in the reservoir, and the operational status of the source wells.  The 
corresponding multiple estimated residential flows are based on usage records for a period 
similar to that during the calibration flow test.   

After performing the calibration flow test, some of the collected system response data are entered 
into the model.  Scenarios are run using the collected data, and the model output data is 
compared to the remaining collected data.  If the model output data corresponds with remaining 
collected data, the model is considered accurate.   

However, if the model output data does not correspond with the remaining collected data, the 
model should be adjusted to more accurately simulate the response of the water system.  
Modeling elements that might be adjusted include pipe roughness coefficients, minor losses at 
fittings, and general system operation and demand data.   

For the calibration of the Grand Mound Public Water System model, the assumed Hazen-
Williams pipe roughness constant of 150 provided a conservative model response.  All modeling 
results displayed less pressure than those actually observed in the field.  Therefore, the C-value 
should remain at 150 until the age of the pipe produces lower pressures. 

Use of this value provided a model that resulted in junction pressure differences between the 
model data and collected data typically less than 3 psi (or approximately 5%).  This is an 
acceptable difference for calibration purposes.   

3.4 Summary of System Deficiencies 
The Grand Mound Public Water System has completed a review of system deficiencies.  These 
deficiencies have been grouped in Table 3-2 below by category of deficiency and rated based on 
priority 
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Priority
Rating

Category 1 - Source Issues
Both current wells are relatively shallow in depth.  At the current depths with the transmissive 
soils overlying the wells, the wells have an increased potential risk of being influenced by surface 
water run-off.

4

Currently well #2 does not contain auxilliary power. 6

Category 2 - Treatment Issues

None

Category 3 - Conveyance Issues

The conveyance system contains only two (2) dedicated sampling stations. 8

The distance between the existing hydrants and corresponding foot valves is minimal. 11

Some distribution mains dead end.  The water in those dead ends is more likely than water at other 
locations to become stagnant.

10

Category 4 - Storage Issues

More storage may be required needed depending on actual growth. 7

At this wring the reservoir is not provided with auxiliary power.  Mobil power is available in near 
proximity.

9

GRAND MOUND WATER SYSTEM DEFICIENCIES

Description of Deficiency

 

Table 3-2, System Deficiencies 
Some deficiencies listed above are low priority and will be corrected in the future as additional 
connections to the water system are made or as the developed water system standards are 
implemented. 

Therefore, these projects have not been chosen to advance as formal improvement projects.  
These projects include the reduction of stagnant water in the reservoir, the reduction of stagnant 
water in dead end locations, and the increased distance between hydrants and foot valves.   

All other deficiencies are noted as improvement projects in Section 3.5. 

3.5  Selection and Justification of Proposed Improvement Projects 
The Grand Mound Public Water System produces a 6-year capital facility plan (CFP) for 
approval by the Thurston County Board of Commissioners each year. Commissioners refer to the 
plan when making budgeting decisions and the plan drives how projects are prioritized. System 
deficiencies noted in Section 3.4 that can be corrected with improvement projects are included in 
either the 6-year or 20-year CFP list. 

Tables 3-3 summarizes projects based on this 6-year CFP, respectively.  The costs are estimated 
based on full implementation of the project.  Sections 3.5.1 through 3.5.7 further describe the 
projects, including system upgrades to construction of a new second reservoir.  
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Expected
Projects Location Costs
Grand Mound Water System Upgrades System Wide $60,600

Grand Mound Way Watermain Loop Grand Mound Way $1,000,000

Second Grand Mound Reservoir and Booster Station Unknown $2,025,000

Land Acquisition for Well # 3 Unknown $150,000

Grand Mound Well and  Pump # 3 Unknown $350,000

Land Acquisition for Well # 4 Unknown $150,000

Grand Mound Well and  Pump # 4 Unknown $350,000

EXPENDITURE TOTAL $4,085,600
Notes

PROPOSED IMPROVEMENT PROJECTS FOR SIX YEAR PLANNING 1.

1.  These projects will be completed with other than Operating Funds resources  

Table 3-3, Improvements for the Six Year Planning  
 

3.5.1  Grand Mound Water System Upgrades 
Installation of well drains for wells #1 and #2, Water treatment system upgrades, water 
distribution upgrades, eliminated butter fly valves, service and upgrade chlorination equipment 
and add new and upgrade water quality sample stations. 

3.5.2 Grand Mound Way Watermain Loop 
Installation of a new water main from Grand Mound Way to existing treatment plant. 

3.5.3  Second Grand Mound Reservoir and Booster Station 
Siting, design and construction of a second reservoir and booster station to meet future 
development and fire flows for emergency services when new water demands require. 

3.5.4  Land Acquisition for Well # 3 
Locate and purchase land for future well #3.  

3.5.5 Grand Mound Well and Pump #3 
Development of well #3 will involve drilling of a new well and capping of the well for future 
use.  Future development of this well depends on future demand but would include a new well 
pump station and connecting the well into the existing water distribution network. 

3.5.6 Land Acquisition for Well # 4 
 Locate and purchase land for future well #4 

3.5.7 Grand Mound Well and Pump # 4 
Development of well #4 will involve drilling of new well and capping of the well for future use.  
Future development of this well depends on future demand but would include a new well pump 
station and connecting the well into the existing water distribution network. 
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Chapter	4	
 
4.0 WATER RESOURCE ANALYSIS & WATER USE EFFICIENCY (WUE)  
The Thurston County Conservation Program compares existing water rights with future water 
needs.  

4.1. Conservation Program Development and Implementation 
The Grand Mound Public Water System currently has sufficient water rights and system capacity 
to satisfy all customer demands through the 6-year and 20-year planning horizons.  At this time 
the system’s conservation program meets the State’s minimum requirements. 

4.1.1 Conservation Objectives 
Through its conservation program, the Grand Mound Public Water System strives to reduce the 
maximum daily demand upon the system. The following objectives are identified: 

Reduce unaccounted for water. 

Maintain a loss rate of less than 10%. 

Reduce the amount of water used for landscaping. 

Water Use Efficiency Measures 
At a minimum, the State of Washington requires the following conservation measures: 

 Meter all water supply sources; 

 Publicly promote the conservation program; 

 Consider the benefits and costs of installing individual service meters and implementing a 
conservation rate structure; and 

 If the unaccounted water is greater than 10%, implement a program to detect and repair 
leaks, evaluate and repair faulty meters, and correct other operation problems that may be 
causing the unaccounted water problem. 

For a small Group A water systems, the state recommends conservation programs include the 
following components:  

 Public education to promote the conservation program, using bill inserts, Web 
information and other methods.  

Technical assistance.  

4.2 Source of Supply Analysis 
Based on the 20-year forecast for the Grand Mound Public Water System outlined in Chapter 2, 
no additional water rights will likely be necessary to operate the water system.  If developers 
request an expansion to service-area boundaries in the future, they must supply and dedicate 
water rights to the system. The volume of dedicated water rights must meet or exceed the 
forecasted demand for the proposed expansion. By requiring dedication of water rights in this 
manner, the system can expand beyond the forecasted area while maintaining a sufficient supply 
of water. 
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4.2.1 Enhanced Conservation Measures 
Since the Grand Mound Public Water System’s current water rights are expected to sufficiently 
meet current and future water needs, the system has no plans for pursuing additional water rights 
at this time. Subsequently, no enhanced conservation measures will be noted. 

4.2.2 Water Right Changes 
Thurston County recently purchased water rights C-22A, C-10790, C-8031 and CSWC-321A. 
The new water rights add 496.75 Annual acre feet to the water rights already owned by the 
County for a total of 1023.15 acre feet per year. 

4.2.3 Interties 
See Section 4.5. 

4.2.4 Artificial Recharge 
At this time, the Grand Mound Public Water System does not perform any activities regarding 
artificial recharge. 

4.2.5 Use of Reclaimed Water and other Non-Potable Sources 
At this time, the Grand Mound Public Water System does not use reclaimed or any other non-
potable, water sources.  

4.2.6 Treatment 
No additional sources of supply are being pursued as a result of water quality problems.  

4.3 Water Right Evaluation 
4.3.1 Permits, Certificates, Claims, and Applications 
The Grand Mound Public Water System possesses six water rights, which are currently 
appropriated.  These water rights provide sufficient water to meet the 20-year forecast outlined in 
Chapter 2.  A complete list of these water-right permits, certificates, or claims are noted in 
Tables 4-1 and 4-2 (Water System Planning Handbook Tables 3 and 4, respectively) located at 
the end of this chapter.  

4.3.2 Narrative Description 
The Grand Mound Public Water system is supplied by groundwater that is extracted from wells. 
The locations of these sources are located in Township 15 North, Range 3 West, as shown in 
Figure 3-1.  The depths of the wells are noted in Section 3.3.1.  The sources provide water for 
domestic, industrial, and commercial water use.  This water will be consumed in the area in 
accordance with the water rights.  This area currently consists of the utility local improvement 
district shown in Figure 3-1.   

The period of use for these water rights is noted as year-round, or continuous.  This period of 
use, along with a list of corresponding provisions, is noted Tables 4-1 and 4-2. 

4.3.3 Water Rights, Current Water Usage, and Projected Needs 
Based on the information shown in Tables 4-1 and 4-2, existing water rights meet the forecasted 
20-year water demand noted in Chapter 2.  Therefore, it is anticipated that additional water rights 
will not be needed for the time period noted.   
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4.3.4 Water Reservations 
The Grand Mound Public Water System does not currently hold any water reservations granted 
by the Department of Ecology. 

4.4 Water System Reliability Analysis 
The Grand Mound Public Water System provides a dependable source of water by maintaining 
reliable water sources, water rights, and facilities. The reliability of the water system is further 
analyzed below.  In addition, using total pumpage rate verses metered sales equals distribution 
system leakage (DSL) of 2.4 percent.   

4.4.1 Summary of System Reliability Efforts 
4.4.1.1 Source Reliability 
The source of supply to the water system consists of two shallow wells placed in transmissive 
soils and located adjacent to the Chehalis River and other smaller tributaries.  Historical data 
trends on both wells have shown little variation of aquifer levels (based on well production logs) 
since their inception in 1996.   

The quality of the water supplied by the source wells has also remained consistent.  When the 
wells were constructed, the need for water quality treatment, including treatment for pH levels, 
was noted. The pH Adjustment System was constructed in 2008.   

In conjunction with the wellhead and water quality protection efforts noted in Chapter 5, the 
sources for the water system are considered reliable. 

4.4.1.2 Water Right Adequacy 
With the existing water rights listed in the Water System Plan, WATER RIGHTS SELF 
ASSESSMENT  6 YEAR FORECAST Table and 20 YEAR FORECAST Table exceeding the 
forecasted 20-year water demand noted in Chapter 2, the water rights for the Grand Mound 
Public Water System are adequate and, therefore, considered adequate. 

4.4.1.3 Facility Reliability 
If an emergency or power outage occurs, the Grand Mound Public Water System is capable of 
operating on the existing diesel-powered auxiliary generators and supplying enough water to 
meet the forecasted 20-year demand. This includes the fire flow requirements noted in Chapter 3.   

The proposed improvement projects related to system reliability (as noted in Chapter 3) are all 
optional. Therefore, the system is considered sufficiently reliable. 

4.4.2 Water Use Efficiency Planning 
The Public Works Department has developed a preliminary Water Use Efficiency Policy and is 
currently developing a Water Use Efficiency Plan based on the 2007 Water Use Efficiency Guild 
Book change date, Department of Health. The Department of Public Works current policy 
recognizes that water shortages may be caused by a number of circumstances, such as drought, 
water contamination, shallow wells and/or the loss of a water source.  

The Department of Public Works had a Water Conservation Forum for the Grand Mound Water 
System on May 23,2011in the Rochester High School Library.  We explained to the area 
residents that the Water Use Efficiency Plan information will be incorporated into the Water 
System Plan and that we needed to have an achievable goal in the plan.  We decided that our 
goal would be to reduce the water consumption from our wells. The method to accomplish this 
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would be to establish a tiered rate structure that would encourage residents to save money by 
using less water and purchase the water at a lower commodity rate then that available under a flat 
rate structure. 

The Public Works Department is prepared to implement a phased response depending on the 
severity of the shortage. The phases of response are: 

Phase 1:  Voluntary conservation 
Goal:  Reduce water use by 5 -10%.  

Method:  

 Voluntary reduction of customer lawn and garden irrigation.  

 Reduce the number of toilet flushes.  

 Voluntary reduction of nonessential commercial and industrial use.  

Public Information and Education 
During the voluntary conservation phase, the Public Works Department will inform utility 
customers of conservation goals, the appropriate conservation measures, and future actions that 
might be taken if conservation goals are not met. The department will use the following methods 
to inform customers:  

 Press releases to local newspapers; 

 Utility billing inserts; and 

 Postings on the department Web site. 

 Implement a tiered water use rate structure 

Phase 2: Mandatory conservation   

Criteria: Conservation goals are not being met or the nature of the water shortage requires more 
stringent measures. 

Goal:  Reduce water use by 10 – 30%.   
Method:  

The Board of County Commissioners approves a resolution designating mandatory conservation 
measures and civil penalties for noncompliance 

 Irrigation would be allowed only on designated days and for a limited number of hours. 

 Customers would be asked to reduce the number of toilet flushes.  

 Commercial and industrial customers would confine water use to essential activities. (For 
example, restaurants would provide drinking water to customers only upon request.)     

Public Information and Education 
During the mandatory conservation phase, the Public Works Department will inform utility 
customers of conservation goals, conservation measures, and penalties for failing to comply with 
mandatory measures, and future actions that might be taken if mandatory conservation goals are 
not met. The department will inform customers through:  

 Residential, industrial and commercial door hangers;  



 

Grand Mound Water System Plan Chapter 4 - Page - 5 

 Press releases to local newspapers; 

 Utility billing inserts; and 

 Information posted on the department Web site.  

Phase 3: Water Shortage Emergency 
Criteria for Phase 3:  Conservation goals are not being met or the nature of the water shortage 
requires more stringent measures. 

Goal:  Reduce water use by greater than 30 %, provide adequate drinking water supplies.    
Method:  

 Board resolution declaring a water shortage emergency.  

 Ban on irrigation. 

 Reduce the number of toilet flushes 

 Ban on commercial and industrial water use as appropriate in order to maintain public 
drinking water supplies. 

 Activation of Thurston County’s Emergency Response Plan to arrange for drinking water 
supplies in concert with state, federal and nongovernmental agencies. 

 Implementation of long-term contingency plan.  

Public Information and Education 
During a water shortage emergency, the Public Works Department will inform utility customers 
of conservation requirements, conservation measures, penalties for failing to comply, and the 
next actions that will be taken should emergency conservation goals not be met. The department 
will also inform customers where, and when, they could obtain emergency drinking water.  The 
department will inform customers through:  

 Residential, industrial and commercial door hangers;  

 Press releases to local newspapers, radio, and television media; 

 Utility billing inserts;  

 Posting on the department Web site; and 

 Emergency broadcast as applicable. 

4.5 Interties 
A permanent intertie with the Rochester Water System is not considered feasible due to 
incompatible corrosion control treatment processes between the two systems. Rochester uses 
calcium carbonate while Grand Mound uses sodium hydroxide. However, while a permanent 
intertie is not feasible, the two water-systems do share a common boundary between the non 
expanding Group "A" Public Water System known as Prairie Vista Water system and Grand 
Mound System. At this location, there is sufficient infrastructure to implement an emergency 
intertie within a relatively short timeline should either system require and a short-term 
emergency source. Over the six-year planning horizon, Grand Mound will coordinate with 
Rochester to establish an emergency intertie agreement at the Prairie Vista/Grand Mound 
boundary and other locations as the Grand Mound system expands.  
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 4.6 Reclaimed Water 
The Public Works Department has anticipates developing an Engineering Report that evaluates 
the methods to create Class A Water from sewage treatment plant effluent.  The end use of class 
“A” water has not been determined, but maybe infiltrated using an approved method for the 
purpose of aquifer recharge. 

4.7 Meter Service 
The Public Works Department currently meters all water connections (except fire hydrants).  All 
new connections are required to have a water meter. 

4.8 Consumer confidence Report 
Each year the department prepares a consumer confidence report which is distributed to all water 
customers. 

 



 

Grand Mound Water System Plan Chapter 4 - Page - 7 

 

Table 4-1 

WATER RIGHTS SELF ASSESSMENT  6 YEAR FORECAST 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 

DATE 

(List oldest 
first) 

SOURCE 

NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 

WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES 

(6-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 

Maximum 
Instantaneous 

Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 

(Qa) 

Maximum 
Instantaneou
s Flow Rate 

(Qi) 

Maximum 
Annual 
Volume 

(Qa) 

Maximum 
Instantaneou
s Flow Rate 

(Qi) 

Maximum 
Annual 
Volume 

(Qa) 

Permits/ 

Certificates 

1. G2-28527P 

 

 

THUSTON 
COUNTY 

JUNE 12, 
1992 

WELLS 
1&2 

PRIMARY 870 521 425 61 445 460 

2.GA-20904C BARRET’S 
MOBILE 
HOMES 

MARCH 
29, 1973 

“ ADDITIVE 80 5.2 0 0 0 0 

3.C-220A THURSTON 
CO. 

DEC. 1, 
1948 

WELLS 

3 &4 

“ 70 10.5 0 0 0 0 

4.C-10790 “ AUG. 13, 
1969 

“ “ 373 83.25 0 0 0 0 

5.C-8031 “ FEB. 7, 
1961 

“ “ 314 140 0 0 0 0 

6.CSWC-3210A “ SEPT. 14, 
1943 

“ “ 476 263 0 0 0 0 
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TOTAL ************
** 

********* ********* **************** 
2,183 1,023.2 425 61 525 465.4 

INTERTIE NAME/ 

IDENTIFIER 

NAME OF PURVEYOR 

PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

Maximum 
Instantaneous 

Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 

(Qa) 

Maximum 
Instantaneou
s Flow Rate 

(Qi) 

Maximum 
Annual 
Volume 

(Qa) 

Maximum 
Instantaneou
s Flow Rate 

(Qi) 

Maximum 
Annual 
Volume 

(Qa) 

1. NONE        

2.        

3.        

4.        

TOTAL ****************************************
**** 

0 0 0 0 0 0 

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS 

Maximum Instantaneous 
Flow Rate (Qi) Requested 

Maximum Annual Volume  
(Qa) Requested 

1.  NONE      

2.      

3.      

4.      
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Table 4-2 
WATER SYSTEM Plan 

WATER RIGHTS SELF ASSESSMENT  20 YEAR FORECAST  

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 

DATE  

(List oldest 
first) 

SOURCE 

NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 

WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(20-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 
(Qa) 

Maximum 
Instantaneou
s Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 
(Qa) 

Maximum 
Instantaneou
s Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 
(Qa) 

Permits/ 

Certificates 

1. G2-28527P 

THURSTON 
COUNTY 

JUNE 12, 
1992 

WELLS 1 
& 2 

PRIMARY 870 521 450 132 420 389 

2.G2-20904C BARRETT’S 
MOBILE 
HOMES 

MAR. 29, 
1973 

WELLS 1 
& 2 

ADDITIVE 80 5.4 0 0 80 5.4 

3.C220A THURSTON 
COUNTY 

DEC. 1, 
1948 

WELLS 3 
& 4 

“ 70 10.5 0 0 70 10.5 

4.C-10790 “ AUG. 13, 
1969 

“ “ 373 83.25 0 0 373 83.25 

5.C-8031 “ FEB. 7, 
1961 

“ “ 314 140 0 0 314 140 

6. CSWC-3210A  “ SEPT. 14, 
1943 

“ “ 476 263 0 0 476 263 

           

Claims 
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TOTAL ************
** 

********* ********* **************** 
2,183 1,023.2 450 132 1,733 891.15 

INTERTIE NAME/ 

IDENTIFIER 

NAME OF PURVEYOR  

PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 
THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 
STATUS 
(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 
(Qa) 

Maximum 
Instantaneou
s Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 
(Qa) 

Maximum 
Instantaneou
s Flow Rate 
(Qi) 

Maximum 
Annual 
Volume 
(Qa) 

1. NONE        

2.        

3.        

4.        

TOTAL       ****************************************
**** 

      

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 
explain in footnote) 

PENDING WATER RIGHTS 

Maximum Instantaneous 
Flow Rate (Qi) Requested 

Maximum Annual Volume  
(Qa) Requested 

1.  NONE      

2.      

3.      

 Table 4-1 
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Chapter	5	
 

5.0 SOURCE WATER PROTECTION 
The objective of this chapter is to describe the Grand Mound Wellhead Protection Program. 

5.1 Wellhead Protection Program 
Pursuant to state regulations, Thurston County prepared a wellhead protection program for the 
Grand Mound Public Water System.    

5.1.1 Overview 
Thurston County implemented an ambitious wellhead protection program through the Thurston 
County Nonpoint Source Pollution Ordinance (Appendix F). The program includes the following 
elements: 

 Land Use Development Review: Thurston County Environmental Health reviews all 
new land use development applications within the Grand Mound Public Water System 
area.  Thurston County’s Environmental Health assesses the risks associated with the 
proposed projects and requires, as applicable, an inventory of potential groundwater 
contaminants.  The department also requires new applicants to develop spill plans and 
provide secondary containment for hazardous materials, including petroleum products. 
Environmental Health provides educational materials and technical assistance to help 
them achieve these goals (Appendix F).   

 Public Information and Education: Environmental Health offers the Business 
Technical Assistance Program to help businesses understand and remain in compliance 
with Article 6 of the Nonpoint Source Pollution Ordinance. Through the program, 
Environmental Health staff members visit businesses located in at-risk areas, such as 
wellhead protection areas.  Environmental Health has routinely inspected all businesses 
using hazardous material within the Grand Mound Wellhead Protection Area since 2001.   
Reports are included in Appendix F.  Inspections beginning in 2011will use the latest 
well head protection areas delineated for this report.  

 Enforcement:  Thurston County’s Nonpoint Source Pollution Ordinance includes 
regulatory provisions that allow for civil and criminal penalties for noncompliance 
(Article 6, Section 4.1a and Section 4.1b & c – see Appendix F). 

5.1.2 Susceptibility Assessment 
The Grand Mound Public Water System operates two wells to withdraw groundwater. The 
Ground Water Contamination Susceptibility Assessment surveys for Well #1 and Well #2 are 
located in Appendix F.   The Environmental Health Susceptibility Assessment surveys will 
incorporate new inspection areas in accordance with the new well head delineations created in 
2011 for this plan update. 

5.1.3 Wellhead Protection Area Information 
 In March of 2010, the Environmental Health Department prepared new ground water flow maps 
from ground water data collected from a 40 well network from 2008 thru 2010.   Hydraulic 
gradients (slope of the water table) and ground water flow velocities were recalculated from 
these new maps along with flow directions and new geologic cross-sections in Appendix O.  
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Figure 5-1 provides a map of the well head protection areas for wells 1 and 2.  Figure 5-2 
provides a contamination source inventory for the Grand Mound Public Water System.   In 
addition, a new ground water numerical model was built for the Scatter Creek Aquifer system for 
the purposes of studying contaminant movement from nitrates (septic field impacts) and 
wellhead delineations (Appendix O)   

Groundwater flow in the Scatter Creek Aquifer is east to west with a south-west flow component 
towards the Chehalis River in the Grand Mound Area.  Hydraulic gradient (dh/dl) ranges from 
.0027 to .0031 feet per foot at the end of the summer season to the peak of winter.   The surface 
of the ground water table was found to fluctuate as much as 8 to 25 feet per year and calibrated 
ground water velocities (V) ranged from 11 to 15 feet per day. 

Ground water flow was numerically modeled using Visual Modflow 4.2.  New well head capture 
zone delineations were simulated from a calibrated model.  Calibration was done to the latest 
hydraulic head data collected from a 40 well network over the last few years.   The 
Environmental Health Department completed the 3D model in October of 2010 (Appendix X – 
Numerical Ground Water Model Report) and prepared new well head simulations for the 2011 
Water Comprehensive Plan update.  In addition, another round of analytical modeling was done 
in April of 2011 using WhAEM2000 version 3.2.1.   Both the numerical modeling with Visual 
Modflow and the EPA well head delineation software mimic the same particle paths or well head 
capture zones.   In addition, a preliminary exercise was done placing  two ‘theoretical’ wells 
(TW-3 and TW-4) northwest of the existing well field (where nitrate concentrations were lower 
than those coming into the existing well field).  This modeling exercise will be used for 
preliminary planning purposes for acquiring additional water rights as well as well head capture 
zone delineations.  A brief summary was prepared for the additional well placements and is 
attached as Appendix O.   

As illustrated in Figure 5.1a the new well head capture zones for the 1-year and 3-year numerical 
modeling show ‘arched’ flow paths.  The one year capture extends 5600 feet to the northeast at 
an angle of approximately 55 degrees from each of the existing municipal wells.   This angle 
then rotates down to an estimated 36 degree angle to a distance of 16,881 feet for the three year 
zone of capture from the well field (TW-1 and TW-2) as well as for theoretical wells TW-3 and 
TW-4.    

These capture zones are larger than those previously modeled in 1994.   This difference is due to 
using a large calibration dataset which did not exist in the early 1990’s.   Calibration to real time 
datasets allows the ground water numerical model to be adjusted  and the hydraulic conductivity 
was lifted to 1000 feet per day (K=1000 ft/day).  This new overall hydraulic conductivity for the 
Scatter Creek Aquifer also corresponds with pumping test derived values for the well field.   

The new ground water numerical modeling coupled with the past pumping test data support that 
the geology of the Scatter Creek aquifer is a matrix of large sized particles (gravel and cobbles) 
from glacial outburst floods known as the Qygo3 (Yelm Lobe) deposits (WADNR Maps).    

These highly transmissive deposits not only pulse higher velocity ground water towards the well 
head, it also creates a high volume of discharge capable of diluting and keeping the well field 
from prolonged contamination in the event of spill.   We are able to discern the ‘drop’ in nitrate 
concentrations over the last three years due to the closure of large agricultural farms. 
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5.1.4 Contaminant Source Inventory 
A contaminant source inventory was conducted for the original 1999 Water System Plan and 
includes a list of properties with material or activities that could contaminate surface water or 
groundwater.  In April and May of 2001 Thurston County Environmental Health updated the 
inventory as part of the Nonpoint Source Ordinance’s Business Technical Assistance Program. 
In March, 2010, the contaminant source inventory was again updated (Figure 5-2 and Table 5-1).  

Septic Fields Estimated in 2010 
During the numerical ground water model construction in 2010, estimates were made of septic 
fields added hydraulically ‘upgradient’ of the well field in new unsewered subdivisions.  
Preliminary counts estimated from the Thurston County Geodata maps were around 800 homes.   

These counts were also placed in the preliminary contaminant fate and transport modeling 
simulations:  

 

MAP ID OCCUPANCY ADDRESS PARCEL 

1 76 Gas Station 6212 SW 197th Ave 55702000200 

2 AAA Auto Parts & Sales 20223 Old Hwy 99 51304900200 

3 Atlas Concrete Products 19221 Sergeant Road 55801700400 

4 Aztec Storage Containers 19946 Old Hwy 99 13512320300 

5 C & D Propane Storage 20937 Old Hwy 99 42200900100 

6 Conoco 6011 SW 193rd Ave 55700400000 

7 Conoco 5845 SW 193rd Ave 55703000000 

8 Doelman Dairy 7231 James Road 55901400000 

9 Doelman manure spreading field 6711 - 198th (situs) 51300700000 

10 Evergreen Propane 20933 Old Hwy 99 42200900000 

11 Ferrel Gas, dba Blue Rhino Propane 20935 Old Hwy 99 42200900000 

12 Franks RV Repair 19515 Old Hwy 99 31410900900 

13 Grand Mound AM-PM/Arco Old Hwy 99 55702400101 

14 Lakeside Industries 6701 196th Ave 55802700000 

15 Martin Sand and Gravel 6500 196st Avenue SW 55700900000 
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16 Modern Machinery Inc 19444 Ivan Street 31410900600 

17 Northwest Custom Trailers 19530 Ivan Street 55700300000 

18 Pacific Pride Gas 19615 Elderberry St SW 55702000101 

19 Quality Rock 6802 SW 196th 55802100000 

20 Shell Gas Station Old Hwy 99 55702400500 

21 Top Notch Trailers 19541 Elderberry St SW 55701200500 

 

Table 5-1 Septic Areas in Planning Area 
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Figure 5-2 Contaminant Source Inventory 
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5.1.5 Notification of Findings  

 Local Regulatory Authorities:  Thurston County Environmental Health, Development 
Services, Department of Ecology, Washington State Patrol, and Fire District #1.  See 
Appendix F for Local Regulatory Notification Letter.  

 Businesses: Businesses that have a spill or release of any hazardous material must notify 
the Department of Ecology within 24-hours.  Thurston County Environmental Health will 
be notified by the Department of Ecology to either provide information, request 
investigative assistance, or to document a cleanup of the release. Thurston County 
Environmental Health will notify Development Services of all releases within the Grand 
Mound wellhead protection area. See Appendix F for Business Notification Letter.  

5.2 Contingency Plan 
Nitrates and fecal coliform, known water quality concerns in part of the Scatter Creek Aquifer, 
could affect Grand Mound source-production wells. Other contamination could occur from spills 
or leaks associated with transportation, or with industrial or commercial land uses. Source 
contamination could vary widely in terms of duration, type of contamination and severity of the 
problem.  

The rapid groundwater movement and volume of ground water discharged across the width of 
the aquifer into the Chehalis River system can quickly carry contamination for some distance to 
the wellheads.    Conversely, rapid dispersal and dilution of a contamination problem could limit 
the duration of supply disruptions and/or the time that water quality is above regulatory 
contaminant levels or drinking water standards.  

Action strategy in the event of a source contamination concern is: 

1. Identify the type of contaminant(s). This will include assessing: 

a.  Level of public health concern associated with the contaminant (i.e. elevated 
water quality indicator versus chemical contamination of the source aquifer); 

 b.  Known or potential sources of contamination; 

c.  Extent of the problem (Are nearby groundwater areas likely to have acceptable 
water quality conditions?); and  

 d.  Likely duration of the contamination concern. 

2. Evaluate various responses to determine the most cost-effective way to ensure the 
delivery of high-quality water. 

Three principle contingency alternatives identified at this time are: 

 a. Source relocation; 

 b. Treatment of water to remove the contaminant; and/or 

c. Intertie with an existing adjacent system. 

Assessment of applicability and feasibility of these three alternatives is provided below: 

Source Relocation Contingency 
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Applicable to: long-term contamination, where alternate locations have reliable, more secure, 
groundwater conditions.  

New action is being taken in “source relocation contingency”:   a large grant was funded by the 
Centennial Clean Water Fund in 2011 ($178,000) to conduct additional numerical ground water 
simulations in the Scatter Creek Aquifer in 2012.   These new contaminant modeling simulations 
will address various ‘land use’ scenarios such a future housing developments on septic and future 
build out to predict impacts the municipal well field and water quality in the Scatter Creek 
Aquifer.   The numerical modeling simulations allow longer prediction capability and forecasting 
in water quality.   It also allows well field relocation and increased water rights ground water 
withdrawals.   

a. Feasibility: 

 Pipeline issues:  It would be expensive to build a transmission pipeline to reach a 
well site distant from the Grand Mound service area.  

 Site availability:  Sites immediately north of the UGA may be able to accommodate 
a well field without significant additional pipeline expense. However scattered 
elevated nitrate levels have been identified in this area. Further north, above 193rd, 
another potential well site is adjacent to the large Scatter Creek Wildlife Reserve.  
Depending upon gradient groundwater conditions, this large undeveloped area could 
potentially provide excellent groundwater protection, however 1-mile of transmission 
pipe would be required. 

 Cost of treatment:  A separate chlorine dosing facility would be required for each 
dispersed well site (in contrast to the existing method of treating water at the central 
Grand Mound Wastewater Treatment Plant).  If it were necessary to remove nitrates 
in the future, it could be cost-prohibitive to develop separate treatment facilities for 
widely dispersed wells.    

 Blending: Another disadvantage of a dispersed source is the inability to blend 
sources to achieve MCL or improve drinking water quality. 

 Water rights: Transferring water rights to a new site may entail new conditions or an 
extended processing time. 

b. Initial Contingency Actions  

 Monitor sampling of nitrate levels in alternative well areas, particularly north of the 
UGA (from the UGA boundary to above 193rd).  

 If nitrate levels trend upward in either of the source production well areas, solicit 
property owners in the contingency well locations to provide long-term well-site 
easements or other form of property acquisition. 

Treatment Contingency 

a. Applicability 

 Best for long-duration problems. 

 Reliable, cost-effective treatment methodologies and technologies exist for the 
contaminant of concern. 
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b.  Feasibility: 

 Cost: The capital and operating costs for treating contaminated water may be 
significant. For example, it would cost $250,000 to $300,000 to build a nitrate 
facility to obtain about 340 gpm from a 450 gpm well. 

 Waste disposal: Wastes produced by a water-treatment process can be expensive 
to manage. For example, the reverse osmosis process to remove nitrates would 
provide approximately 75% of the original flow in treated water. The remaining 
25% “waste flow” would have to be disposed of through the Waste Water 
Treatment Plant.  

c.  Initial Contingency Actions 

 Identify potential treatment technologies for known contaminants in the Scatter Creek 
Aquifer, paying particular attention to nitrates. 

 Identify approximate costs for potential treatment technologies. 

 Intertie Contingency 

a. Applicability 

 Best for short-duration problems, or as a temporary source while a long-term 
solution is developed. 

 This contingency would depend on the presence of public water systems with 
sufficient source and interest in an intertie agreement, located within a cost-
effective distance from the Grand Mound service area.  

b. Feasibility 

 A permanent intertie with the Rochester Water System was not considered 
feasible due to incompatible corrosion control treatment processes between the 
two systems. Rochester uses calcium carbonate while Grand Mound plans to use 
sodium hydroxide. However,  while a permanent intertie is not feasible, the two 
water-systems do share a common boundary between the non expanding Group 
"A" Public Water System known as Prairie Vista Water system and Grand Mound 
System. At this location, there is sufficient infrastructure to implement an 
emergency intertie within a relatively short timeline should either system require 
and a short-term emergency source. Over the six-year planning horizon, Grand 
Mound will coordinate with Rochester to establish an emergency intertie 
agreement at the Prairie Vista/Grand Mound boundary and other locations as the 
Grand Mound system expands.   

c. Initial Contingency Actions 

 Over the six-year planning horizon, Grand Mound will coordinate with Rochester 
to establish an emergency intertie agreement at the Prairie Vista/Grand Mound 
boundary and other locations as the Grand Mound system expands.   

5.3 Spill Response Planning 
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5.3.1. Overview 
Thurston County Ordinance No. 11608, (Appendix F) adopted the Thurston County 
Comprehensive Emergency Management Plan in January 1998. The plan’s Emergency Support 
Function #10, “Hazardous Materials” (Appendix F) discusses in detail the coordination and 
procedural steps necessary to respond to a spill, and assigns responsibilities to federal, state, and 
local authorities and agencies. For the Grand Mound area, the plan identifies Fire District #1 as 
the incident commander followed by the Washington State Patrol.  

Through the Thurston County Nonpoint Source Pollution Ordinance (Appendix F) 
Environmental Health provides businesses that use and store small quantities of hazardous 
materials with technical assistance to develop spill plans.  

5.3.2 Notification 
Thurston County Environmental Health notifies Resource Stewardship and the Department of 
Ecology with inspection reports containing updated hazardous material lists for businesses 
inspected within the Grand Mound wellhead protection area.  
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Chapter	6	
 
6. 0  OPERATIONS AND MAINTENANCE PROGRAM 
This section of the Water System Plan (WSP) documents the operation program for the Grand 
Mound Public Water System.  The section demonstrates that water system operations are 
appropriately managed in accordance with WAC 246-290-100, -300, -310, -320, -440, -480, and 
-490, and WAC 246-292-020, -050, and -090 (also accepted by the American Public Works 
Association (APWA) in the Department’s September 2011 Accreditation).   

6.1  Water System Management and Personnel 
Table 6-1 depicts the organizational structure of the Grand Mound Water System. 

 
 

  
COUNTY 

COMMISSIONERS 
 

      

 
   

PUBLIC WORKS DIRECTOR  
   

        

ACCOUNTANT 
 

UTILITY OPERATIONS 
MANAGER 

 
ENGINEERING SERVICES  

MANAGER 
  

           

  UTILITY OPERATORS  
ENGINEERS, 

TECHNICIANS 
 PLANNER 

 

Figure  6-1 Organizational Chart 
The Thurston County Board of Commissioners comprises three county commissioners who are 
elected by the voters within the corporate boundaries of Thurston County.  The Board has overall 
authority over the Grand Mound area. 

The Public Works Director is responsible for ensuring that the adopted mission for the water 
system is carried out.  Among other things, the Director is responsible for overseeing the 
administration of the Public Works Department, the development of budgets, the effective 
performance of the water system, management of projects, and implementing county ordinances 
and policies regarding water service.  The Director provides strategic guidance on regional 
issues, and manages key initiatives for the water system, such as the Capital Improvement 
Program.  Responsibilities also include disseminating information throughout the utility, across 
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departments and to the public: community relations, public information, purveyor 
communications, media relations, and employee communications. 

The Utility Operations Manager oversees day-to-day operations, emergency response, capital 
improvement programs, preventative maintenance, water quality monitoring, the cross-
connection control program, budget formulation and administration, public information, and the 
supervision of the utility operators. 

The Utility Operators, under the oversight of the Utilities Operations Manager, are responsible 
for the normal day-to-day operation of the utility.  The Public Works Department provides 
service to Grand Mound customers 24 hours per day, 365 days per year. The team operates, 
maintains, and improves the source, treatment, and water transmission and distribution system to 
protect public safety, public health, and the environment.  All members are involved in 
preventive maintenance, depending on their areas of expertise. Duties include water-quality 
monitoring, meter repair, servicing customer accounts (connections and disconnections), and 
customer service and facilities maintenance.  Utility Operators install water service and, repair 
hydrants, maintain and test valves, perform cross-control inspections, provide customer service, 
repair water lines, and operate/maintain the pump station.  

The Utility Operators also troubleshoot and maintain electrical and electronic components, 
circuitry and controls, hydraulic and mechanical features, and perform record-keeping and 
meter-reading functions.  

The Engineering Manager, Engineers, Technicians and Planner provide technical support for all 
utility functions.  The responsibilities include project engineering, engineering inspection, 
development review coordination, AutoCAD/GIS/GPS oversight, technical documentation, and 
customer service. 

The Accountants provide support for the entire Public Works Department.  Their responsibilities 
include budget formulation, accounting procedures, administrative support, accounts payable, 
billing statements, receptionist duties, dispatching, correspondence, records management and 
customer service. 

6.2  Operator Certification 
Thurston County is committed to meeting the requirements of the Water Works Operator 
Certification Program administered by the Washington State Department of Health (WSDOH).  
Under this program, water systems must employ certified operators to carry out various water 
system functions including  treatment and distribution. 

Grand Mound is classified as a “Group A” public water system.  The Group A classification 
requires that certified operators be in charge of all active, daily, and technical operations of the 
water system.  In meeting this requirement, Thurston County maintains certified personnel 
throughout the utility for a variety of water system operations. 

A system of Grand Mound’s size requires a Water Distribution Manager II or greater as the 
certified operator.  As an interim basis, Bill Champion fills that capacity.  The Cross-Connection 
Control Program requires a certified Cross-Connection Control Specialist I. Bill Champion is 
also  certified as a Cross-Connection Control Specialist I and Backflow Assembly Tester, 
allowing him to perform inspections and testing of backflow assemblies in the Grand Mound 
Public Water System.  Exhibit 6-2 shows all water personnel and their certification level. 
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Certified operators are either on-site or on-call for all critical water system operations.  Thurston 
County also ensures that certified operators are in charge of all segments of the water system as 
appropriate. 

 

WATER SYSTEM CERTIFICATES 

Employee Position Certification 

Lester Olson Public Works Director  

Scott Schimelfening Utility Services 
Manager 

 

Bill Champion Utilities Operations 

Water Distribution Manager II 

Water Treatment Plant Operator II 

Cross Connection Control Specialist I 

Vern Prell Utilities Operations 
Water Distribution Manager I 

Back Flow Assembly Tester 

Tony Schall Utilities Operations Water Distribution Manager I 

Rick Minshull Utilities Operations Water Distribution Manager I 

Figure  6-2 Grand Mound Water Personnel Certification Level 
 

6.3  System Operation and Control 
As described in Sections 1 – 3 of this report, the Grand Mound Public Water System includes 
two ground water sources, Well #1 (SO1) and Well #2 (SO2). Management of these resources is 
the responsibility of Thurston County personnel with oversight from the Utility Operations 
Manager. 

6.3.1 Storage and Pumping 
Storage and pumping facilities were described in detail in Section 3 but were treated as separate 
units.   

6.3.2  Ivan Street Reservoir 
The Ivan Street reservoir stores water for the Grand Mound Public Water System.  The 
reservoir’s floor is at elevation is 275.5’ and the overflow at 315.5.  Water flows from both wells 
to the water distribution system and then into the reservoir.   

This facility has minimal maintenance requirements. The reservoir is inspected regularly to 
ensure that all hatches are locked and secure, that there are no signs of vandalism, that overflows 
and vents are not blocked, and that screens are clean and in place. 

6.3.3  Telemetry 
The water system has an extensive telemetry system.  The production wells, chlorination system 
and the main reservoir are linked together allowing the utility to monitor the operations of the 
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water system.  If there is a malfunction of any of these facilities, our distribution operators are 
alerted via the telemetry system.  The system alerts the alarm center as well as our main facility 
at Grand Mound during normal working hours and after hours.   

6.3.4  Identification of Major System Components 
The major components for the Grand Mound water system are the wells, storage tank, telemetry 
and water mains. 

A water tank located on Ivan Street controls the water volume and pressure for the Grand Mound 
Public Water System. The 500,000-gallon reservoir, located in the southeast section of the water 
system, is at an elevation of 275’.  The elevation in the Ivan Street tank dictates the operation of 
wells: As water use lowers the elevation of water in the tank, the telemetry system signals for the 
prescribed well to begin pumping.  The pumping of the well ensures the system will meet the 
existing demand, and replenishes the storage tank.  When the water elevation returns to the 
predetermined level, the pumps turn off. 

The telemetry is a Supervisory Control and Data Acquisition (SCADA) system and its controls 
are as follows: 

   Storage Tank    Control Wells 

  Ivan Street Tank (0.5 MG)           Well #1 & Well #2 

6.4  Routine System Operation 
The water system is operated automatically with the SCADA system.  Personnel monitor and 
maintain the system to minimize interruptions. 

The two wells are inspected and meter readings taken daily.  Flow rates are monitored and water 
sales and monthly production are compared to determine water losses.  The Ivan Street tank’s 
(external area) is inspected weekly. The chlorination equipment is inspected daily and dosage  
adjusted as needed.  Chlorine use is recorded throughout the day. 

6.4.1  Preventive Maintenance Program 
Thurston County uses a schedule to monitor and maintain facilities throughout the distribution 
system.  A complete list of operation and maintenance tasks is included in the following.   

Daily Operations 

 Well inspections: Check chemicals, motor vibrations and vandalism. 

 Record wells’ meter readings. 

 Maintain buildings and grounds. 

 Check chlorine residuals in the distribution system. 

Weekly Operations 

 Conduct building cleanup and maintenance. 

 Replenish chlorine. 

 pH monitoring 

Bi-Weekly Operations 

 Take coliform samples. 
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Monthly Operations 

 Read commercial and residential meters. 

 Shut off service for non-paying customers. 

 Inspect wellhead. 

 Flush mains. 

Quarterly Operations 

 Inspect tubing on gas chlorination system. 

 Review cross-connection control data base (test assemblies, organize data base). 

Annual Maintenance 

 Inspect tank. 

 System wide -Flush mains. 

 Follow state water quality sampling procedures as required (nitrates). 

As-Needed Inspections 

 Respond to customer service calls. 

 Locate mains as requested. 

 Repair mains, fire hydrants and service leaks. 

 Install new services/meters. 

 Call in location for maintenance and service leak repairs. 

6.4.2  Equipment and Chemical Supplies 
Thurston County keeps equipment and parts ready at all times to respond to routine and 
emergency maintenance needs.  Thurston County’s inventory of repair and replacement parts 
allows for the immediate repair of most system failures.  This inventory is updated monthly as 
invoices are paid and work orders are processed.  The county must also maintain sufficient 
operating chemicals to allow continuous operation of both sources.  Depending on the 
availability of the chemicals, sufficient supplies are stored to allow reasonable order and 
shipping times.  A complete list of suppliers is included as Exhibit 6-3.  Manufacturers’ technical 
specifications on major system components are kept on file at the Grand Mound Wastewater 
Treatment Plant.  

Material      Supplier 

Gas Chlorine      Jones Chemical 

        1919 Marine View 

        Tacoma, WA 98422 

 Northstar Chemical     14200 SW Tualatin Sherwood Rd 

        Sherwood, OR 97140 

        (503) 625-3770 
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 Water Quality Analysis Chemical Supplies   HACH 

        100 Dayton Avenue 

        Ames, IA 50010 

        (800) 227-4224 

Distribution Parts      Ferguson Inc 

 (Meter fittings, repair clamps)    810 79th Av SE 

Olympia, WA 98501 

360) 943-7363 

(Fire Hydrants, valves, fittings, meter boxes)   H.D. Fowler Company 

       3011 Marvin Road 

       Olympia, WA 98516 

       (360) 459-7300 

(Water Meters)      Hughes Supply 

       10708 Golden Given Rd East 

       Tacoma, WA 98445 

       (253) 531-1144   

(253) 405-1563 

 

Exhibit 6-3 Equipment and Chemical Suppliers 
 

6.5  Comprehensive Monitoring Plan 
The Grand Mound Public Water System samples water at various locations within the 
distribution system to protect the health of its customers. Water sampling is conducted in 
compliance with Department of Health requirements, and based on the size of the population 
served and the type of sources.  Exhibit 6-4 lists the contaminants established by the National 
Primary Drinking Water Regulations.  Exhibit 6-4A lists the secondary drinking water standards 
for contaminants. 

Contaminant MCLG 

Mg/l 

MCL 

Mg/l 

Potential Health Effects 

Fluoride 

 Fluoride 

 

4.0 

 

4.0 

Skeletal and dental fluorosis 

Phase 1 - Volatile Organics 

Benzene 

Carbon Tetrachloride 

p-Dichlorobenzene 

1,2-Dichloroethane 

1,1-Dichlorothylene 

Trichloroethylene 

 

Zero 

Zero 

0.075 

Zero 

0.007 

Zero 

 

0.005 

0.005 

0.075 

0.005 

0.007 

0.005 

 

Cancer 

Cancer 

Cancer 

Cancer 

Cancer, liver and kidney effects 

Cancer 
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1,1,1-Trichloroethane 

Vinyl chloride 

 

0.2 

Zero 

0.2 

0.002 

Liver, nervous system effects 

Cancer 

Total Coliform Rule and Surface Water Treatment Rule 

Giardia lamblia 

Legionella 

Heterotropic plate count 

Total coliform 

Turbidity 

Viruses 

 

Zero 

Zero 

N/A 

Zero 

N/A 

Zero 

 

TT* 

TT* 

TT* 

<5% 

TT* 

TT* 

 

Gastroenteric disease 

Legionaires disease 

Indicates water quality, effectiveness of 
treatment indicates gastroenteric pathogens 

Interferes with disinfection 

Gastroenteric disease 

 

Phase II Rule - Inorganics 

Asbestos 

Barium 

Cadmium 

Chromium (total) 

Mercury (total) 

Nitrate (as N) 

Nitrite (as N) 

Nitrate 10itrite (as N) 

Selenium 

 

 

7mf/l 

2 

0.005 

0.1 

0.002 

10 

1 

10 

0.05 

 

7mf/l 

2 

0.005 

0.1 

0.002 

10 

1 

 

0.05 

 

Cancer 

Circulatory system effects 

Kidney effects 

Liver, kidney, circulatory disorders 

Kidney, nervous system disorders 

Methemoglobulinemia  

Methemoglobulinemia 

Methemoglobulinemia 

Liver damage 

Phase II Rule - Organics 

Acrliamide 

Alachor 

Atrazine 

Carbofuran 

Chlordane 

Chlorobenzene 

2,4-D 

o-Dichlorobenzene 

Cis-l,2-DicWoroethylene  

Trans-I,2-Dichloroethylene 

Dbromochloropropane 

1,2-DcWoropropane 

Epichlorohydrin 

Ethylbenzene 

Ethylene dibromide 

Heptachlor 

Heptachlor epoxide 

 

Zero 

Zero 

0.003 

0.04 

Zero 

0.1 

0.007 

0.6 

0..007 

0.1 

Zero 

Zero 

Zero 

0.7 

Zero 

Zero 

Zero 

 

TT* 

0.002 

0.003 

0.04 

0.002 

0.1 

0.007 

0.6 

0.007 

0.1 

0.0002 

0.005 

TT* 

0.7 

0.00005 

0.0004 

0.0002 

 

Cancer, nervous system effects 

Cancer 

Mammary gland tumors 

Nervous, reproductive system effects 

Cancer 

Nervous system and liver effects 

Liver and Kidney damage 

Liver, kidney, blood cell damage 

Liver, kidney, nervous, Circulatory system 
effects 

Liver, kidney, nervous, Circulatory system 
effects 

Cancer 

Liver, kidney, cancer 

Cancer 

Liver, kidney, nervous system effects 

Cancer 
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Lindane 

 

Methoxychlor 

Pentachlorophenol 

PCB's 

Styrene 

Tetrachloroethylene 

Toluene 

 

Toxaphene 

2,4,5-TP 

Xylenes (total) 

 

0.0002 

 

0.04 

Zero 

Zero 

0.1 

Zero 

1 

 

Zero 

0.05 

10 

 

0.0002 

 

0.04 

0.001 

0.0005 

0.1 

0.005 

1 

 

0.003 

0.05 

10 

Cancer 

Cancer 

Liver, kidney, nervous system, immune 
system and circulatory system effects 

Growth, liver kidney and nervous system 
effects 

Cancer, liver, and kidney effects 

Cancer 

Liver, nervous system damage 

Cancer 

Liver, kidney, nervous system and 
circulatory system effects 

Lead and Copper Rule 

Lead 

Copper 

 

Zero 

1.3 

 

TT** 

TT* 

 

Kidney, nervous system damage 

Gastrointestinal irritation 

Phase V Rule – Inorganics 

Antimony 

Beryllium 

Cyanide 

Thallium 

 

 

Zero 

0.004 

0.2 

0.0005 

 

0.0006 

0.004 

0.2 

0.002 

 

Cancer 

Bone, lung damage 

Thyroid, nervous system damage 

Kidney, liver, brain, intestinal effects 

Phase V Rule – Organics 

Abdicate (di(2-ethylthexyl)) 

Dalapon  

Dichloromethane  

Dinoseb 

Dioxin 

 

Diquat 

Endothall 

Endrin 

Glphosate  

Hexachlorobenzene 

Hexachlorocyclopentadene  

Oxamyl (vydate) 

Phathalate, (di(2-ethylthexyl)) 

PicIoram 

PAH's (benzo(a)pyrene)  

Simazine 

 

0.4 

0.2 

Zero 

0.007 

Zero 

 

0.02 

0.1 

0.002 

0.7 

Zero 

0.05 

0.2 

Zero 

Zero 

Zero 

0.004 

 

0.4 

0.2 

0.005 

0.007 

3.00 

E-08 

0.02 

0.1 

0.002 

0.7 

0.001 

0.05 

0.2 

0.006 

0.5 

0.0002 

0.004 

 

Decreased body weight 

Liver, kidney effects 

Cancer 

Thyroid, reproductive organ damage  

Cancer 

 

Liver, kidney, eye effects 

Liver, kidney, gastrointestinal effects  

Liver, kidney, heart damage 

Liver, kidney damage 

Cancer 

Kidney, stomach damage 

Kidney damage 

Cancer 

Kidney, liver damage 

Cancer 

Cancer 
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1,2,4- Trichlorobenzene 

1,1,2-Trichloroethane 

 

0.07 

0.003 

 

0.07 

0.005 

Liver, kidney damage 

Kidney, liver, nervous system damage 

 

Interim Standards for radionucIides 

Beta and photon emitters 

 

Alpha emitters 

Radium 226 + 228 

 

 

Zero 

 

Zero 

Zero 

 

4 

mrem/yr 

15 pCi/l 

5 pCi/l 

 

 

Cancer 

 

Cancer 

Bone cancer 

Interim Standards for Disinfection By-Products 

Total Trihalomethanes 

(TTHM) 

 

Zero 

0.10 Cancer and other effects 

Other Interim Standards 

Arsenic 

  

0.05 

 

Skin, nervous system toxicity, cancer 

Figure  6-4 - Primary Drinking Water Standards for Contaminants 
 TT denotes that a treatment technique is required 
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Secondary Drinking Water Standards for Contaminants 

Contaminant SMCL Units Effects 

Chloride 250.0 Mg/l Salty taste 

Color 15 Color Visible tint 

  units  

Copper 1.0 mg/l Metallic taste, blue-green stain 

Fluoride 2.0 mg/l Tooth discoloration 

Iron 
0.3 mg/l 

Rusty color, sediment, reddish or orange staining, bittersweet astringent 
taste 

Manganese 0.05 mg/l Black to brown color, black staining, bitter metallic taste 

Silver 0.1 mg/l Skin discoloration, graying of the white of the eye 

Specific Conductivity 700 mhos/cm  

Sulfate 250.0 mg/l Salty taste 

Turbidity 1 NTU Cloudy, colored water, visible tint 

Total Dissolved Solids 500 mg/l Hardness, deposits, colored water, staining, salty taste 

Zinc 5.0 mg/l Bitter astringent taste, milky appearance 

Figure  6-4A - Secondary Drinking Water Standards for Contaminants 
6.5.1  Regulatory Requirements and Policy Guidance 
The 1974 Safe Drinking Water Act (SDWA) establishes specific rules for public water suppliers. 
The U.S. Environmental Protection Agency (EPA) is authorized to develop national drinking 
water regulations and oversee their implementation.   

The Washington State Department of Health (DOH) implements this law on EPA’s behalf.  The 
rules are codified in Revised Codes of Washington (RCW) 70.119A.  DOH regulates the Grand 
Mound Public Water System primarily through WAC 246-290.  DOH derives its legislative 
authority from Revised Codes of Washington (RCW) 43.20.  Several other DOH regulations also 
apply to regulating the water system, including: 

 WAC 246-292, Water Works Operator Certification.  See also RCW 70.119. 

 WAC 246-293, Water System Coordination Act (requires coordinated planning among 
utilities).  See also RCW 70.116.  

 WAC 246-294, Drinking Water Operating Permits (requires annual permit renewal).  See 
also RCW 70.119. 

The water system also operates with guidance from the 2005 Water System Plan.  Changes and 
additions are reflected in this update.  

Regulations set strict limits on water quality parameters for the system’s two ground water 
sources.  These limits are called “Maximum Contaminant Levels” (MCLs) and can be divided 
into two groups: primary and secondary (see exhibit 6-4 & 6-4A). Primary MCLs are generally 
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set for health reasons.  For example, if the drinking water contains levels of a nutrient, such as 
nitrate, above the MCL, there may be health concerns for a portion or all of the population 
drinking the water.  In the case of nitrate, if the level is greater than the primary MCL of 10 
mg/L, a small portion of the population may experience kidney distress or methoglobinemia.  For 
other contaminants, such as lead or arsenic, nearly all of the population may be affected. 

Secondary MCLs are not set for health reasons, but rather because they pose some aesthetic 
concern or an indirect health concern when levels are high.  Aesthetic concerns include colored 
water, staining, and unpleasant tastes and odors.  A parameter can have both a secondary and a 
primary MCL, such as fluoride.  At concentration levels between 2-4 mg/L, fluoride is 
considered to have aesthetic concerns with side effects such as staining teeth, and at levels above 
4 mg/L, it may pose health concerns for some people.  Although DOH does not normally enforce 
secondary MCL’s compliance, unless they receive complaints, Thurston County takes great care 
to minimize the concentration of each of these chemicals. 

6.5.2  Total Coliform Rule 
Triggered Source Water Monitoring is required when one of the system’s routine distribution 
samples collected under the TCR is total coliform positive.  Within 24 hours of notification of 
the total coliform positive result, you must collect triggered source samples and have them tested 
for E. coli.  You must test each source (prior to treatment) that was in operation at the time the 
routine sample. 

If one of the triggered source samples is E. coli positive, DOH will direct you to either take 
corrective action or take five additional source samples within 24 hours.  If any of the five 
additional source samples is E Coli positive, you must take corrective actions.  Actions are 
described in Appendix H. 

The Grand Mound system serves fewer than 1,000 people leading to the requirement for a 
triggered source water sample.  The sample can be used as both a triggered sample and a repeat 
sample to meet the requirements of the Total Coliform Rule.  In this case, an E coli positive 
source water sample would result in an Acute Coliform MCL violation under the Total Coliform 
Rule. 

The Total Coliform Rule is based on the presence or absence of coliform in a sample.  If one or 
more coliform bacteria are detected in a sample (referred to as a positive sample), the water 
system must collect and analyze four repeat samples for each positive sample.  One repeat 
sample must be taken from the same location as the original positive sample.  The remaining 
three repeat samples must be collected within five service connections on each side of the 
original positive sample location.  This procedure must be described in the system’s Coliform 
Monitoring Plan.   

All samples that test positive for coliform must be analyzed for fecal coliform or E. coli.  Fecal 
coliform or E. coli is an indicator that sewage or animal waste may have recently contaminated 
the water. 

There are two types of Maximum Contamination Level (MCL) contamination: acute and non 
acute.  Non cute coliform violations occur when more than 5 percent of all monthly routine and 
repeat samples are positive for coliform.  The Department of Health must be notified by the end 
of the next business day after determining that a non acute MCL violation has occurred.  Public 
notification of the customers is required.  This notification must include mandatory health effects 
language. 
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Acute coliform violations occur when a routine sample and a related repeat sample both contain 
coliform, and either fecal coliform or E. coli is present in one of these samples.  The Department 
of Health must be notified within 24 hours after determining that an acute MCL violation has 
occurred.  Public notification of customers, using mandatory health effects language, is required 
within 72 hours after an acute MCL violation. 

The current Coliform Monitoring Plan for the Grand Mound water system is in Appendix H.  
The Public Notification Plan is in Appendix J. 

6.5.3  Lead and Copper Rule 
Lead or copper in tap water is predominantly caused by corrosion of plumbing system 
components, including copper pipes, lead-based solder used to join segments of copper pipe, and 
brass faucets that contain lead and copper.  Exhibit 6-4B has the 2007 through 2010 test results. 

The Lead and Copper Rule Minor Revisions or (LCRMR) went into effect in April 11, 2000 do 
not change the action levels of 1.3 mg/L for copper or 0.015 mg/L for lead or the Maximum 
Contaminant Level Goals or 1.3 mg/L for copper or 0 mg/L for lead.  The basic requirements to 
optimize corrosion control, deliver public education, and replace lead service lines also are not 
changed. 

In 2002, 2003, and 2004, the Grand Mound water system tested for lead and copper and found 
levels were higher than the allowable thresholds.  Local ground water is slightly acidic.  This low 
pH can cause minor corrosion in pipes, bringing trace amounts of copper and lead into the water 
system.  The Washington State Department of Health recently agreed to loan funds to Thurston 
County to complete design work for a remedial project.  Construction of the new Sodium 
Hydroxide system was completed in 2007 and is on line. 

 

Year   Contaminant   Level   MCL 

 2004   LEAD    .0071.015 

 2004   COPPER   5.01      1.3 

 2007   LEAD    .006   .015 

 2007   COPPER   .56   1.3 

 2008   LEAD    .013   .015 

 2008   COPPER   .098   1.3 

 2009   LEAD    .008   .015 

 2009   COPPER   .53   1.3 

 2010   LEAD    .0125   .015 

 2010   COPPER   1.35   1.3 

Figure  6-4B Lead and Copper Results 
 

6.5.4  Consumer Confidence Report 
A major goal of the Safe Drinking Water Act is reinforce the philosophy that customers have a 
right to know about the quality of water they drink every day, and that water systems have a 
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responsibility to inform customers about the quality of their water. Accordingly the regulation 
requires purveyors to report water-quality data every year in “Consumer Confidence Reports.” 
The reports must include: 

 Plain language explanations and definitions for MCLs and MCLGs. 

 Plain language explanations of the health concerns associated with contaminants. 

 Information about the source of a water system’s supply and the level of detected 
contaminants at the source. 

 Information about the health effects of contaminants found in violation of their 
respective standards. 

 Information about unregulated contaminants. 

The Grand Mound water system mails its consumer confidence report in June each year. 

6.6  Emergency Response Program 
The Washington State Department of Health (DOH) requires that an Emergency Response 
Program be included in the overall operations program (WAC 246-290).  The purpose of an ERP 
is to guide personnel through potential system malfunctions, natural disasters, and other events 
that might alter routine operations.  The program must include a call-up list of staff, procedures 
for notifying the public and other affected organizations, a vulnerability analysis of the water 
system, and contingency plans in case normal operating procedures are disrupted.  Thurston 
County has an existing ERP, which covers all departments. 

An emergency call-up roster is shown in Appendix J.  An updated copy of this list with phone 
numbers should be kept at the Ground Mound Wastewater Treatment Plant, the Utility Operation 
Manger’s Office, the Public Works office at 2404-A Heritage Court S.W., Central Dispatch, the 
Emergency Operations Center, and other management, dispatch and emergency stations.  During 
non-working hours, the Public Works office in Olympia fields calls from the public.  Depending 
on the nature of the complaint, the front office staff or the Utility Operations Manager will 
contact the appropriate on-call personnel at Grand Mound via landline or wireless 
communication (cellular phone or pager).  Water facility alarms (well sites, chlorination 
equipment and reservoir) are transmitted to the Grand Mound main facility and at a private 
monitoring center (Custom Security) during normal working hours as well as after hours and on 
weekends.  The alarm center contacts the on-call personnel via pager. 

6.6.1  General Field Response 
During an emergency, Thurston County personnel are expected to act promptly to eliminate any 
immediate threat to public health or safety.  Where appropriate, bystanders may be warned, 
traffic diverted, valves shut off, dangerous materials removed, or other necessary actions taken, 
provided those actions do not pose further risk to the public or staff.  Next, the Utility Operations 
Manager, or a designee, is contacted, and a crew dispatched to assess the damage and determine 
the materials and resources necessary for correction.  It is essential for Thurston County to 
regularly update its inventory of repair supplies and a list of those supplies, and that the 
information is readily available to respond quickly and restore service. 

6.6.2  Responsibilities 
In the event of an emergency, the following responsibilities are suggested. 

Public Works Director 
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 Keep county commissioners, and the public, informed; 

 Act as liaison between the Utility Operations Manager and county commissioners; 

 Assess disaster/damage; and 

 Prepare warning information for users. 

Utility Operations Manager 

 Oversee operations; 

 Assess system damage; 

 Assess available equipment and resources; 

 Formulate plan for corrective action; 

 Determine or authorize emergency response actions; 

 Document incident and response action taken; and 

 Maintain contact with and approval from the Department of Public Works Director. 

Field Operators 

 Take immediate action to protect life and property; 

 Note damage and apparent cause; 

 Notify the Public Works office; 

 Keep Utility Operations Manager informed; and 

 Help take correction action. 

 Office Staff 

 Contact county agencies and other jurisdictions as appropriate; 

 Answer incoming phone calls; and 

 Maintain contact with crews. 

Sheriff/Fire District 

 Maintain crowd and traffic control; 

 Provide security; 

 Provide fire control; and 

 Provide emergency aid. 

6.6.3  Notification Procedures 
In general, the Utility Operations Manager or designee should immediately notify the DOH 
regional engineer for Thurston County at (360) 236-3046 if water is expected, or required to be 
shut down for more than 24 hours, if the quality of water is unacceptable, or if a public health 
risk associated with the water system is detected. 

Revisions to the Public Notification Rule, implemented in June 2002, reduces from 72 hours to 
24 hours the time a water utility has to notify its customers of a Tier 1 violation.  Examples of  
Tier 1 violations include: fecal coliform positive samples, failure to confirm a positive total 
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coliform for fecal coliform bacteria, MCL violation for nitrates, a loss of treatment (whether 
through filtration failure or loss of disinfectant residual), a turbidity reading exceeding 5.0 
Nephelometric Turbidity Unit (NTU), or a waterborne disease outbreak.  The Public Notification 
policy is enclosed in Appendix J. 

6.6.4  Vulnerability Analysis 
This is a brief overview of the vulnerability of the water system for Grand Mound.  This does not 
replace the EPA requirement for a vulnerability assessment, completed for the Department’s 
APWA Accreditation. 

6.6.4.1  Water Sources 
Well #1 and Well #2 supply all of the water to the Grand Mound water system.  These sources 
are susceptible to both natural and manmade events and conditions that could affect water 
quantity and quality.  Natural events include drought, earthquakes, and high rainfalls.  Pumps are 
submersible; however, the electrical controls are aboveground in an enclosed building where 
floodwater would be hard to reach. 

These facilities are susceptible to mechanical failures and power outages.  Mechanical failure is 
not a big concern because there are two separate sources of water.  Well #1 (SO1) is equipped 
with auxiliary generator, which will operate all of the equipment at the well site. Well #2 (SO2) 
has auxiliary power hook-ups by way of a portable generator.  Neither site is dependent on 
telephone lines for successful operation. 

In the event that both wells were out of service, the system could operate using water from the 
storage reservoirs for a period of time.  The half- million gallons of storage constitutes more than 
0.5 days of average usage for the system.   

6.6.4.2  Reservoir 
Reservoirs may be vulnerable to structural damage, water contamination and vandalism. Grand 
Mound’s reservoir on Ivan Street was built to deter vandalism: The reservoir is fenced and 
locked, and the site is inspected weekly. Fencing and other security measures will be considered 
in the upcoming Vulnerability Assessment. However, the reservoirs are still susceptible to 
natural disasters, such as earthquakes, and man-made disasters.   

6.6.4.3  Transmission and Distribution System 
The transmission and distribution systems are susceptible to both man-made and natural 
disasters, such as vandalism, pressure surges, contamination, corrosion, erosion, earthquakes, 
and material failures.  To reduce the number of breaks to the system, Thurston County has 
established design and engineering standards for all new installations.  In addition, standards are 
in place to require strategically-placed valves and looping of lines to help isolate broken pipes 
and maintain water service.  Grand Mound has an up-to-date mapping system of pipes and 
valves, and subscribes to the One-Call System that helps locate facilities to prevent accidental 
dig ups.  The county has developed and implemented a cross-connection control program to help 
eliminate foreign substances from being accidentally back-siphoned into the water system. 

6.7  Contingency Operational Plan 
The contingency plan presented herein serves as a guide to county personnel for developing 
response procedures.  It provides an emergency roster, establishes DOH notification procedures, 
lists sources for locating and obtaining repair parts and materials, prioritizes the duties of 
response personnel, and presents a skeleton field response procedure. 
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6.7.1  Emergency Roster 
Public Works employees’ normal work week is Monday through Friday.  During off-hours, 
weekends, and holidays, on-call personnel are available on a rotating basis in case of an after-
hour call or emergency.  An emergency call-up roster is shown in Appendix J.  An updated copy 
of this list should be kept at the Department of Public Works office on Heritage Court S.W., the 
Dispatch Service, Fire Districts, Thurston County Sheriff’s Office, the Thurston County 
Emergency Operations Center (EOC) and other management dispatch and emergency stations.  
In the event of an emergency, management should request and deploy additional personnel as 
deemed necessary. 

6.7.2  Priority Service List 
A Priority Service List helps protect individuals and/or organizations that depend upon an 
uninterrupted supply of water and/or strict water quality requirements.  Thurston County should 
embark on a public-information effort to inform people how to place their names on the list. 
Possible candidates for this service might include individuals on home-care kidney dialysis 
equipment or other medical facilities, and organizations that require uninterrupted water for 
special commercial or industrial processes. 

6.7.3  WSDOH Notification 
The Public Works Director, or designee, should immediately notify the WSDOH regional 
engineer for Thurston County at (360) 236-3046, if water is expected, or required, to be shut 
down for more than 24 hours, if the quality of water is unacceptable, or if a public health risk 
associated with the water is detected. 

6.7.4  Material Supplies 
Thurston County’s computerized inventory of repair and replacement parts allows the county to 
immediately determine its readiness to respond to an emergency.  The inventory is updated 
monthly as purchase invoices are paid and work orders are processed.  If additional materials 
and/or equipment are needed, Exhibit 6-3 provides a list of phone numbers for relevant material 
and chemical suppliers and technical representative. 

6.7.5  Priorities 
All drinking water served by Thurston County should meet all applicable state and federal 
drinking water quality standards.  If a full supply of water is unavailable, water should be 
allocated based upon the following priorities (from highest to lowest): 

 Fire fighting (life threatening) 

 Life sustaining 

 Medical 

 General drinking water needs 

 Fire fighting (property threatening) 

 Sanitary 

 Industrial 

 Commercial 
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6.7.6  Earthquake Response 
Description - A major earthquake of 5.0 or greater on the Richter scale, and an intensity of 9 or 
greater on the Modified Mercalli scale could disrupt source, transmission, pumping, and storage 
and distribution components.  Power failures and the disruption of conventional transportation 
and communication systems (roads and phones) may also occur. 

Response – Water system personnel should anticipate the water needs of fire fighters and 
medical responders in the event of an earthquake. These functions should be given due priority 
when assessing the emergency, preparing damage reports, and organizing repair efforts.  
Pipelines and other buried facilities require close attention after an earthquake, because they are 
hidden from view and are at least as susceptible to ground movement as aboveground structures. 

The system should be checked thoroughly for unexplained drop in line pressure, reduction in 
flow rate, pump failure, leakage, or other signs of damage.  Crews should be equipped to remain 
in constant contact with the Utility Operations Manager at the Department of Public Works 
office in Olympia, and other field personnel.  Water operators must be prepared to barricade 
hazardous areas shut off valves to isolate broken mains, turn off water services and make repairs. 
They should also be prepared to help residents secure a safe supply of drinking water. 

6.7.7  Power Failure Response 
Description – Short-term and long-term interruptions in power can occur for a variety of reasons 
and may or may not be associated with emergencies.  Power outages may affect only a few 
blocks, or the entire region.  Facilities most affected by this type of emergency include Well # 2 
and communication systems. 

Response – In addition to their field response, water personnel should immediately contact Puget 
Sound Energy to determine the nature, extent and expected duration of the power outage.  Well # 
1 has an onsite auxiliary power unit, and Well # 2 has connections for portable auxiliary power 
units. The auxiliary power source should be brought on-line and maintained until power is 
restored.  The auxiliary power source should be maintained, and a schedule of operations and 
maintenance tasks developed, to ensure continued service in an emergency. 

6.7.8  Contamination of Source of Supply Response 
Description – Contamination can occur at the sources as a result of man-made practices or 
natural occurrences.  Additional sources of contamination include effluent from septic tank drain 
fields, urban storm runoff, pesticide leachate, landfill leachate, petroleum storage leakage, 
chemical or petroleum spills, animal wastes, and vandalism. Contamination in the distribution 
system could also be caused by a cross-connection or back siphoning. 

Response – The contaminated facility should be immediately isolated from the rest of the system.  
Other appropriate measures will be determined by the type, location, nature and entry path of the 
contaminant.  The area of contamination and specific cause should be determined as quickly as 
possible and removed if feasible.  This may be a simple matter such as a minor spill, or a more 
complicated problem requiring significant resources and specialized assistance. 

In addition to their field response, county personnel should contact appropriate health authorities.  
At a minimum, this includes the DOH Regional Engineer and the Thurston County 
Environmental Health Director.  Staff will then work jointly to determine, if possible, the extent 
of the contamination and prepare the appropriate public-information program. 
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6.7.9  Water Transmission Line Failure Response 
Description – The transmission line could rupture or leak as a result of an earthquake, pressure 
surge, vandalism, bomb blast, construction, soil scour, corrosion, or material failure. A major 
break could interrupt the source and cause flooding and erosion on adjacent lands.  

Response – Such an event requires county staff to quickly isolate the damaged section and 
minimize damage to the rest of the system.  The size and nature of the rupture must be evaluated 
promptly to ensure the efficient deployment of materials, excavation equipment, dewatering 
facilities, and personnel.   

Distribution Line Break Response 

Description – Water distribution lines may break as a result of an earthquake, pressure surge, 
vandalism, bomb blast, construction, soil scour, and corrosion or material failure. In the Grand 
Mound Public Water System, most line breaks could be easily isolated thanks to strategically 
placed valves and looped systems. As a result, line breaks would likely cause minimal service 
disruptions. 

Response – Such an event requires county staff to act quickly to isolate the damaged section and 
minimize the impacts to the rest of the system. The size and nature of the break must be 
evaluated promptly to ensure the efficient deployment of materials, excavation equipment, 
dewatering facilities, and personnel.  In most cases, the initial response person is capable of 
assessing the extent of the problem and course of action for repairs.  This person is also 
responsible for notifying emergency departments, such as fire and police and the Utility 
Operations Manager if not already notified.   

The repairs should be made according to standard procedures for water-line repairs.  Thurston 
County typically has sufficient materials on hand to address line-break emergencies.  Such 
materials include repair clamps for all types and sizes of pipe that are in the system, various sizes 
of water main valves, chlorine for disinfections of repairs, and service fittings. 

6.7.10  Gaseous Chlorine Leak 
Description – The risk of chlorine leaks is low, however, there is a remote possibility that Grand 
Mound’s chlorine facility could experience a rupture and leak gaseous chlorine.  The cause of the 
rupture could vary from a natural disaster, to operator error or even vandalism. 

Response – Chlorine gas is highly toxic, so personnel who respond to such an emergency must 
wear a self-contained breathing apparatus.  Fire and police should be notified immediately of the 
leak and its potential danger.  A repair kit for the 150-lb cylinder is kept on site. After the leak is 
fixed, all areas affected by the leak should be fully ventilated.  If large quantities of gas should 
leak, residents within the area may have to be notified about the presence of chlorine gas and 
advised to take precautionary measures. 

No water should enter the Grand Mound water distribution system without receiving proper 
chlorination.  Therefore, any failure of the chlorination facilities should be followed by a 
shutdown of the production wells until repairs are complete. 

6.7.11  Sodium Hydroxide Leak 
Description – The risk of a sodium hydroxide leak is low, however, there is a remote possibility 
that Grand Mound’s sodium hydroxide system could experience a rupture and leak liquid sodium 
hydroxide.  The cause of the rupture could vary from a natural disaster, to operator error or even 
vandalism. 
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Response – Sodium Hydroxide is extremely corrosive, so personnel who respond to such an 
emergency must wear full face-shield, chemical safety goggles, and appropriate personal 
protective clothing to prevent skin contact.  Spills, leaks or releases: restrict access to area until 
completion of clean up; prevent entry into sewers or waterway by diking with inert material such 
as sand or earth.  Solution can be recovered or carefully diluted with water and cautiously 
neutralized with acids such as acetic acid or hydrochloric acid.  After the leak is fixed, all areas 
affected by the leak should be fully flushed.   

6.7.12  Water System Personnel / Emergency Call-up List 
An emergency call-up roster is shown in Appendix J.  An updated copy of this list with phone 
numbers should be kept at the Ground Mound Wastewater Treatment Plant, the Department of 
Public Works Office on Heritage Court S.W., Central Dispatch, the Thurston County Emergency 
Operations Center, and other management, dispatch and emergency stations.  During non-
working hours, calls from the public are received at Dispatch Service.  Depending on the nature 
of the complaint, Dispatch Service contacts the appropriate on-call personnel.  Alarms triggered 
at any of the Grand Mound water facilities (well sites, reservoir, and chlorination equipment) are 
sent to the Grand Mound Wastewater Treatment Plant during and after normal working hours 
and on weekends.  Alarms that occur on weekends or after business hours are retrieved by a 
private alarm center (Custom Security). The alarm center then contacts Dispatch Services, which 
pages on-call personnel.  

6.8  Safety Procedures 
Thurston County has an overall safety program that covers all county employees.  This program 
is divided into several areas and/or procedures.  Such safety programs are needed to meet 
Washington State Laws and regulations.  Thurston County assures all employees are aware and 
have knowledge of this safety program.  The water operators for the Grand Mound Water System 
abide by the County Safety Policy (Doc. # 012.2000) and participate in bi-monthly tailgate safety 
talks. 

Thurston County provides the following programs and safety procedures to employees:  

 Blood-borne pathogens 

 Employee accident and illness 

 Hazard 

 Industrial safety 

 Non-employee incident 

 Vehicle accident 

 Violence in the workplace 

 Accident management and incident reporting 

 Emergency response 

 Field safety 

 Industrial safety 

 Occupational health 
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6.9  Cross-Connection Control Program 
The Cross-Connection Control Program helps protect the Grand Mound water distribution 
system from contamination caused by existing or potential cross-connections. The Department of 
Public Works jointly works with Thurston County Building Officials to ensure cross-connection 
control is managed at the premises and in-premises.  The Cross-Connection Control Program is 
in Appendix I. 

6.10  Customer Complaint Response Program 
When a customer complaint or concern is received, office staff records information in a 
computerized database.  The complaint or concern is then forwarded to the field crew for 
investigation.  Issues typically involve the amount of water used, a possible leak or faulty meter, 
or the odor, taste or appearance of water.  Once the matter is checked, the customer is notified, 
corrective action taken if appropriate, and the follow up actions recorded in the database. 

6.11  Record Keeping and Reporting 
The Grand Mound Public Water System is a municipal corporation and subject to thorough 
audits by the Washington State Auditor.  Its financial and administrative records are on file at the 
Public Works Department at 2404-A Heritage Court S.W.  Backup copies of computer records 
are made daily and kept on site.   

Water quality and compliance records must be retained by the water utility.  Some data is 
required, while some is operational, maintenance or complaint response in nature.  Record 
keeping requirements for the county are described in WAC 246-290-480. 

6.12  O&M Improvements 
The Grand Mound Public Water System performs operational and maintenance improvements 
year-round. This includes route maintenance procedures, such as flushing the distribution 
system, maintaining hydrants, servicing upgrades, maintaining security around key facilities, 
upgrading and replacing components with the SCADA system, and repairing and maintaining 
well houses.  

Needed improvements are identified throughout the year and are typically funded during the 
budget process.  Typical shortcomings and improvements include: 

 Communication errors between the sources and Wonder Ware software program; 

 Low reservoir turn over.
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Chapter	7	
 

7.0 DISTRIBUTION FACILITIES DESIGN AND CONSTRUCTION STANDARDS 
The objective of this chapter is to describe the design and construction standards applicable to 
the Grand Mound Public Water System.   

The Grand Mound Public water system is subject to the “Development Standards for Water and 
Sewer Systems, Thurston county Washington, January 2007” and “WSDOT Standards for Roads 
and Municipal Construction, current edition”, Thurston County Code 15.04. 

The standards are displayed in Appendix K and at 
http://www.co.thurston.wa.us/wwm/Engineering_Standards/Water_Sewer_Standards/Water_Se
wer_Standards.htm. 

7.1 Project Review Procedures 
This section identifies the system’s process for reviewing project reports and construction 
documents.  Review procedures are consistent with state drinking water regulations and county 
ordinances. 

Anyone requesting permission to develop land, make improvements on land, or change a 
permitted use or occupancy in Thurston County must submit plans and complete applications to 
Thurston County’s Permit Assistance Center (PAC).  In turn, the PAC coordinates review of the 
application and plans to ensure they are consistent with County standards.   

For applications for water service within the Grand Mound Public Water System service area, 
the application and plans are routed to the Department of Public Works for consistency with the 
Water Development Standards for Grand Mound (Appendix K). 

The Department of Public Works retains on staff a professional engineer, registered in the State 
of Washington, to review all designs prepared by consulting engineering firms or completed in-
house.  This review is based on established fees.  Fees are shown in Appendix K, and include 
costs for the concurrency review by a planner and an engineer, latecomer agreements, 
inspections, and other connection actions. 

7.2 Policies and Requirements for Outside Parties 
The Thurston County Board of County Commissioners has adopted policies and requirements in 
Chapter 15 of the Thurston County Code (Appendix M) for outside parties who are interested in 
connecting to the Grand Mound Public Water System.  These include granting of right-of-way 
and/or easements where new water mains are placed on private property, extensions of water 
mains across parcels to opposite property lines, and repayment of capital improvements based on 
latecomer agreements. 

Additional policies and requirements for outside parties are found in the development standards, 
Appendix K.  A summary of the additional policies and requirements for outside parties are 
contained below. 

1. Residential fire flow requirements:  minimum of 1000 gpm at 20 psi. 

2. Commercial/Industrial fire flow requirements:  minimum of  2000 gpm at 20 psi. 

3. Looped water main size: minimum 6”. 
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4. Dead end water main size: minimum 8”. 

7.3 Design Standards (Performance Standards and Sizing Criteria) 
The Grand Mound Public Water System is based on standard engineering practices and 
incorporates guidelines established by the Washington State Department of Health, including the 
guidelines described in their “Water System Design Manual.”  The standard specifications for 
construction will be the latest edition of the “WSDOT Standard Specifications for Road, Bridge, 
and Municipal Construction.” 

All extensions to the water system must conform to design standards of the “Water System 
Development Standards for Grand Mound” and shall meet the requirements of the Thurston 
County Fire Marshall. The water system must provide adequate domestic and fire supply for the 
Fire Protection Zone in which it is located. The system must be capable of future expansion and 
be constructed of permanent materials. 

Where additional water mains are proposed for installation to the existing water system, the 
proposer shall perform hydraulic modeling corresponding to the proposed improvements shown 
on submitted plans and specifications.  This modeling shall be based on the existing 
infrastructure shown in Figure 3-1, until otherwise expanded.  The modeling shall contain the 
limits as follows: 

1. Maximum pipe velocity:  not to exceed 10 ft/sec 

2. Minimum distribution system pressure:   30 psi 

3. Maximum distribution system pressure:   80 psi 

4. Storage tank sizing:  

  Volume:      218,000 gal 

  Base elevation:     270.5 

  Minimum elevation:     294.3 

  Initial height:      308.0 

  Maximum elevation:     315.5 

Additional design standards are found in the Development Standards, Water Systems, Grand 
Mound, and Appendix K.  A summary of these design standards are contained below. 

1. Pressure reducing devices required where pressure is greater than 80 psi. 

2. Hydrostatic pressure testing of all lines, valves, backflow assemblies:  225 psi for 15 
minutes without leaks. 

3. Sterilization and flushing:  meet the requirements of the DOH and in a manner 
satisfactory to Thurston County.  This includes the addition of highly chlorinated water 
that is left undisturbed for a minimum of 24 hrs.  The line shall be thoroughly flushed and 
water samples taken within 24 hrs after flushing. 

5. Looped water main size: minimum 6”. 

4. Dead end water main size: minimum 8”. 
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7.4 Construction Standards (Materials and Methods) 
A complete description of the construction standards is found in the Interim Development 
Standards, Water and Sewer Systems, Grand Mound, Appendix K.  A summary of the 
construction standards is provided below. 

1. Piping shall be HDPE, PVC or ductile iron.  PVC shall meet AWWA C900 ASTM 2241 
class 305 for size 4-12 inch.  For PVC pipe sized 14 -20 inches, the pipe shall meet 
AWWA C905 class 305. HDPE pipe shall meet ANSI/AWWA C906and materials shall 
meet shall meet class 345464 C, D, or E per ASTM 3350.  Ductile iron shall meet 
AWWA C151 class 52.  

2. All fittings shall be connected by flanges or mechanical joints.  Where required, Mega-
Lug series 1100 retainer glands will be used. 

3. Sleeve couplings shall be mechanical joint made of ductile iron in accordance with 
AWWA C110, except the minimum sleeve length shall be 6 inches. 

4. Transition couplings shall be Romac Industries Style 501 or equal.  Flanged coupling 
adapters shall be Rockwell Style 912 or equal. 

5. Fittings shall be made of PVC or ductile iron lined with cement mortar.  PVC shall meet 
AWWA C153.  Cement mortar-lined shall meet AWWA C104. 

6. All pipe and services shall be installed with 12 gauge coated copper wire taped to the top 
of the pipe, brought up and tied off at the top of the valve box.  Marking tape shall be 
installed 12 inches above the top of all water lines and extend its entire length. 

7. Minimum cover from the top of pipe to finish grade shall be 42 inches unless otherwise 
approved. 

8. Fire hydrants shall be Mueller Centurion, Clow F2500, or approved equal with two 2-
1/2” and one 4-1/2” pumper port with Storz fitting and national standard thread.  Fire 
hydrants shall be painted sun yellow high grade enamel. 

9. Valves shall be placed at a distance not to exceed 1,000 linear feet.  There shall be at least 
two valves at each tee.  There shall be at least three valves at each cross.  Gate valves 
shall be placed on all pipes.  Valve boxes shall be Buffalo style and have cast iron risers 

10. Minimum backflow prevention is required in accordance with DOH and Thurston 
County’s cross connection program.   

11. Thrust blocking and joint restraints shall be placed at all fittings and valves.   

12. Hydrostatic pressure testing and bacteriological tests shall be performed prior to the 
acceptance of work. 

7.5 Construction Certification and Follow-up Procedures 
All materials and completed work are inspected by Public Works Department technical staff.  
This includes excavation, placement of piping, fittings, and valves, verification of thrust blocking 
calculations, backfilling, pressure testing, disinfection procedures, and water quality sampling.  
No work shall be accepted until all other utilities are completed, and all services, valves, 
hydrants, and other appurtenances located, brought to proper grade, and deemed operable. The 
Department reserves the right to retest any or all portions of the completed system prior to final 
acceptance.  
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All information provided by the engineer for the outside party for the construction designs, 
modeling documentation, and construction record drawings will be kept with the Department of 
Public Works for the required time.  As part of the construction certification, the engineer for the 
outside party shall provide a Construction Report for Public Water System Projects as required 
by WAC 246-290-040.
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Chapter	8	
 

8.0 IMPROVEMENT PROGRAM 
Thurston County is required by the State Growth Management Act to develop a Capital Facilities 
Program (CFP) and adopt the CFP as a section of the County’s Comprehensive Plan.  The 
Growth Management Act requires the CFP to identify specific facilities, include a realistic 
financing plan, and make adjustments to the plan if funding is inadequate.  The CFP assumes 
receipt of outside grant resources, and if grants are not received, projects may be delayed or 
removed.  The CFP is a planning document; not a budget for expenditures, nor a guarantee that 
the projects will be implemented.  Each capital project listed in the CFP will need to go through 
a separate future approval process. 

The Grand Mound utilities, both sewer and water, were constructed and put into operation in 
1999.  A Utility Local Improvement District was passed by the Board of County Commissioners 
to fund the project, based on revenue plans that staff developed, as a result of a development 
study done by professional I-5 real estate developer representative.  Substantial Long Term 
General Obligation Bond (LTGO) financing was required to fund the Local Improvement 
District that was established to construct all associated facilities.  The project completion date 
nearly coincided with a period of relative national and state prosperity.  Development in Grand 
Mound fell far short of expected values.  This result was exceptional detrimental to bond 
reimbursements, and so the then Board of County Commissioners reluctantly agreed to Reel 
Estate Excise Tax (RCW 82.46.010) to pay that portion of the debt which could not be collected 
from water (and sewer)  rates. 

In municipal governments, the Capital Facilities Plan (CFP) represents a listing of projects that 
are needed to support utility maintenance and growth.  Projects must be in the CFP to insure they 
can be built (see RCW 36.70A.070).  The department does hope to be successful in garnering 
grants for some of these projects.  We ensure their possible construction by putting them in our 
CFP.  Therefore, in Worksheet 1, the Six Year Operating Budget (lines 31 and 36), we have 
deleted the grant-funded projects from the CFP, and left only the utility funded maintenance 
projects. In Worksheet 5 

All indebtedness is scheduled to be refunded by mid 2017, after which the utilities will have 
more than $1million annually to invest in capital projects or to use for supporting projects 
revenue bonds. A complete rate study and realignment of the rates targeted to reduce 
consumption will be done during the course of this Water System Plan. 

In the event that grants and loans are not forthcoming, the projects will either be constructed by 
customers or will be pushed back until funding becomes available.  System operation is not put 
in peril by this approach. 

A comparison of local rates follows. 
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2012 Water Rates Monthly Commodity 1. Total

Tumwater - 3/4 meter $6.02 $16.20 $22.22
Chehalis - 3/4 meter $18.30 $31.07 $49.37
Chehalis Port Authority $18.30 $31.07 $49.37
Grand Mound $31.17 $18.61 $49.78

1. based on 263 gal/day for 365.25 days/year divided by 12 
months=8,096 gallons: 1082 cf/mo

Table 8-1 Local Rate Comparison 
 

The Department prioritizes projects based on the following criteria: The project will: 

a. Address existing or emerging public health and/or safety issues; 

b. Address compliance with local, state and federal regulatory requirements; 

c. Meet goals and objectives of the adopted water system plan; 

d. Improve system reliability and/or reduce dependency on critical facilities;  

e. Maintain the current level of service by removing and replacing degraded or aged 
facilities; 

f. Have potential funding available (e.g. ULID, rates and charges, grants, loans, etc); 

g. Improve or enhance the utility’s current level of service; and 

h. Acquire existing private utilities or develop new utilities. 

A. Identification of System Improvements and B. Assessment of Alternatives 
Grand Mound is a relatively new and developing water system that experienced minimal 
expansion during its first twelve years of operation.  Consequently, significant capital project 
requirements due to operations and maintenance have not emerged.  For growth purposes, utility 
expansion is accomplished primarily through new development.  As a result of limited operations 
and minimal growth, the projects identified for the six-year CFP are to protect public health; 
meet regulatory requirements and provide redundancy in the transmission system.  The following 
described projects are directly from the County’s Capital Facilities Plan and serve to answer the 
State’s Water System Planning Handbook requirement for Identification of System Improvements 
and Assessment of Alternatives.  
The Department recognizes that twenty years worth of projects are not identified in the county’s 
CFP at this time.  However, during the deficiency assessment for the WSP, the Department 
identified additional deficiencies which will be added to the County’s CFP during the next 
annual CFP cycle in 2012 through 2017. 
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2012 2013 2014 2015 2016 2017 6 YR TOTAL
Utility Revenue $30,600 $12,200 $10,200 $30,000 $27,200 $110,200
Grants/Loans/Other $220,000 $1,080,000 $700,000 $1,012,500 $1,012,500 $4,025,000

$0 $250,600 $1,092,200 $710,200 $1,042,500 $1,039,700 $4,135,200

PROJECT EXPENDITURES Funding 
Source 2012 2013 2014 2015 2016 2017 6 YR TOTAL

Grand Mound Water System Upgrades  Utility Revenue $30,600 $12,200 $10,200 $30,000 $27,200 $110,200

Grand Mound Way Watermain Loop
Grant/Loans/Oth

er1 $220,000 $780,000 $1,000,000

Second Grand Mound Reservior and Booster 
Station

Grants/Loans/Ot
her $1,012,500 $1,012,500 $2,025,000

Land Aquistiion for Well # 3
Grants/Loans/Ot

her $150,000 $150,000

Grand Mound Well and  Pump # 3
Grants/Loans/Ot

her $350,000 $350,000

Land Aquistion for Well # 4
Grants/Loans/Ot

her $150,000 $150,000

Grand Mound Well and  Pump # 4
Grants/Loans/Ot

her $350,000 $350,000

EXPENDITURE TOTAL $0 $250,600 $1,092,200 $710,200 $1,042,500 $1,039,700 $4,135,200

Key: 1A specific grant or loan is not identifed. The county will seek revenues through a variety of federal and state grants and loans as funds become 
available.   These sources could include local, state or federal sources.

Table 8-1
Thurston County

2012-2017
Grand Mound Capital Projects

REVENUE TOTAL:

REVENUE:

 

Table 8-2 Grand Mound Capital Projects 
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8.1 Grand Mound Water System Upgrades 
DESCRIPTION:  Installation of well drains for wells #1 and #2, Water treatment system 
upgrades, water distribution upgrades, eliminated butter fly valves, service and upgrade 
chlorination equipment and add new and upgrade water quality sample stations..  

 

LOCATION: Throughout the Grand Mound Water Distribution System. 

 

JUSIFICATION (Need/Demand): 
Provide unimpeded potable water supply 
and reduce malfunctions within the 
existing water supply system.  

 

IMPLICATION OF NOT DOING THE 
PROJECT(S):  The upgrades are 
necessary to improve and maintain the 
existing water system functions.  With 
wells out of commission the supply of 
potable water as well as fire flow to the 
community of Grand Mound would be 
compromised.  Public Health notice of 
compromised well head would reduce the 
confidence of the community.     

 

LINKS TO OTHER PROJECTS OR FACILITIES:  None. 

 
COMPREHENSIVE PLAN AND FUNCTIONAL PLAN(S) CITATIONS:  
 

Grand Mound Comprehensive Water System Plan (Amended 2007):  Chapter 5- Water System 
Evaluation. Thurston County Comprehensive Plan; Appendix C.B.9; 
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Grand Mound Water System Upgrades 
 

LEVEL OF SERVICE (LOS):  Urban Service Level in terms of cubic feet per month of water 
consumed for residential, commercial and industrial uses. 

 
Capital Costs: 

Prior Years 2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

Floor Drains 
Wells #1 & #2 

 $6,000     $6,000 

Water Treatment 
System 

Upgrades 
 

$6,200  
(1a) (1b) 

$2,500 
(1c) 

   $8,700 

Water 
Distribution 

System 
Upgrades 

  
$6,0 00 

(2a) (2b) 
$4,000 

(2c) 
$3,000 

(2d) 
 

$5,000 
(2e) 

$18,000 

Water 
Distribution 

System 
Upgrades 

Isolation Valves 

 $4,000 $4,500  $15,000 $15,000 $38,500 

Chlorination 
Equipment 

Service/Upgrade 
_ Professional 

Services 

 $2,400 $1,200 $1,200 $15,000 $1,200 $21,000 

Wells # 1 & #2 
Surveillance 
Equipment 

       

New or 
Upgraded Water 

Quality 
Sampling 
Stations 

 $6,000  $6,000  $6,000 $18,000 

None  $30,600 $12,200 $10,200 $30,000 $27,200 $110,200 
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(1a) Engineer evaluation $5,000  (1b) New mixer, misc. parts $1,200  (1c) Caustic pump upgrade - $2,500 

(2a) Portable genset for SCADA reservoir site - $2,500  (2b) Video surveillance equipment Well #2 $3,500  
(2c) Video surveillance equipment Well #1 $4,000  (2d)  Fire hydrant Maintenance $3,000  

(2e)  Reservoir Cleaning and Inspection $5,000 

 
ANNUAL OPERATIONS AND MAINTENANCE: 

Estimated Costs - $115,200 

Estimated Revenues – Water Utility Rates and Charges 

Anticipated Savings Due to Project - Not identified 

Department Responsible for Operations – Public Works Department 

QUADRANT LOCATION: 

□ Rural NW □ Rural NE □ Rural SW 

□ Rural SE □ Olympia UGA □ Tumwater UGA 

□ Lacey UGA □ Yelm UGA    □ Rainier UGA 

□ Tenino UGA X Grand Mound UGA 
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Grand Mound Way Watermain Loop 
DESCRIPTION: Installation of a new water main from on Grand Mound Way to existing 

treatment plan. 

 
LOCATION: The project would install a 
new water main adjacent to Grand Mound 
Way from Old Highway 99 to the existing 
water treatment plant. 

 

JUSIFICATION (Need/Demand):  This 
would improve water flow reliability and 
improve water quality. In addition will 
improve fire flows within the service area. 

 

IMPLICATION OF NOT DOING THE 
PROJECT(S): Reduces water circulation, 
water quality and impacts fire flows.    

 

LINKS TO OTHER PROJECTS OR FACILITIES:  n/a. 

 

COMPREHENSIVE PLAN AND FUNCTIONAL PLAN(S) CITATIONS: Grand Mound 
Subarea Plan, 1996, 1996 Grand Mound Water System Plan (Amended 2007). 

 

Comprehensive Plan: Chapter 2, Goal 1, Objective B, Policies 5, and 6; Chapter 2, Goal 2, 
Objective A, Policies 2 and 7; Chapter 2, Objective C, Policies 1, 8 , 9 and 11; Chapter 2, Goal 3, 
Objective B, Policy 4;  Chapter 8, Goal 1, Objective B; Policy 2; Chapter 8, Goal 1, Objective C, 
Policies 1 and 2, Appendix C.B.9.;  
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Grand Mound Way Water Loop System 
  

LEVEL OF SERVICE (LOS):  Urban Service Level in terms of cubic feet per month of water 
consumed for residential, commercial and industrial uses. 

Capital Costs: 

Prior Years 2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

$0  $220,000 $780,000    $1,000,000 

 

FUNDING 
SOURCES 

2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

Grant/Loan/Other  $220,000 $780,000    $1,000,000 

 

ANNUAL OPERATIONS AND MAINTENANCE: 
Estimated Costs - $ 1,000,000 (approximately) 

Estimated Revenues – Water Utility Rates and Charges 

Anticipated Savings Due to Project - Not identified 

Department Responsible for Operations – Public Works Department 

QUADRANT LOCATION: 

□ Rural NW □ Rural NE □ Rural SW 

□ Rural SE □ Olympia UGA □ Tumwater UGA 

□ Lacey UGA □ Yelm UGA    □ Rainier UGA 

□ Tenino UGA   X Grand Mound UGA 
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Second Grand Mound Reservoir and Booster Station 
 

DESCRIPTION:  Siting, Design and 
construct of a second reservoir and 
booster station to meet future 
development and fire flows for emergency 
services.  

 

LOCATION: Unknown 

 

JUSIFICATION (Need/Demand): 
Increased demand for water service based 
on urban Development and to improve 
and meet fire flow demands. 

 

IMPLICATION OF NOT DOING THE 
PROJECT(S):  Inability of utility to 
provide water connections to new 

customer and to provide adequate water pressure needed to meet fire protection needs.  

 

 
LINKS TO OTHER PROJECTS OR FACILITIES:   
COMPREHENSIVE PLAN AND FUNCTIONAL PLAN(S) CITATIONS:  
 
Comprehensive Plan: Chapter 2, Goal 1, Objective B, Policies 5, and 6; Chapter 2, Goal 2, 
Objective A, Policies 2 and 7; Chapter 2, Objective C, Policies 1, 8 , 9 and 11; Chapter 2, Goal 3, 
Objective B, Policy 4;  Chapter 8, Goal 1, Objective B; Policy 2; Chapter 8, Goal 1, Objective C, 
Policies 1 and 2, Appendix C.B.9.;  
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Second Grand Mound Reservoir and Booster Station 

 
LEVEL OF SERVICE (LOS):   
 
Capital Costs: 

Prior Years 2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

     $1,012,500 $1,012,500 $2,025,000 

 

FUNDING 
SOURCES 

2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

Grants/Loans/ 

Other 
    $1,012,500 $1,012,500 $2,025,000 

 

ANNUAL OPERATIONS AND MAINTENANCE: 
Estimated Costs - $ 2,025,000 (approximately) 

Estimated Revenues – Sewer Utility Rates and Charges 

Anticipated Savings Due to Project - Not identified 

Department Responsible for Operations – Public Works 

QUADRANT LOCATION: 

□ Rural NW □ Rural NE □ Rural SW 

□ Rural SE □ Olympia UGA □ Tumwater UGA 

□ Lacey UGA □ Yelm UGA    □ Rainier UGA 

□ Tenino UGA  X Grand Mound UGA 
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Grand Mound – Land Acquisition for Well #3 
 

 
 
DESCRIPTION: Purchase of 
property for future Well #3. 

 
LOCATION: The project is located 
within or outside the existing Grand 
Mound Water/Sewer Facility. 

 

JUSIFICATION (Need/Demand):  
This well site may be required to 
meet water system demand for the 
twenty- year planning horizon.  

 

IMPLICATION OF NOT DOING THE PROJECT(S): Inadequate pump capacity to meet 
demand.  Reduced economic activity in the Grand Mound Urban Growth Area 

 

LINKS TO OTHER PROJECTS OR FACILITIES:  Grand Mound Highway 99 to Highway 
9 Sewer main extension/Grand Mound Water Main Extension. 

 

COMPREHENSIVE PLAN AND FUNCTIONAL PLAN(S) CITATIONS: Grand Mound 
Subarea Plan, 1996, 1996 Grand Mound Water System Plan (Amended 2007).  Thurston County 

Comprehensive Plan Appendix C.B.9.  
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Grand Mound – Land Acquisition for Well #3 
 

LEVEL OF SERVICE (LOS):  Urban Service Level in terms of cubic feet per month of water 
consumed for residential, commercial and industrial uses. 

 

Capital Costs: 

Prior Years 2012 2032 2014 2015 2016 2017 
6 YR. 

TOTAL 

$20,000   $150,000    $150,000 

 

FUNDING 
SOURCES 

2012 2032 2014 2015 2016 2017 
6 YR. 

TOTAL 

Grants/Loans/Other   $150,000    $150,000 

 

ANNUAL OPERATIONS AND MAINTENANCE: 
Estimated Costs - $150,000 (approximately) 

Estimated Revenues – Water Utility Rates and Charges 

Anticipated Savings Due to Project - Not identified 

Department Responsible for Operations – Public Works 

QUADRANT LOCATION: 

 Rural NW □ Rural NE X Rural SW 

□ Rural SE □ Olympia UGA □ Tumwater UGA 

□ Lacey UGA □ Yelm UGA    □ Rainier UGA 

□ Tenino UGA X Grand Mound UGA 
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Grand Mound – Well and Pump #3 
 

 
 
DESCRIPTION: Development of 
the 3rd Grand Mound well site and 
pump. 

 
LOCATION: The project is 
located within the existing Grand 
Mound Water/Sewer Facility. 

 

JUSIFICATION (Need/Demand):  
This well site may be required to 
meet water system demand for the 
twenty- year planning horizon.  

 

IMPLICATION OF NOT DOING THE PROJECT(S): Inadequate pump capacity to meet 
demand.  Reduced economic activity in the Grand Mound Urban Growth Area 

 

LINKS TO OTHER PROJECTS OR FACILITIES:  Grand Mound Highway 99 to Highway 
9 Sewer main extension/Grand Mound Water Main Extension. 

 

COMPREHENSIVE PLAN AND FUNCTIONAL PLAN(S) CITATIONS: Grand Mound 
Subarea Plan, 1996, 1996 Grand Mound Water System Plan (Amended 2007).  Thurston County 

Comprehensive Plan Appendix C.B.9.;  
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Well and Pump #3 
 

LEVEL OF SERVICE (LOS):  Urban Service Level in terms of cubic feet per month of water 
consumed for residential, commercial and industrial uses. 

 

Capital Costs: 

Prior Years 2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

$20,000    $350,000   $350,000 

 

FUNDING 
SOURCES 

2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

Utility Revenue    $350,000   $350,000 

 

ANNUAL OPERATIONS AND MAINTENANCE: 
Estimated Costs - $350,000 (approximately) 

Estimated Revenues – Water Utility Rates and Charges 

Anticipated Savings Due to Project - Not identified 

Department Responsible for Operations – Public Works 

QUADRANT LOCATION: 

□ Rural NW □ Rural NE x Rural SW 

□ Rural SE □ Olympia UGA □ Tumwater UGA 

□ Lacey UGA □ Yelm UGA    □ Rainier UGA 

□ Tenino UGA X Grand Mound UGA 
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Grand Mound – Land Acquisition for Well #4 
 

 
 
DESCRIPTION: Purchase of land for 
Well # 4. 

 
LOCATION: The project is located 
within or outside the existing Grand 
Mound Water/Sewer Facility area. 

 

JUSIFICATION (Need/Demand):  This 
well site may be required to meet water 
system demand for the twenty- year 
planning horizon.  

 

IMPLICATION OF NOT DOING THE 
PROJECT(S):  Inadequate pump capacity to meet demand- Reduced economic activity in the 
Grand Mound Urban Growth Area 

 

LINKS TO OTHER PROJECTS OR FACILITIES:  Grand Mound Highway 99 to Highway 
9 Sewer main extension/Grand Mound Water Main Extension. 

 

COMPREHENSIVE PLAN AND FUNCTIONAL PLAN(S) CITATIONS: Grand Mound 
Subarea Plan, 1996, 1996 Grand Mound Water System Plan (Amended 2007).  Thurston County 
Comprehensive Plan C.B.9.; 
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Grand Mound – Land Acquisition for Well #4 
  

LEVEL OF SERVICE (LOS):  Urban Service Level in terms of cubic feet per month of water 
consumed for residential, commercial and industrial uses. 

 

Capital Costs: 

Prior Years 2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

$20,000   $150,000    $150,000 

 

FUNDING 
SOURCES 

2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

Grants/Loans/Other   $150,000    $150,000 

 

ANNUAL OPERATIONS AND MAINTENANCE: 
Estimated Costs - $ 150,000 (approximately) 

Estimated Revenues – Water Utility Rates and Charges 

Anticipated Savings Due to Project - Not identified 

Department Responsible for Operations – Public Works 

QUADRANT LOCATION: 

□ Rural NW □ Rural NE X Rural SW 

□ Rural SE □ Olympia UGA □ Tumwater UGA 

□ Lacey UGA □ Yelm UGA    □ Rainier UGA 

□ Tenino UGA X Grand Mound UGA 
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Grand Mound – Well and Pump #4 
 

 
 
DESCRIPTION: Development of the 4th 
Grand Mound well site and pump. 

 
LOCATION: The project is located 
within the existing Grand Mound 
Water/Sewer Facility. 

 

JUSIFICATION (Need/Demand):  This 
well site may be required to meet water 
system demand for the twenty- year 

planning horizon.  

 

IMPLICATION OF NOT DOING THE PROJECT(S):  Inadequate pump capacity to meet 
demand- Reduced economic activity in the Grand Mound Urban Growth Area 

 

LINKS TO OTHER PROJECTS OR FACILITIES:  Grand Mound Highway 99 to Highway 
9 Sewer main extension/Grand Mound Water Main Extension. 

 

COMPREHENSIVE PLAN AND FUNCTIONAL PLAN(S) CITATIONS: Grand Mound 
Subarea Plan, 1996, 1996 Grand Mound Water System Plan (Amended 2007).  Thurston County 
Comprehensive Plan C.B.9.; 
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Grand Mound – Well and Pump #4 
 

LEVEL OF SERVICE (LOS):  Urban Service Level in terms of cubic feet per month of water 
consumed for residential, commercial and industrial uses. 

 

Capital Costs: 

Prior Years 2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

$20,000 $5,000     $500,000 $505,000 

 

FUNDING 
SOURCES 

2012 2013 2014 2015 2016 2017 
6 YR. 

TOTAL 

Utility Revenue $5,000     $500,000 $505,000 

 

ANNUAL OPERATIONS AND MAINTENANCE: 
Estimated Costs - $ 100 (approximately) 

Estimated Revenues – Water Utility Rates and Charges 

Anticipated Savings Due to Project - Not identified 

Department Responsible for Operations – Public Works 

QUADRANT LOCATION: 

□ Rural NW □ Rural NE □ Rural SW 

□ Rural SE □ Olympia UGA □ Tumwater UGA 

□ Lacey UGA □ Yelm UGA    □ Rainier UGA 

□ Tenino UGA X Grand Mound UGA



 

Grand Mound Water System Plan Chapter 9 – Page - 1 

Chapter	9	
 

9.1 Utility History 
Grand Mound community members approached county officials in 1984, with a request that the 
county initiate plans for a report on the costs for municipal level sewer collection and treatment 
services.  By spring of 1989, county staff had completed a general sewerage plan for a proposed 
service area shaped like a champagne glass (approximately 150 acres) along the Old Hwy 99 and 
Hwy 12 corridors. 

By 1992, county and community leaders had concluded that sewer service by itself would not 
support the level of development both wished to foster.  A municipal water system would be 
required, especially to ensure fire flow protection to properties inside the utility boundary.  In the 
summer of 1993, an early Utility Local Improvement District (ULID) proposal was unsuccessful 
because its costs were higher than the sum of benefits to properties.  

In July of 1995, the Board of County Commissioners directed staff to develop a project that was 
acceptable to the community in both scope and cost – one that met the benefit test prescribed by 
ULID laws.  The County engaged the professional services of Robert Chase, an expert in 
evaluating development potential along the I-5 corridor.  Chase prepared a report that evaluated 
two scenarios: one with no water and sewer systems in the Grand Mound area; and, a second 
with full water and sewer. 

The purpose of the Chase Report was to, Characterize current economic base; 

 Profile the Grand Mound Urban Growth Area; 
 Inventory the local economy; 
 Develop a Grand Mound business mix and local employment patterns along with 

targeted industry analysis; 
 Forecast economic, demographic, and housing changes under two principal 

development scenarios: one with and another without sewer and water service; and, 
 Present short-term (5-10-year) and medium-term (15-20-year) economic forecasts of 

changes in market conditions and economic activity arising from the two 
development scenarios. 

Chase concluded, “Grand Mound is ideally situated for future development. These forecasts, 
however, are conditional based upon the level of local initiative and local preparedness for 
further economic development.  Attracting new investment will require significant local efforts 
in Grand Mound.”  He went on to conclude, “In sum, these forecast scenarios are highly 
dependent upon local initiative and local preparedness for economic development.  These 
development scenarios range from a “status quo” level of local initiative (low growth scenario) 
to a highly active local development group (high growth scenario).  The industrial targets 
represent a realistic set of development opportunities for Grand Mound, based on industry level 
growth forecasts, industry requirements, and current county-wide business recruitment efforts.” 

In 1995, based on Chase’s findings, and to ensure that the Grand Mound area could be 
legitimately developed to levels that warranted municipal water and sewer systems, the county 
completed a process that defined an Urban Growth Area (UGA) of about 900 acres.  The UGA 
that resulted from the Chase report and following community meetings, was considerably larger 
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that the originally conceived “champagne glass” area. The new UGA was apportioned in such a 
way as to provide sufficient area to fulfill all segments of growth conceived in the Chase Report.  
Development Standards and a Preliminary Transportation Plan rounded out the character of this 
new south Thurston County UGA. 

Next, the County engaged an engineering consultant (Earth Tech) to prepare plans and 
specifications for all elements of both the water and sewer systems.  Both were eventually 
approved by Washington State Departments of Health and Ecology respectively.  In 1996, 
county staff developed a second, preliminary ULID proposal that included about 350 acres of the 
total 900-acre UGA.  With estimated constructed costs for both systems in hand, preliminary 
assessments represented 61% of the increased special benefit value to all properties in the ULID 
area.  A summary of construction costs follows in Table 9-1 below. 

In developing initial ULID assessment and cost distribution methods, staff assigned the 
$2,576,428 directly to ULID assessments against properties within the ULID boundary.  The 
$1,128,320 for reservoirs and wells as considered to be payable from future connections with a 
starting value of about $1,025 per connection ($1,128,320/1000 connections).  The county sold 
Long Term General Obligations (LTGO) bonds to finance its share of the water and sewer 
system capital.  Project cost savings returned all original REET project financing.  Initial 
operating rates we set to cover operations only.  When the system was new, cash was short; a 
decision was made to accumulate replacement funds later in the utility’s life as additional 
customers connected. 

9.2 Past Financial Status 
The sewer utility was originally developed around a residential wastewater flow of 700 cubic 
feet per month as shown in TCC 15.12.012(E.).  A value of 215 gal/day for residents with 
average1ERU = 700 cubic feet of water consumed per month.  Residential customers initiated 
their service with a connection charge of one (1) ERU.  Commercial customers initiated their 
service based on guide values in Thurston County Code.  Their connection charges are reviewed 
annually thereafter to ensure accuracy.  Customers (other than residential customers) who used 
more than originally estimated ERU(s) were charged an additional connection charge for their 
overuse.  Credits are available for under users. 

After initial water service was made available in 1999, far fewer than expected customers rushed 
to connect to the new water and sewer systems. To develop potential alternatives to stimulate 
growth, the county, in concert with the Thurston County Economic Development Council, 
engaged financial consultant Eric Hovee. Mr. Hovee reviewed development trends, interviewed 
local residents, property owners, and business community members.  From this experience, Mr. 
Hovee developed a list of obstacles and an action plan for making the area more attractive.  
Several Hovee proposals were implemented in the Grand Mound area. 
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2005 2006 2007 2008 2009 2010

Beginning Fund Bal $52,204 $121,602 $80,157 $37,730 $787,729 $696,307
Revenues $64,510 $78,610 $104,720 $391,616 $518,913 $523,804
Connection Charges $187,092 $73,400 $88,686 $761,913 $47,250 $17,920
Expenditures $190,296 $202,060 $223,217 $429,914 $665,576 $416,127

EFB $121,602 $80,157 $37,730 $787,729 $696,307 $821,904

Beginning Balance $117,731 $102,520 $93,672 $95,456
Reserve Cash In $117,731 $62,128 $1,573,008 $154,146 $651,930
Reserves Spent $77,339 $1,581,856 $152,362 $650,000

Net Reserves 0 $117,731 $102,520 $93,672 $95,456 $97,386

Water System Reserves

Grand Mound Water System - Financial History

 

Table 9-1 
9.3  Improvement Program Financing 
In 2008, the Great Wolf Resort was open for business. Because the built Resort was much larger 
than that proposed in the business’s original proposal, its usage has far outstripped the proposer’s 
original demand forecasts.   By 2010, Great Wolf was using 2.8 times the water used by 
residential customers; and 4.8 times the volume of the region’s commercial accounts (Table 9-6, 
2010). 

Other than a boom in residential construction during the growth period 2006-2008, residential 
growth has been significantly diminished.  The forecast values for new ERUs can be seen in 
Table 9-6, on the line called “Change in ERUs” 

It is also important to note that the Chehalis Tribes have engaged their own professional planning 
firm to develop a revised commercial center near the intersection of Hwy 12 and Old 99.  The 
existing zoning and related water use will cover any ultimate change that may result from this 
work.  Those zoning and use plans have not matured as of this writing (mid July 2011). 

9.4  Financial Vitality Test 
The Financial Viability Test shown in Appendix E  is based on the number of ERUs in early 
2012 at 676 ERUs.  (see Table 2-10). All tests on Worksheet 5 are met except the one for 
Emergency Reserve.  Growth in the Grand Mound ULID area has not kept up the early 
predictions of Chase.  Moreover, Chase assumed that residents would come together to make 
larger properties available as the need arose.  This circumstance, combined with two subsequent 
downturns in economic growth, and observed multiple families occupying single family homes, 
all have resulted in revenues far less than those expected.  While this Plan covers the period 2012 
to 2017, it is vital the readers know that all debt will be paid off by 2019, meaning more funds 
available for reserves and construction after that date. 
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9.5  Rate Structure Analysis 
Since the first WSP, residential use has grown to an average 282 gal/day, possibly because of 
multiple occupancy of single family homes.  The current water system rate structure and charges 
has become too burdensome.  The utility plans to engage the services of a professional firm to 
assist with changing the current ERU system to a more conventional meter size system  This will 
cover not only connection charges but facilitate monthly billings as well.  This new water 
charging and billing system will be in place before the next required WSP. 
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Chapter	10	
 
10.0  Submittal of the Draft Plan 
10.0.1  Cover Letter 
10.0.2  Water System Plan Submittal Form 
10.1  Adjacent Water Purveyors 
10.1.1  For Review of the Draft Plan 
10.2  Water Use Efficiency 
10.2.1  Handbills Sent to Customers 
10.2.2  Posters 
10.2.3  Sign In Sheets 
10.2.4  Agenda 
10.2.5  Meeting Minutes 
10.3  Local Government Consistency Review 
10.3.1  Application Checklist 
10.3.2  Approval Letter from Thurston County Resource Stewardship Department 
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10.0.1 Cover Letter
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10.0.2 Water System Plan Submittal Form
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10.1.1 Adjacent Water Purveyors Review Letter
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10.1.1
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10.2.1  Handbills Sent to Customers
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10.2.2 Posters
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10.2.3 Sign In Sheets
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10.2.4 Agenda
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10.2.4 Agenda con’t
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10.2.5 Meeting Minutes con’t
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10.3.1 Application Checklist
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10.3.2  Approval Letter from Thurston County Resource Stewardship Dept. 

	



 
 
 

Appendix A 
 

Water Facilities Inventory 
 

Grand Mound Groundwater Utility Feasibility Assessment 
 

 



/ 

I~He~Tth 
WATER FACILITIES INVENTORY (WFI) FORM u~~:~e;~2128/2009 

ATTN 

SCOTT SCHIMELFENIG 
UTILITY SERVICES MANAGER 
2404 HERITAGE CT SW 
OLYMPIA, WA 98502 

ADDRESS 2404 HERITAGE CT SW 
CITY OLYMPIA STATE WA 

OAgricultural 
RCommercial! Business 

ODayCare 

OFood Servicef"ood Permit 

SMA NAME: 

ONE FORM PER SYSTEM Printed: 03/09/2011 
WFI Printed For. On-Demand 

Submission Reason: Contact Update 

THURSTON COUNTY PUBLIC WORKS 
SCOTT SCHIEMELFENIG TITLE: UTILITY SERVICES MG 
2404 HERITAGE CT SW . 

ZIP 98502 

o HospitalClinic 
R Industrial 

OLYMPIA, WA 98502 

ATTN 

ADDRESS 

CITY 

o Licensed Residential Facility 

R Lodging 

RResidential 
OSchool 

STATE ZIP 

OTemporary Farm Worker 

OOther(church, fire station, etc,): 
01,000 or more person event for 2 or more days per year 0 Recreational! RV Park 



WATER FACILITIES INVENTORY (WFI) FORM - Continued 
~~ 

B. How many days per month are they present? 

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

B. How many days per month is water accessible to the public? 30 30 30 30 30 30 

.,',',. " 

A If ~ou have schools, da~cares, or businesses connE\rded to 50 50 50 50 50 60 60 60 60 50 50 
~ ~water ~stemaho ma?X stu~ents ~~care chi ren n r emp yees re prese eac mon . 

B. How many days per month are they present? 31 28 31 30 31 30 31 31 30 31 30 31 

Inactivate 0 Re-Activate 0 Name Change 0 New System DOther 

SIGNATURE: 

I form is correct to the best of my knowledge. / j" 
DATE: O/~I ;1 

----~--~--~~~--------------------------
PRINT NAME: _..L......O.:..c.!..=-..!....:...~_--"---=--________ TITLE: L)'"T'l_IJJ21 OP,5 M6-R. 
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GRAND MOUND 
GROUNDWATER FEASIBILI1Y ASSESSMENT 

I. INTRODUCTION 

This report summarizes our analysis of groundwater conditions and availability within 
vicinity of Grand Mound, Washington. The purpose of the study was to investigate the 
feasibility of developing a community groundwater supply for the Grand Mound area as part 
of water system and sewage treatment facility improvements. The estimated peak demand 
for the system at full build out is 730 gallons per minute (gpm). 

This report includes a background discussion of the area hydrogeology including geologic 
setting, principal aquifers, water levels and groundwater flow patterns; an evaluation of 
water quality conditions; and an assessment of groundwater development potential and other 
related considerations that may affect feasibility. 

Data sources for the investigation included: 

o Washington Department of Ecology (WDOE) drillers logs, 

o Maps and related information contained in Water Supply Bulletin No. 10 (1966, 
Volumes I and ll), 

o Water quality data from WDOE and Thurston County Health Department (TCHD) 
files, 

o Published stream flow and water level data (WDOE, 1990) 

This work was performed arid this report was prepared in accordance with generally 
accepted hydrogeologic practices at this time and in this area for the exclusive use of 
PEIfBarrettand their client Thurston County'Public Works. No other warranty, expressed 
or implied, is made. 

II. FINDINGS AND RECOMMENDATIONS 

o A shallow highly productive aquifer occurs within the unconsolidated deposits that 
lie within the Scatter Creek and Chehalis River valleys. 

o The aquifer is unconfined and extremely sus~ptible to land use impacts. The water 
table typically lies within 30 feet of the land surface. The are no significant confining 
units which can serve to protect the aquifer from land use impacts. 



o Recharge to the valley aquifer system is relatively high. Adequate supplies of 
groundwater are available within the Ground Mound area to support the required 
system demand. 

o Stream flow regulations exist for both Scatter Creek and the Chehalis River. Scatter 
,:/ Creek is currently closed to further appropriations whereas the Chehalis River is 

regulated by minimum instream flows requirements. 

o Water quality within the project vicinity is generally very good with the exception of 
nitrate levels which exceed State Drinking Water standards in localized areas. 

o A series of properly designed and developed wells (i.e. approximately three to four 
wells, 8-inch diameter completed to a depth of· approximately 100 feet) should be 
capable of producing the required long-term peak demand of 730 gpm. The wells 
could be installed sequentiaJly as water demand increases over time. Data obtained 
from the installation of each well could be used to locate, design, and develop 
subsequent wells. 

o The preferred area for development lies just east of the 1-5 corridor near the 
southeast portion of the' proposed service area. Adequate supplies should be 
available from this area. In addition, the site lies upgradient of most of the land use .. 
concerns which could act to degrade water quality over time. A secondary area to 
consider for development lies on the southern portion of the proposed service area. 

o Relatively limited water quality and quantity data are available within the preferred 
areas of development. We recommend that existing wells within these areas be 
identified through field surveys and tested. The testing should include short-term (4 
hour) drawdown tests to evaluate potential well yields and water quality sampling to 
evaluate public drinking water system parameters. 

o Selection of well site( s) should consider floodplain hazards. In addition, sites should 
be selected based on discussions with the Department of Ecology regarding 
stream/aquifer continuity and other water rights issues and the Department of 
Health regarding well head protection issues. 

III. HYDROGEOLOGY 

A Physiographv and Surface Drainage 

The Grand Mound vicinity lies within the Scatter Creek and Chehalis River valleys of 
southwestern Thurston County. Scatter Creek provides drainage to areas that lie north and 
east of Grand Mound, whereas the Chehalis River and other small drainages (Prairie Creek) 
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provide drainage to the areas that lies south and west Scatter Creek discharges to the 
Chehalis River approximately four to five miles west of Grand Mound. 

Perennial flows are maintained within the lower portions of Scatter Creek by natural 
groundwater discharge. Perennial flows are also maintained locally within other reaches 

./- of the stream by discharge of return water from fish propagation facilities. Intermittent 
flows occur within other reaches of the stream during high runoff periods. 

The floor of the Scatter Creekvalley occurs at elevation of approximately 160feet mean sea 
level (MSL) and slopes gently from east to west. The hills which surround the valley rise 
to elevations of between 400 and 600 feet MSL 

B. Geology 

The geology of the project vicinity is comprised of four principal geologic units. From oldest 
to youngest these include: 

0 Bedrock deposits, 

0 Older glacial deposits, 

0 Vashon recession outwash deposits, and 

0 Recent alluvium. . 

The occurrence of these deposits is shown on Figure 1. 

Bedrock deposits crop out in the hills surrounding the Grand Mound area and underlie the 
younger unconsolidated deposits that occur within the Scatter Creek, Black River and 
Chehalis River Valleys. Bedrock deposits are also exposed within a topographic high 
(Grand Mound) that occurs just south of the Burlington Northern Railroad- tracks in 
Sections 10 and 11 of Township 15 North, Range 3 West (Figure 1 and Figure 2, profile B-
B'). The bedrock deposits include siltstones, claystones, sandstone!i-an.d conglomerates of 
Tertiary age. The bedrock deposits have very low permeability and consequently do not 
serve as an important source of water. -

Older glacial deposits crop out along the margins of the foothills and within the upland area 
that separates Scatter Creek and the Black River valley. The older glacial deposits may also 
occur extensively within the valley lowlands beneath Vashon Drift and Recent alluvial 
deposits. The older glacial deposits include stratified sand and gravel as well as glacial till 
(i.e. a poorly sorted mixture of silt, sand, gravel, and cobbles). The stratified drift of the 
older glacial deposits is very similar in appearance to the Vashon recessional outwash 
deposits, making stratigraphic correlation problematic. 
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Vashon recessional outwash deposits mantle most portions of the Scatter Creek valley. The 
deposits consist of coarse sand and gravel that was deposited by meltwater streams during 
the wasting of the Vashon ice sheet The recessional outwash deposits are very permeable 
which allows rapid transfer of water. 

,;,;- The recent alluvial deposits crop out near the Chehalis and Black Rivers and locally along 
the portions of Scatter Creek and other small drainages such as Prairie Creek. The 
alluvium consists of primarily of silt, sand with some gravel and peat deposits. Sand and 
gravel deposits are most extensive in vicinity of the Chehalis River where the deposits serve 
as a important aquifer. 

C. Aquifer Occurrence and Properties 

The principal aquifer within the Grand Mound area occurs within the older glacial and the 
Vashon recessional outwash deposits that lie -within the Scatter Creek and Chehalis River 
Valleys. Figure 2 presents three profiles which depicts the occurrence of the aquifer in the 
Grand Mound area. The location of the profile alignments and wells used to construct the 
profiles are presented in Figure 3 

The aquifer is very permeable and consequently one of the most productive systems in the-
County. The water table occurs typically within 30 feet of the land surface and the thickness 
of the aquifer usually ranges between 50 and -60 feet Most wells are completed at depths 
of 40 to 70 feet within clean sand and gravel zones. A "hardpan" or low permeability till 
unit may occur near the water table in some areas. The till unit is-likely associated with the 
older glacial deposits. 

Pumping tests have been performed on several wells which occur in vicinity of Scatter Creek 
(e.g. Sea Farm 16Nj03W-32E). The aquifer transmissivity within this areas was estimated 
to be approximately 3 x lOS to 4 x lOS gpdjft (Kirk Sinclair, WDOE, oral communication). 
Specific capacities for many wells exceed 10 gpmjft. Specific capacities are generally higher 
for wells completed with screens or perforations as opposed to wells completed with open 
holes. The long-term storage coefficient for the water table aquifer is estimated to be 
between 0.1 and 0.2. 

D. Water Levels and Groundwater Movement 

Water levels and groundwater flow directions within the principal are presented in Figure 
4.' The water level contour map was digitized from Plate 4 of Water Supply Bulletin No. 
10 (Nobel and Wallace, 1966). Water levels elevations (as is depicted by the contour lines) 
range from approximately 190 feet above mean sea level (MSL) in the eastern portion of 
the study area to approximately 100 feet (MSL) in vicinity of the Chehalis and Black 
Rivers. Groundwater movement is generally perpendicular to the water level contours 
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extending from areas of high water level to areas of low water level. The hydraulic gradient 
averages approximately 0.0025. 

Groundwater levels are generally below the streambed elevation of Scatter Creek in the 
project viciirity. Therefore, stream flow is infiltrated to the groundwater system along most 

,;. reaches of the stream. Groundwater recharge also occurs along a number of other small 
drainages which are tributary to Scatter Creek as runoff is quickly infiltrated when it enters 
areas with perineable recessional outwash soils. 

Water levels fluctuate in response to seasonal changes in precipitationpattems. Between 
seven and 15 feet of seasonal fluctuation (Figure 5) has been observed in monitoring wells 
(e.g. WDOE Well THROO3). Minimum water level elevations typically occur in October 
and November and maximum water level elevation occur in April and May. Groundwater 
response generally lags four to six months behind precipitation patterns in the Grand Mound 

. area (Figure 5). 

E. Oimatic Water Budget 

A climatic water budget provides a breakdown of the major components of the hydrologic 
cycle. The water balance is based on the mass-balance principal: water going into the 
system is equal to water flowing out of the system plus or minus the change in storage of 
water within the system. In the natural system, groundwater storage changes seasonally and 
with wet/dry year cycles. Pumping of groundwater also changes the amount of storage in 
the system. In our analysis we have assumed that long-term (multi-year) changes in the 

. system are zero and that the water budget represents an average year. 

With the assumption that the change in storage is zero the mass balance equation becomes: 

Recharge = Discharge 

where: Recharge =' Precipitation - Evapotranspiration - Runoff 

and: Discharge = Consumption + Natural Discharge 

The range in possible values of each of the hydrologic componentS in the mass balance 
analysis is high, often greater than the value of some of the other components. For 
example, estimated evapotranspiration for an area cannot be accurately measured and is 
typically estimated. The estimate has an uncertainty of two to three inches per year. The 
actual value of evapotranspiration is likely to lie somewhere within this range of uncertainty. 
Average annual precipitation is estimated based on interpolation between widely scattered 
measuring points, using best meteorological judgement. Different methods of assessing 
average annual precipitation produce different results with a calculated average that may 
vary by several inches from the "true" average precipitation for the area. The uncertainty 
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, in both precipitation and evapotranspiration require that the analysis be done using a range . 
of values. Together the combined ranges in precipitation and evapotranspiration may be 
larger than the total amount of recharge to the groundwater system. 

A conservative analysis of recharge would require using the higher end of the 
,:., evapotranspiration range, the higher end of the runoff range, and the lower end of the 

precipitation range. This approach would be misleading and often indicate that groundwater 
is not recharged, a situation contradicted by water level data that show flow within the 
system and on-going recharge. We have used a more "middle of the road" approach and 
used values closer to the center of the range of estimated values. 

The water budget is typically based upon average conditions. Long-term averages for the 
various components of the hydrologic system are used in the analysis. Our assessment 
follows this convention. 

The following summarizes the water budget components .for the Scatter Creek basin. 

, Precipitation - Precipitation was estimated fro~ an isohyetal (equal 4epth of rainfall) maps 
prepared by the National Weather Service (1957). Long-term average precipitation within 
the Scatter Creek basin is estimated to be approximately 46 inches/year. 

Runoff - Runoff within the Scatter Creek basin is quite limited given the permeable nature 1~ 
,_ of the near surface soils. _ Although some runoff is generated within lower permeability soils 
" of the surrounding uplands, the runoff is mostly infiltrated as it reaches permeable soils of 
'. . -the valley floor (Sinclair, WDOE, oral communication). Runoff for the basin is estimated 

to be no more than ten percent of total precipitation or approximately fourt? five inches 
per year. 

Evapotranspiration - Evapotranspiration (water evaporated by soil and transpired by plants) 
was estimated using the Blaney-Criddle method (USSCS, 1970). This method uses crop 
type, latitude and temperature to calculate potential evapotranspiration. A simple water 
balance within the soil based on rainfall and potential evapotranspiration was then used to 
relate potential to actual evapotranspiration. In this balance, actual evapotranspiration 
equals potential as long as tainfall is sufficient to keep the soil moist enough to provide 
plants witbenough water. When the soil is drier, the actual rate decreases below the 
potential rate. In this analysis we have computerized the soil mass balance procedure to 
calculate the actual evapotranspiration rate on a weekly basis. Where data are reported on 
a monthly basis (rainfall and temperature), they are distributed evenly over four "weeks" of 
the month. The analytical method is detailed below. 
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When precipitation was equal to or greater than potential evapotranspiration: 

AET = PET 

When precipitation was less than potential evapotranspiration: 

AET = PET (when SM/SMC > = 0.75) 

or 

AET = PET • 1333 $: (SM/SMC) (when SM/SMC < 0.75) 

Where: 

AET = Actual evapotranspiration (in/yr) 

PET = Potential evapotranspiration (in/yr), calculated by the Blaney-Criddle method 
. , 

SM = Soil moisture content from the previous week (in) 

SMC = Soil moisture holding capacity (in)~, . 

1bis linear function of the ratio 'of actual water content to soil moisture holding capacity is 
one of at least five methods _ used to relate actual to potential evapotranspiration reported 
in Dunne and Leopold (1978). 

Total soil moisture holding capacity is equal to, so~ moisture holding capacity per foot of 
. soil tUnes-total depth of soil, generally about 3 feet Grass crop factors were alSo used in 
the analysis. 

The actual evapotranspiration rate estimated from the analysis was approximately 17 
inches/year. ' 

Groundwater Recharge - Groundwater recharge was calculated -using the precipitation, 
evapotranspiration and runoff values calculated using the methods discussed above. 
Recharge was calculated using the mass balance equation listed above. This equation 
calculates a rate (in/yr). The rate was converted to a volume per year by multiplying the 
rate by the recharge area or Scatter Creek drainage basin area. -

- .-

The long-term average rate of recharge to the basin is eStimated to be approximately 24 
inches/year. The recharge area for the drainage basin (i.e. basin area) is difficult to 
determine because of the hummocky topography and a lack of a clear drainage divide on 
the north side of the Scatter Creek. Noble (1966) estimates the total drainage area for the 
basin to be approximately 37 s'quare miles. Sinclair (oral communication, WDOE) estimates 
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that the total drainage basin area may be between 50 and 70 square miles. For the 
purposes of this report, we have assumed a total drainage area of approximately 50 square 
miles. Based on this assumption, the annual recharge volume for the basin is approximately 
64,000 acre-ft/year. 

p Consumption - Consumption was based on water rights data that have been summarized by 
WDOE (Sinclair, oral communication). Water rights allocation for the Scatter Creek basin 
can be broken down as follows: 

Fish Propagation 
Irrigation 
Public Water Supply 
Stock and Other 
Domestic 
Total 

24,000 ac-ft/year 
9,000 ac-ft/year 

900 ac-ft/year 
350 ac-ft/year 
100 ac-ft/year 

34,350 ac-ft/year 

Water rights as the sole basis for water use may underestimate existing'use, as those with 
rights pending or those who have never applied are not considered. These uncounted users 
may be off set, however. Our experience in other counties indicates that·many water rights 
'are not fully 'used. The differences between non-used rights and unaccouriteduSers without, 

" rights may be self-canceling. • In 'addition,~a large 'portion' of the allocation-'-ior, fish 
propagation and irrigation may not be consumptively used (ie. a large percentage of these 

-groundwater'withdrawals are returned to the system as groundwater recharge). Therefore 
'net consumption of groundwater ,within the basin may be considerable less than'shown 
above. 

Natural Discha;ge -'NatllraI Discharge is the' portion of total discharge that is not used, by 
/" wells and springs.- In Scatter Creek basin, most groundwater discharges to, the Chehalis 

River. 

The usual method for quantifying natural discharge is by difference.' Groundwater 
consumption (wells and springs) is quantified and subtracted from the total amount of 
discharge (which under equilibrium conditions is equal to recharge). The difference is equal 
to natural discharge. ' , , __ , _, __ ,' ' 

Comparison of natural recharge to the basin (64,000 acre-ft/year) with consumption (34,350 
acre-ft/year) indicates that approximately 29,650 acre-ft/year of groundwater discharges 
from the basin. The natural discharge from the system may be significantly higher given the 
nonconsumptive nature of many of the existing water use allocations. 
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IV. WATER QUALIIT 

WDOE and TCHD has collected and compiled water quality data for the Ground Mound 
area. The water quality data are summarized in Table 1. 

Water quality within the project vicinit;y is generally very good with the exception of nitrate 
levels. Elevated nitrate levels occur within many areas of the Scatter Creek Valley. Nitrate 
concentrations exceed State Drinlcing Water Standards (10.0 mg/l) in some localized areas 
(16N/02W-29~ 15N/03W-mR, 15N/03W-03~ and 16N/04W-36M). Background levels of 
nitrate appear to be approximately LO to 20 mgjI within the valley aquifer. 

The distribution of nitrate and nitrite concentrations in groundwater within the Grand 
Mound area is presented in Figure 6. Elevated nitrate and nitrite levels occur generally, 

, .. within the north and northeast portions of the project vicinit;y. Lower nitrate andnitnte 
. levels- more typically occur in the western and southern portions of the project .vicinity. 
Relatively limited nitrat~ data are available within the preferred areas for development (see 
section V.A). . 

The elevated nitrate levels are likely a result of local land use practices which include dairy 
farms, fish farms, and on-site septic sYstems~ . . ' --, 

'~: ~Iron concentrations within-the Grand 'Mound shallow aquifer relative to many other aquifer 
systems in the Puget Lowland, are quite low. Iron concentrations for most of the wells that 
were tested (Table 1) are below 0.01 mgfL -The state drinking water limit for iron is 030 
mgfL The distribution of manganese could not be ·evaluated with the available data (ie. 

e.'. laboratory analysis was not, performed -for manganese as part ofWDOEand TCBD 
'sampling effort) .. 

v. GROUNDWATER DEVEWPMENT CONSIDERATIONS 

Potential Well Yields 
\ 

Potential well yields within the Scatter Creek/Chehalis River Valley area are generally quite 
high given the permeable nature of the stratified sand and gravel deposits. In most areas, 
well capacities are only limited by their design. Many high capacity wells with yields in 
exceSs of 1,000 gpm have been developed. in the valley to provide water supply for fish farm 
operations (e.g. Sea Farm 16N/02W-32E; Domsea Farms 16N/02W-36J). Most of these 
wells occur north of the proposed service area. Existing wells in proximit;y ~o the proposed 
service area are typically used for 'domestic purposes. ' Well yield data for these sources are 
generally quite limited (i.e. mostly short-term bailer or air lift tests at relatively low pumping 
rates). 
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Most wells exhibit relatively high specific capacities (pumping rate per foot of drawdown), 
particularly those wells which have been completed with perforations or well screen. The 
wells which have low specific capacities generally have open hole completions. 

B. Instream Flow Regulations _ 

Stream flow regulations exist for both Scatter Creek and the Chehalis River. Scatter Creek 
is currently closed to further appropriations whereas the Chehalis River is regulated by 

- minimum instream flow requirements. . 
-. 

A stream closure has historically meant that no additional surface water. diversions would 
be allowed from the stream during the closure period. likewise, where minimum instream 
flow regulations exist, it has historically meant that surface water diversions must cease, on 

- -ao.priority basis, when flows decrease to: below the -stipulated quantity.--:· More recently; ~
WDOE has extended the closure and minimum instream-flow concept to groundwater 
withdrawal impactS to surface water.WDOEis currently in the processor developing a new 

--- stream-aquifer continuity policy which will provide details on w3ierrights allocation within 
closed or restricted areas. - _ _ _ 

.- --- - ---Although a r.egulatory closure exists, groundwater development in the Giand Mound area- - --
-~,= ~~=~~willriot adversely-iinpact Scatter Creek flowS:'~;Thewater,table liesbelciw the-streambed-

elevation' and any further lowering of the water table associated with- pumpage should not 
. induce additional flow from the stream' (ie: hydriiulic gradients cannot be increased by 
pumping, therefore:-streamflow loses cannot. be .~cr~ed)~·-

'---.. .. .-,.;..: -,' 

Groundwaterwater development Within the valley area will result in minor. (unmeasurable) 
impact to the -Chehalis River since all groundwater discharge to_ the area is liltirilately 

, tiibutary to this system. Minimum stream flow have been established for the Chehalis River 
under WAC 113·-5'12.. The minimum flows regulations are summarized in Table 2. 

Impacts can be delayed by positionirig the 'ptimpage Stress at-greater distanCe from the 
stream (time lag effects). _ Thus, the effects of higher levels of pumping during the dry 
season can in many cases be delayed until the wet season when higher flows usually exist 
in the stream. -

C. Land Use 

The Scatter Creek aquifer is highly susceptible to land use impacts- given its shallow 
occurrence and the absence of any· significant confin.iiJ.g layer. Land use needs to' be 
considered in selection of well sites in order to avoid existing or future problems with water 
qUality. 

The major land use concerns are briefly summarized below: 
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Fish Farms - Two fish farm facilities occur along· Scatter Creek north of the proposed water 
service area.. The facilities withdrawal large quantities of groundwater for rearing fish and 
then return this water to the Scatter Creek. The return water is elevated in nitrogen and 
phosphate. Infiltration of the surface return flow to the groundwater system downstream 
of the facilities adversely impacts groundwater quality. 

Dairy Farms - A large number of dairy farms occur within ,the Scatter Creek Valley, 
particula.rly east of the 1-5 corridor. Anima) wastes which are broadly applied to many of. 
the pasture lands results in nitrate and bacterial loading to the underlying aquifer system. 

Service Stations and Automotive Repair - Service stations in vicinity of the 1-5 interchange 
as well as other automotive' repair and fuel storage facilities pose a threat to groundwater 
quality within the Grand Mound area.. 

. 1-5/Burlington Northern Railroad - Vehicles transporting hazardous materials can'be the 
source of groundwater contaminatiqn because of accidents and the resultant spill of 

.' inaterials. ., ' . 

. On=Site Septic Systems - The Grand Mound area is currently not sewered and homes and 
other commercial facilities are served by on-site septic systems. Septic systems can be a 
signi.f!cant source of nitrogen_~d bacteria to the groundwater system. In addition, septic 
systems may also be a source of toxic mate~--fu the fomi -of household wastes. -- -

V • GROUNDWATER DEVELOPMENT RECOMMENDATIONS 

A Well Location . 

A properly designed and developed well located withiIi most areas of the Scatter Creek 
valley could produce in excess of 300 to 500 gpm. The primary consideration regarding 
-siting of a well should be wat.er qualitj. ' 

Recommended areas for well development are presented in FlgUfe 7 (note ~at areas are 
only approximately shown with hatch pattern). The preferred area would be east of 1-5 
within Section 13 of Township 15 North, Range 3 West. This area lies upgradieIlt of most 
of the land use concerns discussed above. Nitrate data are not available for this specific 
area. In addition, well yield data are quite limited. 

A secondary area to consider for development lies on the southern portion of the proposed 
service area (Figure 7). Adequate well yields to meet the proposed water system needs 
would appear to be available from this area. Nitrate -levels also appear to be somewhat 
lower than in the northern portions of the seIVice area. Potential land use inipacts to 
groundwater may be'somewhat greater that the area east of 1-5, but significantly less than 
tbe north end of the proposed service area (i.e. more commercial activity occurs in the 
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northern portion of the proposed service area than the southern). 

Well sites should be set back at least 200 to 300 feet from the Freeway corridor to allow ., 
adequate response time for spill remediation. Floodplain hazards should also be considered 
as part of final site selection. 

An inventory of existing water users should be completed in advance of final well site 
selection. Water quality samples should be collected in selected wells to, confirm ambient 
water chemistry relative to public drinking water standards.· Short-term (4 hour) drawdown 
tests should be performed on selected wells which have access for water level measurements 
and metering devices for monitoring pumping rates. 

B. Well Design and Construction Costs 

The recommended well design is presented in Figure 8. The design fucludes 8-inch steel 
casing that would be drilled to a depth of approximately 100 feet (bedrock) and stainless 
steel well screen set.in a deeper permeable water ,bearing zone which would maximize the ~ . 
available drawdown. 

_: __ ' ___ ~~_~ _.several wells couldbeinstalled in a relatively small area (minimum welloffsetof50-to 200 
feet) to provide a well field supply to the community. Multiple 'well sources could be used 
to minjmize storage reqtrirements. In additio~ well field development could be staged in -
a manner that allowed source capacity to, increase, as water deman9 increased over time. 
If a well field conCept is used, well installation'sh<?uld proCeed sequentially w~ereby oile 
source is installed'and tested to determine the'placement and design of subsequent wells. 
A total of thiee to fOuTwells with individual capacities of 200 to 250 gpm-maybe required 
to meet ,the lo~!-te~ peak System capa~ty_ ~~_ ?~P- gp~_:, _ . , 

Permits to drill aildtest wells should be secured fromWashlngion Department of Ecology 
and Washington Department of Health. A geologist should assist with, development of 
t~chnicaI specifications, observation of drilling, collection of pumping test data, and 

, preparation of a well report 

We recommend that wells be installed using a cable tool drilling rig. This method provi4es 
superior hydrogeOlogic information and representative samples with whicli to determine 
optimum screen design. 

Construction costs for a new well will include subcontract drilling and engineering as well 
as miscellaneous costs associated with laboratory analysis of water samples, grain size 
analysis, etc. The total construction costs would be between $25,000 and $30,000 for a single 
well If multiple wells were constructed, economies of scale would reduce the cost by 10 to 
15 percent. Costs associated with land acquisition, pump and pump house facilities, 
transmission main, etc. are not included in this estimate. 
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TABLE 2 

Chapter 173-522 WAC 
WATER RESOURCES PROGRAM IN THE CHEHALIS 

RIVER BASIN, WRIA-22 AND 23 

~. I 

I 

WAC 
I7J-S22"{] 10 
11J-~'2-(no 
173-521 0)0 
173·521 040 

17J 521 050 
173 ·522 0b0 
17 J-521"{)70 
173-522-080 
I 73-522..{)9Q 

Gcneral provisivn. 
Est;:tblisbmcnt of base fioW3.. 
Future allocation or sar(:lcc wIder (Ot" bendicbl usa. 
Priority o( (ulure righ~ during tim~ 0( w:ttcr 

short:lgc.. 
SIn:nnu closed lu (urther cunsump<i~"'l'f"'UIlrbtkm<.. 
Erroct on prior rights.. 

. EaCon:ement. 
Appeals. 
Reguhtion rcv1ew. 

WAC 173-522-010 Genecal provision. These' rules. 
including any subsequent additions and amendments. 
apply to waters within and conlributing to tho Chehalis 
River basin, WRlA-22 and 23 (see WAC 173-500-

.040). Chapter 173-500 WAC. the general roles of the 
. department of ecology for the implementation of the 

I. 

compreh~ive water resources program. applies to this 
~hapter 1·73-522 WAC. (Order 75-31. § 173-522--010, 
filed 3/10/76.1 

WAC 173-522-020 EstabUshment or b~ flows. (I) 
Base tlow5are established for stream management units 
with monitoring to take place at certain control stations I '. '5 foJlow~' . 

! . 
( STREAM MANAGEMENT UNIT .It>TORMATION 

Coatto/ 
SI .. I"'" No. 

SIre:lm M4tut=( 
..•.... :lhUt Name 

. ·cJ 2.0200.00 

CcntrOt s .... iIo.. 
by R~ Mite 
and So:tion. 

Townsbip aad 
. lUCIle 

IOU' .. From c:onlJuencc:with 
.' •• Chehalis Ri\'er 

ConC:w/Elk creek 
t4-tJ..;.5W Elk Cceek to head-

~(tf$ eJ(Ctpt SUc Cr. 

12.0205.00 
Elk Creek 

2.5 
18-13-SW 

12.021(0 • .\0 OJ 
So. Fori; 24-1 J.-(W 
Chchalj$ R. 

12.0235.00 77.6 
ChcharlS River l-I3-3W 

12.0240.00 21..8 
S. FIlri: 28-tJ-IE 
Ncw:lukum R. 

1.:!.0145.011 6.6 
N. rur!: Ncw:lukum J5-I4-IW 
River 

From connuCIIQ: with' 
0Ich31is Riv« 10 hcud
w:lters. 

tttval mouth 10 hc:1d 
W:tkfi. 

From conhucncc with 
Nc:waukam Riy« to con-
nueocc with EJIe Cr_ 
o:xC\~in8 E1Ic Cte<:k. 
::100 Ncwaukum Rivas. 

From conflucnce with 
Lost Creek 10 h.::sd-
w;J.tcn., excluding Lost 
Cree\:.. 

From mouth ht II<.":IU-
W;llcr.<. 

C""t<oI 
Sblion No.. 

Slrom M!lIU,emcnl 
Ulli( Nanoc: 

Control SUI;"" 
by Ri..,.. Mil<: 
lad SccUo... 

To,.Mllip ;ond 
lUaJC 

12.0l5O.00 <4.1 
NCw:.ukum Riva- .' 9-13· 2W 

12.0253.00 3Jl 
Salzer Crcck 21-14-2W 

12.026-4.00 6." 
SkookumdlGd: RIvu 12-15-2W 

12.0275.00 - 59.9 
Cbc:h.alls RiYc:r at 22-tS-3W 
Grand Mound 

12.0292.00 -t.1 
Blad: R.iYc:t J3-t6-<W 

12.0305.00 1.1. . 
-Cc:d:lrCred: 14-16-5W 

12.0309.00 U 
Porter Cr<:d:: 12-17-SW 

12.0310.00 J3.J 
Chc:harlS River at . 2&-17-SW. 
Porter 

l2.0ru.oo 
. Ooqll&lIum Oedc 

12.0342.00 
E:ut fk- Satsop R. 

12.0343.00 
DcdcerCrcd 

12.0345.00 
'Middle Fk. 
$:Jlsop R. 

12.0)50.00 
Sauop Rivet' 

12.0350.02 
Chc:hali$ R. below 
conn. w~lsop R. 

12.0314.00 
Wynoochcc Rivcr 

13 
36-1~W 

·15.9 
1S-'~W 

OJ 
31-19- (oW 

.... o..c 
J6.·19-1W 

2.J 
36-1~7W 

5.9 
27-lg-l(W 

Affcdcd $It=m Rocft 
lnc1udi", Tribut;>riCl 

l:n.tll ....... 1 .. ,,, ","I 
(tacna: with l.cst c~ . 
OQ S. fink Ncwaul:um 
RIver. exclading N. 
FOC'k NCW:Iukam River. 

From moutb to hC4d-
...,tcrs. 

From maulh to he:ld-
w:ttc:n. 

From coofiuc:Clcc with 
~a\lhun River to cOn-
Ouc:nce with Prairie 
Creek. 
From mouth (0 IIad-
w:ttc:rs. 

From OIouth 10 l<a1lJ 
. ·w:ttcrs.. 

. From mOUth (0 bc:Jd-
1r.ltct:<. 

From eonOu= .... ith 
Prairie Creelc IIQt .. 

Grand Mound to con-
"ucne .. with POrter. 
cnxt .ndudia& 

.. Pr:airic Oed.. 
From moutb (0 hud-
~ters. 

from a>nnuenc:c with 
Ory Run Cr • .to bead-
w:l(~ c:xcloding Dry 
Run Cr. 

From n",alb to h<::1d 
..... ICl':l. 

Froarmooth , .. hod 
...,tc:t'S.. 

From mouth 10 conn. 
wilh Dry Rua Cr. on 
wl·FIc. Satsop R. 

From conOuc:nce wi:h 
Porter 0:. to just 
below conn. with 
S:l~pRivu. 

From mouth to !!c:ld-
w:ilcn. 

1<". 17-'-522 WAC-.: :; 



,.' 

.~:-

Chc":alis Hi,'cr lb$io--\VRIA's 21 and 13 

. (3) Base now hydrographs. Appendix I. pages 19-23 
tn the document entitled 'water resources management 
program in (he Chehalis River basin" dated November_ 
1975 shall be used for definition or base nows on those 
days not specifically identified in WAC 173-522-
020(2). 

(~) All rights hereafter established shall be expressly 
subject (0 the base nows established in WAC 173-522-
020 (I) through (3). 

(5) A I :;uch I imc ;}" the dcpa rt men!:; o( fishCTic" 
:Iud/or "!iIJli(c provide specific in('rtIutioll "ubsl;lIl(j;lt~ 
ing the need (or (lows higher than the nows,'sel [orth in 

0- WAC I 73-522--{)20(2). the department of ecology 
agrees to proceed with setting minimum flows as pro-
vided under chapter 90.22 RCW within one year from 
the time of said requ~t. unless agreement to another 
time frame is reached-between parties. {Statutory Au--
thodty; Chapters 43.21 B. 43.27 A. 90.22 and 90.54 
RCW. 88-13-037 (Order 88-JJ). § 113-522-020, filed 
6/9/88; Order 75-31. § )73-522-020. filed 3/10/16.) 

WAC J73-522-030 Future afloa(ion or surfice W2-

tcr for ~ncficiaf uses.. The department' has determined 
that there arc public water:; available. subject to bttse 
flow. for allocation to beneficial uSes (rom ,aU streamS 
within the' Chehalis basin; except for (hose streams :IJld 
times declared closed in WAC 173-522-{)SO. The de-
partment shall maintain a. current tabulation of. the 
amount of water that is avaHable for appropriation -at 
each stream management unit specified under WAC 
173-522-020(1). (Order 75-31. § 173-522-030. filed 
-3{IO{76.J 

.. _. 

Surface W;;Iter Closures 

DATE 
STReAM 

Ek:rvcr Crc"ic.. Iribul;ory 
10 S. fk... Ncwaul::um River 
Ik~ver Creck.. Iribu(:lCY (0 

SI:.Icl; River 
Banker Creck 
Demps<:)' ("red 
nillcnh:lU/{h e .. ;-e\:. 
/I;" .. ,("r<1 Creek 
lIupe ("reci; &. G'll"U<l Creel:. 
J(e:\c"I\CY Cn:clc 
Unc:oln Creel< 
Middle Fork, Ncwaukum R. 
MiIICnxk 
Max Chehaltt 

Balmon'Creek 
Rod: Cred: 
ScaU~Ctcek 
SIe:\n\S Creek 
Wildat Creek 
WiIIi:Jms Creel: 
Wyauochcc River 
Rbdr: Rin:t" 

Skoublmchuclc River 
S. n.; ChililiJ; River 

OF CLOSURE 

125-51 

10-28-52 

1-17 50 
11- 15 74 
X;>. n 
5 7 52 
K 2K 7) 
10-27 52 
IJ-S-48 
4-7-50 
3-21-52 
4-2S--S7 
12-13-56 
4-11-73 
7-20-50 
4-18··5J 
10-28-52 
.5-6-52 
J- 9- (,2 
Inteol 
!"'opl!<>" 

PERlr""'®f 
CLOf ' 

I May. 

, I Jaly JU Sc~ 

SalzCt' Croel: 1 JUIIC~JO s.:pl. 

Note: Affected reach Is (rOm m<lQtb.lO bQdwalCfS and incIudc:s' 
tribuuries in the c:ontributlng drainage ue:a unless sp':dfk,': 
excluded. . 

[Ordc:r 7~jl.§ 1_73-5:?2-O50. filed 3/10/76.] 

WAC 173-512:':060 Effed on prior rigbts. ~p~1>.iT 
in this chapter shall be construed to.lessen: enl/I; 
modify the existing rights acquired by appro'pria .... 
otherwise. ' (Order 75-31. § 173-522-060. 
3/10/76.] 

--, _.WAC173-522-&10 Priority of (urure righ-ts d~ng 
I _ times of water short2ge. (0 Rights established-in the ' 
! future pertaIning to waters available for allocation in I WAC 173-.522-030 shall be subject to a priority of use. 

I 
Rights for domestic use., including irrigation of lawn and ,..-..:._ ' ' VI AC_113-S22-070 ,Enfo~cemenL fn enfoteement of 

-Mncommercial garden not to exceed one-ha1f acre. and" ' thiS cliaplci-. the department of ecology may impose sul 
livestock use excluding feedlot opaation. shall i>C' supe-_ san~iollS as are appropriate under authorities vested: rior to all otber.consumptive'and nonconsumptive uses., it. including but not limited to the issuance of regulato~ 

':. ,(2) As between rights established in the future 'within" orders under RCW 43.21 A.190and ciVllpenalties under 
a priority of use. the date oj priority shall control with RCV! _90.03.600. (Statutory Authority: Chapters 4: 
an earlier-<iated right being superior to those rights with .2IB~ 43.27~ 90.22 and 90.54 RCW. 88-13-037 (0_ 
later d<11es. • ': " der 88-11). § 173-522-070. filed 6/9/88.] 

(3) Additional water use priorities may'~ promul~ 
gated. when required. in the future. [Order 75-31. § 
173-522-040. filed 3/10/76.] 

.": - -~ -.- . -. 
WAC'173-522-080 .Appeals. All final written dec 

sions of the department of ecology pertaining to pennit:.., 
regulatory orders. and related decisions made pursuant 
to this chapter 3baJI b subject to review by the pollutio-
control hearin~~ oo..rd in accordance with e~ap(er 43 
21B RCW. fSI:ttu(ury AUlhorily: Ch:tpler.; .:fJ.21H. 4J-
.17 A. 90.22 and 90.54 R CW _ 8K· \J -tl31 (Order Xl( I I). 
§ 113-522-080. filed 6/9J81!,.} 

WAC 173-521-050 Str~ms closed to further coa
sumptiye ~pproprill(jon .... The department. having deter-
'mined Ihere arc no walen; available [or further 
appropriation through the establishment o[ right .. 10 use 
water consumptively. closes the following streams to 
further consumptive appropriation. An exception is 
made for domestic and normal stockwatering where 
there is no alternative source of water supply. 

WAC 173-522-Q90 Regulation reyiew. The depart': 
ment of ecology shall initiate a review of the rules es-
tablished in this chapter whenever neW information-
changing conditions. or statutory modifications make i_ 
necessary to consider revisions. [Statutory Authority: 

(0,. 173-$21 WAC-i> 4j 

Chapters 43.21 B. 43.27 A. 90.22 and 90.54 RCW. 88-
13-D37 (Order 88-11). § 173-522-090, filed 6/9/'1 

--
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<. ·'t("rll.ris l~i.i.·( H",;,,,--\\,UlJ\'s 22 :Hld lJ 

<-~un(n'" ..... {f.tt"Jrt M .. nth lhy J.~Oln(u}() t 1.02u:\.00 'lJJ:!'t' 'u I !.U~ H Ik) 
(~ttnll'ul 

5(:)(,0'1 No. 
by Rive" Mik t'looo:h:.,; ... Ie I:'" c .... ~. IL '-hct\ .... t .. H 
:and So."lion .. f'lC EI, Ct'. (-'o<h:...';''' K_ 

Sll"Clrll M"n~gcrncnl TuwrL'\hip .and I\tTcdcd StrOot Kc..:h (-~ Unit N.lmc R.lngc Jndud;"l T,.;bu{ .. H"lo 
Sq). I 31 H 15 75 

15 JI 14 15 75 
12.0380.00 16.2 From influence o( Oct.. I J9 15 21 92 
Wishkah River 22-19-9W mon ~nnu<!1 high 15 49 .17 28 /15 

(ide at low base flow Nov. / SS 31 56 2/5 
levels to hcadwa(c~. 15 150 56 105 J90 
Excluding E. Fl::. Dec. I 260 100 200 700 
Wishhh River. 15 260 100 200 700 

12.0382.90 0.9 From mouth to head-
E. Fl;_ W"uhbh R. 36-19-9W walcex. Monlh {}..y 12.02,(0.00 12.02.(5.00 12.0250.00 12.0253.00 

N~ul;um R. Nc-.nul;um R. Ncw.ukum R. £./""'" Ct. 
1~85.00 9.4 From mouth (0 head- S. Fod:; N. r..,..t 
W. Fk. HOlJuiam 14-IS-IOW W:lI~ 

Rivcr 
Jan. , 125 62 250 II 

12.031(5.110 1.6 From mouth to bCld- 15 125 62 250 /I 
Middle: Fk. 4-18-IOW walen. Feb. I "il5 62 250 II 
Iluqui:)m R. 15 125 62 250 " 12.031(6.60 7.1 From mouth to bcad-

M;>r. I 125 62 250 Ir 
15 125 62 250 11 East Forl: Hoquiam 8-18-9W -..aleex. Apr. I 125 62 250 II 

12.0390.00 24.8 From influence of m~n 15 125 62 250 " Humplulip1 River 17-20-10W Olnnual bigh tide 4t May f 110 41 2/0 5.8 
low 1w.: flow b.;/s 15 gg 36 160 2.X 
to helldw.lten. June I 70 21 118 fA 

IS 56 21 90 .13 
12.0114.00 3.0 From inl1uCJlC<: 0( mC:ln July I .. 5 16 68 ,)8 
Ell:: RIVet" 3-16-IIW annual high tide at 15 36 12 ';,; 52 ..20 

low base 11010' Icyels Aug. J 29 9 JS .10 
io~d_lcn.. IS 21 7 35 .05 

12.0175.00 6.0 From Influence or mean Sep. 1 21 1 35 .05 -- -~ 

Johns Ri~ 21-16-10W annual bigh tide at low 15 27 -1 35 .oS 
._ b:lse (low levels to Oct.. I 33 ·8.4 43 :14 

bcadwalers. 15 40 '10 ~ .40 
Nov. I S8 19 91 1,)5 J 12.0180.00 3.5 From iQl1uCJlC<: of =n /S 35 34 150 3.9 -, 

Newskah Crcd: 32-17-9W allnual bigh tide a( Dcc. I 125 62 250 II r 
low bue l1ou- levels 15 125 62 250 II 
10 hC:ld~tcn. 

12.0185.00 2.0 Froin infla~ of man MO<ItJo Da, l2.O26(.1)O 12.0275.00 12..019t.OO I1.DJOS.oo 
Charley Cred: 21-t7-9W - anntnl bii& tide at ~ Ch.:hslis It. Bbd: It. Codu Cr. 

low base f\o-N levels !O.er at Gra<>d M. 
to headwaten. 

(2) Base floWs established for the stream management Jan. t ~ 160 1300 200 90 
units in WAC 173-522-020(1) are asfoUows: IS:: . 160 1300 200 90 L 

feb. 1 160 1300 200 90 
BASE FLOWS IN THE ClfEHALlS RIVL1t BASIN 15 J60 1300 200 90 

(In Cubic Feel pe~ Second) Mar. I 160 1300 200 90 
15 160 1300 200 90 

M<)"th tny 12.0200..00 12.0205.00 12.021&.30 12.0235.00 Apr. I 160 1300 200 90 0..:""'" R- mo. So. fl. Ochafis R. IS f60 1300 200 90 
QT. Ell:. Ct. Chch:>1ts R. May I 160 1000 110 70 

/260 
IS 130 780 145 S4 

JOln. f 100 200 700 June 1 10J 600 120 40 

15 260 100 200 700 15 83 460 104 31 

Feb. I 260 100 200 700 July I 61 355 -- 88 24 

15 260 100 100 100 15 54-'" .--"- 21S 75 19 

Mar. I 260 100 200 700 Aug. I 43 210 70 14 

15 260 100 200 700 15 )5 165 66 II 

Apt. 1 260 100 200 700 Sep. I 35 165 66 II 

15 260 100 100 700 15 35 165 66 II 

May I 195 76 145 525 Oct. I )5 200 6S 1J.l! 
15 35 250 70 11 

15 146 57 105 400 Nov. I 59 +40 100 )0 
June I 108 43 75 300 

15 82 32 55 2J() 15 96 760 1-«) 52 

July I- 62 25 40 115 Dec. I 160 1300 200 90 

15 46 19 29 130 IS 160 lJOO 200 90 

Aug. I )1 16 21 98 
15 31 14 15 75 -::: 

~ 

{(n. 113-522 WA("-p 2J (6/9/"61l) 
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Figure 8 - Recommended Well Design 
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APPENDIX A - DEFINITION OF TERMS AND WELL NUMBERING SYSTEM 
Definition of Selected Terms 

Aquifer - An aquifer is a formation, group of formations, or part of a formation that 
contains sufficient saturated permeable material to yield significant quantities of water to 
wells and springs. 

b Hydraulic Conductivity - The hydraulic conductivity is the rate of flow of water through 
porous media under a unit gradient per unit of time. 

Hydraulic Gradient - The hydraulic gradient is the change in static head per unit of distance 
in a given direction. The direction generally is understood to be that of the maximum rate 
of decrease in head. 

Specific Capacity - The specific capacity of a well is the rate of discharge of water from the 
well divided by the drawdown of water within the well.- It varies slowly with the duration 
of discharge (ie. decreasing with time). The relation between discharge and drawdown is 
affected by the construction of the well, its development, -the character of the screen or 
casing perforation and the velocity and length of flow up the casing. 

Storage Coefficient - The storage coefficient is the voluple of water an aquifer releases from 
or takes into storage per unit surface area of aquifer per unit change in head. In a confined 
aquifer, the water derived from storage comes from expansion of the water and compression 
of the aquifer. In an unconfined or water table aquifer, the water derived from storage is 
due to gravity drainage of the pore space. 

Stream, Gaining - A gaining stream is a str~ or reach .of a stream whose flow is being 
increased by inflow of groundwater. - - - -

Stream, Losing - A losing stream is a stream or reach of stream that is losing water to the 
ground. 

Transmissivity - Transmissivity is the rate at which water is transmitted through a unit width 
of aquifer under a unit hydraulic gradient. The transmissivity is the product of aquifer 
permeability (hydraulic condUctivity) and saturated thickness. 

Water Table - The water table is that surface in a groundwater body at which the water 
pressure ia atmospheric. It is defined by the levels at which water stands in a well that 
penetrates the water body just far enough to hold standing water. 



Well Numbering System 

Within this report, a numbering system' for wells was used that indicates their location 
according to the rectangular system for subdivision of public land, which references locations 
by township, range, section, and 40 acre tract within the section.. By using this system, the 
reader can-" quickly located any area of 40 acres or more in size. 

For example in the area designated by 15N/03W-I1B, the part of the designation preceding 
the hyphen indicates successively the township and range (T. 15 N., R 3 W.) north and west 
of the Willamette baseline and meridian. Thennmber fofiowingtbe hyphen indicates the 
section (Section 11) and the letter (B) indicates the 4O-acre subdivision of the section as 
shown in the diagram below. 

. R. 3 w. 
T. D C B A 

E F G H 
1'5 

M L K J 

N. N P Q R 
/ 

section 11 

A sequential well number is some cases. appended to the numbering system to allow 
differentiation of.mnltiple ocCurrences of wells within a 40-acre tract. 



THURSTON COUNTY 
WASHINGTON 

SINCE 1852 

Appendix B 

Service Area Agreements 



AGREEMENT 

This Agreement is entered into behveen THURSTON COUNTY, Washington, hereafter refelTed 
to as "COUNTY" and THURSTON COUNTY FfRE DlSTRICT NUMBER l, hereafter refelTed 
to as "FIRE DfSTRICT". 

The FIRE DISTRICT and the COUNTY provide services in the area known as Fire District 
Number l, located in Thurston County, Washington. [t is essential, in order to assure that 
adequate fire suppression services are available in this area, that the two parties cooperate and 
coordinate their activities. The parties recognize that an adequate water supply is necessary for 
effective fire suppression capabilities. The Grand Mound water system consists of two wells, an 
elevated steel reservoir, and water distribution system designed to deliver a minimum lSOO 
gallons per minute for up to two hours. 

To assure that such water supply facilities are available and in operable condition at all times, the 
parties agree that each shall be responsible for the following: 

The COUNTY will: 

1. Perform all necessary repairs to maintain hydrants in proper working order, including 
responding to repair notices prepared by the FIRE DISTRICT, and replacement as 
appropriate. Verification of repairs, requested by the FIRE DISTRICT, will be sent to 
the FIRE DfSTRICT upon completion. 

2. Notify the FIRE DISTRICT when a hydrant is out of service and when returned to serve. 
3. Maintain records concerning hydrant location, type, size and maintenance history. 
4. Re-paint hydrants as necessary to maintain neat appearance and color code. 
5. Annually inspect fire hydrants for proper operation, lubricate port caps and operate drain 

valve. 
6. Apply approved vegetation management techniques in and around hydrants as necessary 

where needed for control of vegetation growth. 
7. Purchase hydrant flow test equipment. Make this equipment available to the FIRE 

DISTRICT as needed. 

The FIRE D ISTIRCT will: 

I. Annually flow test all hydrants and any additional hydrants which may be installed. 
2. Maintain flow test records for each hydrant. 
3. Notify the COUNTY 48 hours prior to flow testing, flushir;tg, or using any water from a 

hydrant that is not being used in an emergency to fight fires. Flow rates and quantity 
used will be reported to the COUNTY after use. 

4. Notify the COUNTY of the results 0 f the flow tests, and inform the COUTNY 0 f any 
known repairs which may be necessary to the hydrants, including repairs based on the 
results of the flow tests. 

Each party shall, at all times, be solely responsible and liable for the acts or the failure to act of 
its employees that occur or arise in any way out of the performance of this Agreement, and shall 



save and hold the other party and its employees and officials harmless from any and all costs, 
expenses, losses and damages, including costs of defense, incurred as a result of any acts or 
omissions of sllch employees relating to the performance of the Agreement. 

This Agreement will remain in force until tenninated by either party giving thirty (30) days 
written notice, or until it is amended by both parties. 

This Agreement is entered into for the benefit 0 f the parties to the agreement only and shall 
confer no benefits, direct or implied, on any other third persons or entities. 

Dated this __ 9L--__ day Of'1r7ar 
THURSTON COUNTY 
BOARD OF COUNTY COMMISSIONERS 

ATTEST 

~:f~ 

,2005 

FfRE DISTRICT NO. I 

Q~~UJ~ 
:\ . FIre Ouef 

ss\0:\USERS\TC032a\DATA\Admin Team\General Info\Blinn docs\Utility Ops\FIRE DISTRICT NO I AGREEMENT 042505.doc 
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Water Quality Monitoring Report for the Year 2011 

System: GRAND MOUND PWSI D: 071580 Report Date: 03/1712011 

P<ge1c:t4 

07158 0 

Contact: MARK A. PETRIE Group: A- Comm County: THURSTON Region: SOUTHWEST 

SMA Id: 134 SMA Name: THURSTON COUNTY PUBLIC WORKS 

Part 1: Listof ActiveSourcesw ith Water Quality MonitoringReguirements 

DOH Name Type Use Susceptibility 
Source# Rating 

801 Wei #1 ACK136 Wei Pa"marert Hig, 

S02 We 1#2 ACT016 TCGM Wei Pa"ma-ent Urkro.vn 

Part 2: SamplingSchedulefortheYear 2011 

Coliform 

Sampling 
I (Routine) 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

2 2 2 2 2 2 2 2 2 2 2 2 . Indlcctes ther9:lUlren61t ISale<o:ptlon from WAC 246-290 . 
If Ire cdifcrm (t:a::ta-idcgca ) sempirg s:tm.de liSed alre b::ttern c:t Ire curert WffiEf Fa:ilities I rNentay (WFI) fcrm fcr 
y= 9/&em isdffa-61I frern Ire s::tedUe liSed aI::o.ie, fdlON Ire s:hejje CJ11re curert WFI . 

Sanples mw be cdlecte:l frern rep-erentative ~nts throughout Ire d&rib..tiCJ1 9/&em. 

Rep=at srnpes are req..ire:l fdloNirg arllJ"lS3tisa:tJ:r y s;mpe. In a:Jdition. coI le:1 asarple from em oiJEfaing groundwaEr rourre. 

A mirimun c:t 5 rrune s;mpes are req..ire:l Ire rTlCl1th fdloNirg ere cr mcre lJ"lS3tisa:tay s;mpes in a::x:ada"ce with ya.r 
9/&em's Cdifcrm Mcritcrirg PiGVl. 

Lead and Copper Distribution Sampling 
Lee:l a'd cq:per sempes mw becdlecte:l frern irrlx:r fa..ce!s withn Ire d&rib..tiCJ1 9/&em etta- Ire weta- tmS3t lI'I.£Ed in 
Ire PJ:ES fcr a lea& 6ln.rs W romcre tha112tnJrs 

Sanpe fau::as s-oJd befllB1ed with cdd water Ire everirg Jl"icr tocdlectirg Ire s;mpe. 

Part 2 indcates Ire mcrth inwhich srnpes s-oJd becdle::te:l. Part 4 indcaes Ire tdaI r1ll11ter c:t s;mpe rEqLire:l. 

If yruarereq..ire:l tosampe arII"l...I<Jly crO"'reevery 3yEl3l"~ sempes mw be cd I ecte:l between J..rea'dSe;Xemter. 

Chlorine Residual Sampling 
Sy&ems ttat Uge 001Iinw..s c;tjcriratiCJ1 mw ta<e dicrine reicia meas.rem61ls cBly (cr a a red.J::aj freqo..en::y ~c:we:l Of 
Ire departma1t), a'd at Ire s;me time and 1cx:atiCJ1 asrrune and repea cdifcrm sempes 

Disinfection Byproducts Sampling 

Sy&ems ttat Uge OO1IinLO.JS c;tjcriratiCJ1 tr63lme1t mw cdlect srnpes fcr tdaI trihalornethJnes (TTHM ) a'd fcr haloa:aic 
a:ids (HAAS) fcr eachdicriraiCJ1 tr63lme1t fa:ility identifie:l inya.r indvid.ia dsrtectiCJ1 OfJl"crl..cIs (DBP) mcritcrirg 
pan. Cdle::t Ire sempes frern Ire d&rib.JtiCJ1 9/&em a Ire freqo..en::y and locaions icErtifie:l inya.r DBP nncritcrirg pGVl. 

Chemical Sampling R~irements 
Scurcewater chemica srnpes mw beta<en frern alocaiCJ1 asreer tolre SJU"ce asp:eiJ:je, Wetter al treatment, a1d bEfore 
EntEring the di&ribution ",stErn. 

Nitrae, ritrite a'd arffiric areirdt.ded aspart c:taccrnpete IOC. 

Sentry DOH 

Page 1 I 
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Water Quality Monitoring Report for the Year 2011 

Month Source Monitoring Re<Jlirement Test Panel 

Jan.ay No s:uce chetrica sarrpirg reqired this rrrrlh 

Fetnay No s:uce chetrica sarrpirg reqired this rrrrlh 

March No s:uce chetrica sarrpirg reqired this rrrrlh 

Ap-il No s:uce chetricci sarrpirg reqired this rrrrlh 

May LEAD / COFPER LCR 

JLre S02 NITRATE NITRATE 

J.jy S01 NITRATE NITRATE 

ALIJlI& No s:uce chetrica sarrpirg reqired this rrrrlh 

Sei:temta" LEAD / COPPER LCR 

~ No s:uce chetrica sarrpirg reqired this rrrrlh 

Novemta" No s:uce chetrica sarrpirg reqired this rrrrlh 

Decanta" No s:uce chetrica sarrpirg reqired this rrrrlh 

Part 3: State Waivers 
Automatic ally (Tented to all s::uces teed 00 DOH asEESma1t d cx;njtioos wittin tre Sate. 

No wcivfS: 8i=Picatioo, 0' fee rEqLired. 

State walVfS:S (Tanted fO' tre 2011 - 2013 compliarce pericx:t are listed in Part 4. 

Part 4: WaterQualityMonitoringFreguency 

AltIu.Ij1 wcivfS:S may be gra1led fO' yo..r l¥S:em, trere may be s:me maitcrirg req.ired asa ccrdtioo d tre wcivfS: 
yrur l¥stem was gra1led. 

Monitoring Group Test Panel Sample Location Schedule IStatus 

AS;e;tcs ASB Dislributioo Sae waver Thru Os: 2019 

BactfS:idq;j cal Cdi DislriW ioo Sle routine sarple sdle:lule in pai 2 

Dioxin Dioxin All s:uces sae waver Thru Os: 2013 

Erd:XJ-aJ1 Erdo All s::uces sae waver Thru Os: 2013 

EDB ard cther gjl fumigalts Fumigalt S01 Sae waver Thru Os: 2013 

EDB ard cther gjl fumigalts Fumigalt S02 sae waver Thru Os: 2013 

GlyplP:p1ate GlyP's All s::uces Sae waver Thru Os: 2013 

Halo-Acetic Adds HAAS Oislributioo 1 sarple per trEBrnEnt plall 6/ety 3 yerrs 

HfS:l:idce S HfS:bs S01 1 snpIe b6.wEm .m 2011 - Os: 2013 

HfS:l:idces HfS:bs S02 1 sarple b6.wEm .m 2011 - Os: 2013 

I rfECtidces I rsact S01 1 snpIe b6.wEm .m 2011 - Os: 2013 

I rfECtidces Irsact S02 1 snpIe b6.wEm .m 2011 - Os: 2013 

I ncrgaric Coo1amina1ls lOG S01 1 sarple b6.wEm .m 2011 - Os: 2013 

Sentry DOH 

Pcge2d 4 

07158 0 
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Water Quality Monitoring Report for the Year 2011 

Monitoring Group Test Panel Sample Location Schedule IStatus 

I rcrgaric C01Iamirmts IOC S02 1 &mpIe belw931 ..m 2011 - De:: 2013 

Lea::I'C~* LCR DiSrib.1ic:n LCR 1 Set of 10 &mpIES belw931 ..m 2011 -.iln 2011 

Lea::I'C~ * LCR DiSrib.1ic:n LCR 1 Set of 10 &mpIES belw931 .ill 2011 - De:: 2011 

Nitrate * NIT S01 CoIIa:1 1 sarplE(s) eJfry 1 yea: 

Nitrate * NIT S02 CoIIa:1 1 sarplE(s) eJfry 1 yea: 

General PeSicides Pest1 S01 1 sarple belw931 ..m 2011 - De:: 2013 

General PeSicides Pest1 S02 1 sarple belw931 ..m 2011 - De:: 2013 

Diq.Ja! Diq.Ja! All s:xrces Sae wave: Thru De:: 2013 

Tcta TrihalCl116ihare THM DiSrib.1ic:n 1 &mpIe pe: tretma1t plart eJfry 3 yea:s 

Vdatile O'~c C01Iamirants VOC S01 1 sarple belw931 ..m 2011 - De:: 2013 

Vdatile O'ganic C01Iamirants VOC S02 1 &mpIe belw931 ..m 2011 - De:: 2013 

* There cortarincrl rrorita'if'YJ grxps cb I'd hiNe waver O{iicns l.T'der the SJlt1A 

Sentry DOH 

Page 31 
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Water Quality Monitoring Report for the Year 2011 

~4d4 

07158 0 

Part 5: RegionaNVaterQuality MonitoringContact 

For Further i nformai onca I the S:>uthwest Rf9i ana Offi oe S:>phi a Fetro 
SouthwestRegionalOffice 

Alone: (360) 236-3046 

For questi ons rega-di ng Oi si nfe:ii on ByR"oduds (OBi=? monitori ng, oonta:t Rf9i na Gri mm, p.e (360) 236-3035 

Special Note 

For Group A Community Systems Only: Your Consumer Confidence Report, summarizing the results of your 2010 
water quality monitoring requirements is due before July 1,2011 . For further information visit 
www.doh.wa. govlehpldwIOur_MainJ{!geslconsum erhtm or contact the CCR Coordinatoratyour Regional Office. 

MARK A. PETRIE 
GRAND MOUND 
2404 HERITAGE CT SW 
OLYMPIA WA 98502 

Sentry DOH 
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Water Quality Monitoring Report for the Year 2011 

Pcge1d4 

07158 0 

System: GRAND MOUND PWSI 0: 071580 
Contact: MARK A. PETRIE Group: A- Comm County: THURSTON 

Report Date: 03/17/2011 

Region: SOUTHWEST 

SMA I d: 134 SMA Name: TH URSTON COUNTY PUBLI C WORKS 

Part 1: List of ActiveSourceswith Water Quality MonitoringReguirements 

DOH Name Type Use Susceptibility 
Source# Rating 

801 Well #1 ACK136 Well Pa-marent Hig, 

S02 Well tf2 ACT016 TCGM Well Pa-manent Urlm:::Mln 

Part 2- SamplingScheduleforthe Year 2011 

Coliform 
Sampling 
(Routine) 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

2 2 2 2 2 2 2 2 2 2 2 2 

* Indlcctes ther61ulrErnent ISal e<a;ptlon from WAC 246-290. 

If the cdifa-m (t:a::te:ido;jca ) sampirg s:tecI.iIe liSed atthe tdtan d the arrent Was: Fa:;ilities IrNalIoy (WFI) fa-m fa
ywr ~slern iscifferent frcrn the s:;hejue lisle:l al:Xlve, fdlCMI the s:he:lUe cnthe arrent WFI. 

&rnples muS: te cdlected frcrn rep-e:a1Iative pdnts throughout the cistribJlicn ~slern. 

Repeat sampes are r~re:l fdlCMIirg a1 msatiS'a;ta- Y s;mpe. In a:Jdition, ooIla:t asaT4Jle fromea:l1 oPEfaing groundwaEr rouraa 

A mirimum d 5 rClJline s;mpes arer~re:l the mcnth fdloNirg cne a- ma-e msatiS'a;ta-y s;mpes inoo::ada1ce with yar 

~slern's Cdifa-m Mcrita-irg Plan. 

Lead and Copper Distribution Sampling 
Lee:l ad c:cq:Jer sampes muS: te cdlecte:l frcrn ird:u facets wittin the cistribJlicn ~slern a'ter the water 1m sat l.I1US:d in 
the PP'lS fa- at leaS: 6 hars b.Jt ro mcre tha1 12 hars 

&rnpe fat.eeis sh:uId teflu91ed with cdd water the evairg p-ia- tocdlectirg the s;mpe 

Pai 2 inclcates the mcnth inwhich sampes SuJd tecdlecte:l. Part 4irdcates the tdaI numter d s;mpe reqjre:l. 

If yru a-e reqjre:l to sampe a1rl..IZIly a- oo::e every 3 years sampes muS: te cdlecte:l tetween..line ad Se!Xernter. 

Chlorine Residual Sampling 
Systems that I.e C01IinUOJS dia-iraticn muS: 1a<e dia-ine reidB rneas.rernents daily (a- at a redJced fr~ cq:roved IJy 
the depa-tment), ad atthe s;me time and locaticn asrClJline and repeat cdifa-m sampes 

Disinfection Byproducts Sampling 

Systems that I.e C01IiT1UOJS dia-iraticn treatment muS: cdlect sampes fa- tdaI trihalcrneih3nes (TTHM) ad fa- haoa::aic 
a:;ids (HAAS) fa- eachdia-inaticn treatment fa:;ility identifie:l inyar irdvidB cisrtecticn 1Jip-cdt.ds (DBP) mcrita-irg 
pan. Cdlect the sampes frcrn the cistribJlicn ~S:ern atthe fr~ and lo::aticns identifie:l inyar DBP rncni1airg pan. 

Chemical Sampling ReqJirements 
Sarcewater chemica sampes muS: te1a<m frcrn a lo::aticn asnea- tothe s::uce asp:lS:itle, b.Jt a'1er al treatment, ald bEtore 

EntEring the distribution ~SErn. 

Nitrate, nitrite ad a-saic a-e irch.ded aspai d a ocrnpete IOC. 

Sentry DOH 

Page 1 I 
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Water Quality Monitoring Report for the Year 2011 

Month Source Monitoring R~irement Test Panel 
Jna-y Nos::xrce cherric<i sarrpirg req.ired this rrr:rlh 

FarLay No s::xrce cherric<i sarrpirg req.ired this rrr:rlh 

March No s::xrce cherric<i sarrpirg req.ired this rrr:rlh 

Ap-iI No s::xrce cherric<i sarrpirg req.ired this rrr:rlh 

May LEAD I COPPER LCR 

JLre 802 NITRATE NITRATE 

J.ily 801 NITRATE NITRATE 

AlJdI..& No s::xrce cherric<i sarrpirg req.ired this rrr:rlh 

Sep:ember LEAD I COPPER LCR 

0ctd:Jer No s::xrce cherricii sarrpirg req.ired this rrr:rlh 

November No s::xrce cherric<i sarrpirg req.ired this rrr:rlh 

December No s::xrce cherric<i sarrpirg req.ired this rrr:rlh 

Part 3: State Waivers 

Autanatic ally gra1ted to 011 s:x.rces t:a!a:I m DOH a:res311Ert d con:Iitims willin Ire Sate. 

No waver 8HJIicatim, a- fee r8:1Lired. 

State wavers grantaJ fa- Ire 2011 - 2013 ccrnpiarce period areliltaJ in Part 4. 

Part 4: Water QualityMonitoringFrequency 

AIth:x.g1 wavers may be grantaJ fa- ycx.r 9fS:ern, trere may be s:me maita-irg r8:1LiraJ asa con:Iitim d Ire waver 
yrur 9fltem was grantaJ. 

Monitoring Group Test Panel Sam pie Location Schedule tStatus 
AS:eS:as ASS Di S:ri buti m Sae waVEr Thru Dec 2019 

Ba::teridoj ca Cdi DiS:ribi i01 Se routine sarple s:f1ejule in pai 2 

Diaxin Diaxin All s:uces Sole waVEr Thru Dec 2013 

ErdXhaII Erdo All s:x.rces Sae waVEr Thru Dec 2013 

EDB ard dher sll fumigants Fumigcnt S01 Sole waVEr Thru Dec 2013 

EDB ard dher sll fumigants Fumigcnt S02 SEle waVEr Thru Dec 2013 

Glyph:l:Jjlate GlyP'ls All s:x.rces Sole waVEr Thru Dec 2013 

Hac-Acetic Adds HAA5 DiS:rib ulim 1 sanple Pfr treetrnent piau 61frY 3 yES'S 

Hertidre s Herbs 801 1 sanple bEtwe31 Ja1 2011 - Dec 2013 

Hertiddes Herbs S02 1 sarple bEtwe31 Ja1 2011 - Dec 2013 

I rre;;tjddes I re::t S01 1 sanple bEtwe31 Ja1 2011 - Dec 2013 

I rre;;tjddes I re::t S02 1 sanple bEtwESl Ja1 2011 - Dec 2013 

I ncrgaric CCl1Iaminants lOG S01 1 sarple bEtwe31 Ja1 2011 - Dec 2013 

Sentry DOH 

~2d4 

07158 0 



I Phil Brinker - Grand Mound 071580.pdf 

W-*jllgtunS/llIE~tllj 

Health 
)'1", ", ':. ~.:;',:: c:·;.:,~::~~,,'·, I j. j ", 

Pa;Je3c1 4 

07158 0 

Water Quality Monitoring Report for the Year 2011 

Monitoring Group Test Panel Sample Location Schedule {Status 
I rorgaric C01tamiralts IOC S02 1 saTlJle be:wa31 Ja1 2011 - Dec 2013 

LeocVCq::p=r • LCR DiSritutiOl LCR 1 Set of 10 sanples be:wa31 Ja12011 - .lm 2011 

LeocVCq::p=r • LCR DiSritutiOl LCR 1 Set of 10 sanples be:wa31 .ill 2011 - Dec2011 

Nitrate • NIT S01 Colle::! 1 saTlJlE(s) 6JfrY 1 yar 

Nitrate • NIT S02 Colle::! 1 sarplE( s) 6JfrY 1 yar 

Ga1eral Pesticides PeS:1 S01 1 sanple be:wa31 Ja1 2011 - Dec 2013 

Ga1eral Pesticides PeS:1 S02 1 sanple be:wa31 Ja1 2011 - Dec 2013 

Diq.Jat Diq.Jat All SllJ"ces Sae wave: Thru Dec 2013 

Tdal Trihalcmeltare THM DiSritutiOl 1 sanple pe: trE£lme1t pla1l 6JfrY 3 yars 

Vdatile CXgaic COltamiralts VOC S01 1 saTlJle be:wa31 Ja1 2011 - Dec 2013 

Vdatile CXgaic COltamirants VOC S02 1 sanple be:wa31 Ja1 2011 - Dec 2013 
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Part 5: RegionaNVaterQuality MonitoringContact 

For Furth6' i nfonncti on ca I the SJuthwest R6;li ona Offi ce SJphi a R:tro 

SouthwestRegionalOffice 
Alone: (360) 236-3046 

For quESti ons rEl;ja-di ng Disi nfe::ti on ByR'oducts (DBP) monitori ng, oontact: R6;li na Gri mm, p.e (360) 236-3035 

§pecial Note 

For Group A Community Systems Only: Your Consumer Confidence Report, summarizingthe results of your 2010 
water quality monitoring requirements is due before July 1,2011 . For further information visit 
www.doh.wa. govlehpldwlOur_MainJJagestconsum erhtm or contact the CCR Coordinatoratyour Regional Office. 

MARK A. PETRIE 
GRAND MOUND 
2404 HERITAGE CT SW 
OLYMPIA WA 98502 

Sentry DOH 
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Appendix D 
 

Grand Mound Water Production For Wells 1 & 2 (2005 – 2010) 
 

Grand Mound Water System Production 
 

Grand Mound Water Consumption For 2010 
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Appendix E 
 

Six Year Operating Budget (2012-2017) 
 



Line 
No. 

1 
2a 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

53 
54 

55 
56 

Thurston County 
Public Works Department 

Grand Mound Water System Plan 2012 - 2017 
Six Year Operating Budget (Worksheet 1) 

2012 2013 2014 2015 

REVENUES 
Beginning Fund Balance $791 ,000 $637,045 $398,680 $154,905 
Water Rates $474,363 $507,909 $543,826 $598,929 
Fees and Services $22,927 $25,277 $27,805 $60,058 
other Revenue $175,052 $84,200 $78,000 $68,500 

TOTAL REVENUES (Add 2-4) $1 ,463 ,342 $1 ,254,431 $1 ,048,311 $882,392 

EXPENSES 
OQerations and Maintenance EXQenses 

Salaries & Other Benefits (Operator) $68,586 $72,015 $75,616 $79,397 
Power & Other Utilities $4,841 $4,986 $5,136 $5,290 
Chemical Treatment $7,514 $7,739 $7,971 $8,211 
Monitoring $422 $435 $448 $461 
Materials, Supplies & Parts $79,144 $83,101 $87,256 $91 ,619 
Transportation Expenses $1 ,030 $1 ,061 $1 ,093 $1 ,126 
Miscellaneous Expenses $721 $743 $765 $788 

Total Operations & Maintenance Expenses (Add 8-14) $162,258 $170,080 $178,285 $186,891 
General and Administration EXQenses 

Salaries & Other Benefits (Operator) $64,431 $67,653 $71 ,035 $74,587 
Office Supplies and Postage $2,575 $2,652 $2,732 $2,814 
Insurance - Vehic1e-, Liability, Workers comp $17,618 $18,147 $18,691 $19,252 
Legal & Accounting $38,427 $42,270 $46,497 $51 ,147 
Engineering & Professional Services $72,401 $76,021 $79,822 $83,813 
Fees $100 $100 $121 $120 
Misc. Expenses (e.g. Training) $991 $1,021 $1,051 $1 ,083 

Total General Administration Expenses (Add 17-23) $196,543 $207,863 $219,949 $232,815 
Depreciation EXQenses (If Applicable) 
TOTAL EXPENSES (Add 15+24+25) $358,801 $377,943 $398,234 $419,706 

Taxes (property, B&O) $22,266 $22,933 $23,621 $24,330 
Annual Debt Payment - Loans/Bonds (P&I) $365,964 $371 ,085 $397,584 $365,937 
Total Outstanding Debt - LoanslBonds (P&I) $2,414,898 $2,077,545 $1 ,716,105 $1 ,371,375 
CaQital ImQrovement Program EX12enditures 

New CIP Facilities 
Renewal & Replacement Facilities $18,700 $11,900 $12,500 $12,500 
Safe Drinking Water Act Facilities 
Non-Facility Costs (e.g. conservation programs) 

Ca12ital Sources 
Loans/Bonds Funds 
Grants 
Special Charges 
Withdrawal From Existing Reserves $18,700 $11 ,900 $12,500 $12,500 
Net CIP (31 +32+33+34)-(36+37+38+39) $ - $ - $ - $ -

012erating Cash Reserve 
Minimum Balance (1/8 Line(15+24)) $69,418 $73,226 $77,273 $81 ,565 

Annual Installment $29,267 $25,089 $20,966 $17,648 
Running Balance $12,000 $37,089 $58,055 $75,703 

Emergency Reserve 
Minimum Balance (cost of Most Vulnerable Facility) $200,000 $206,000 $212,180 $218,545 

Annual Installment $50,000 $58,700 $53,000 $43,500 
Running Balance (May be Alternatively Financed) $50,000 $108,700 $161,700 $205,200 

Re12lacement Reserves (VOLUNTARY) 
Target Balance (System Replacement Cost) 

Annual Installment 
Running Balance 

TOTAL REV. REQ. (26+27+28+40+43+47+51) $826,297 $855,750 $893,406 $871 ,121 
BUDGET SURPLUS (DEFICIT) (Subtract 5-53) $637,045 . $398,680 $154,905 $11 ,271 

1.5% of Annual Household Income* $639 $658 $678 $698 
Projected Annual Residential Bill (Worksheet 2) $56 $59 $63 $69 

2016 2017 

$11 ,271 
$659,614 $726,447 

$72,069 $86,483 
$120,679 $128,400 
$863,633 $941 ,330 

$83,367 $87,535 
$5,449 $5 ,612 
$8,457 $8,711 

$475 $490 
$96,200 $101 ,010 

$1 ,159 $1,194 
$811 $836 

$195,918 $205,387 

$78,316 $82,232 
$2,898 $2,985 

$19,829 $20,424 
$56,262 $61 ,888 
$88,003 $92,404 

$110 $115 
$1,115 $1,149 

$246,534 $261 ,197 

$442,452 $466,584 

$25,060 $25,812 
$348,348 $377,190 

$1 ,038,705 $722,025 

$2,500 $2,500 

$2,500 $2,500 
$ - $ -

$86,123 $90,973 
$17,273 $18,827 
$92,975 $111 ,802 

$225,102 $231 ,855 
$30,500 $52,500 

$235,700 $288,200 

$863,633 $940,912 
$0 $418 

$719 $741 
$75 $81 
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http://www.co.thurston.wa.us.
health/ehhw/index.html

“The Health 
Department's
approach to 
compliance
assumes that the 
majority of 
hazardous waste 
generators want
to ‘do the right 
thing’ and simply 
need to recognize 
how to make it 
happen.”

This fact sheet describes the Thurston County Health Department’s approach 
to implementing the hazardous waste sections of the Nonpoint Source 
Pollution Ordinance (Article VI of the Sanitary Code) and explains the 
procedures that govern its enforcement.   

The ordinance, which took effect in May 1993, is part of the Business 
Pollution Prevention Program’s efforts called for in the county’s Hazardous 
Waste Plan and supported by Thurston County and its incorporated cities. 

Proactive and Reactive Field Inspections 

The Health Department implements the ordinance with either a proactive or 
reactive approach. 

Proactive inspections – those in which the Health Department takes the 
initiative to approach businesses rather than waiting for inquiries or 
complaints – will be directed, within a limited time frame, at all businesses of 
a given type, and will be preceded by an opportunity for education about the 
ordinance.  The process is designed to resolve all violations while avoiding 
inequitable or arbitrary enforcement of the ordinance among different 
competitors in the same field. 

When the Health Department receives a complaint from the public about a 
violation of the ordinance, the Department reacts to the report and begins an 
investigation.  In these cases, enforcement action may be taken if appropriate 
corrective actions are not taken in a timely manner.  

Nonetheless, the goal is still to correct the violation rather than issue tickets, 
so field staff will work as constructively as possible with the violator to 
accomplish the required corrective actions. 



What the Ordinance Says

The following is an excerpt from Article VI, Section 4 of the Sanitary Code: 

4.1 (a) Moderate risk waste and petroleum products including, but not limited to, oil and grease, shall be 
disposed of by recycling or use of a hazardous waste management facility operating under interim status or 
with a permit issued by EPA or an authorized state . . .  No person shall, intentionally or negligently, dump or 
deposit, or permit the dumping or depositing of any such waste in any other manner, including onto or under 
the surface of the ground or into surface or ground water. 

4.1 (b) Moderate risk waste, petroleum products, and hazardous materials shall be kept in containers and shall 
be stored in such a manner and location that if the container is ruptured, the contents will not discharge, flow, 
be washed or fall into surface water or ground water.  

4.1 (c) Any person violating this section or owning or in possession of the premises, facility, vehicle or vessel 
from or on which waste is discharged or placed in violation of this section, shall notify the Department of the 
location and nature of the violation and shall immediately take or cause to be taken all necessary steps to 
prevent injury and protect waters from pollution. 

If Health Department Staff Observe a Violation of Article VI . . .

Field staff are provided with three options for response to violations.  The ordinance specifies that 
compliance officers must respond to any violation they believe has occurred or is occurring.  

The three options are: 

an informal notification to the violator explaining the violation and recommended options for 
correcting the problem; 

a Notice of Violation, which begins formal administrative enforcement; and 

a Notice of Civil Infraction, which is similar to a traffic citation in that it carries a fine and is 
resolved in court. 

Which option is used will depend on the type and severity of the violation and prior opportunities the 
violator has had to learn about and comply with the law.  It is important to understand that, regardless of the 
initial response chosen and time frame allowed, the ordinance requires the Health Department to follow-up 
with increasingly stronger measures until the violation is eventually corrected. 

If You Receive an Informal Notice Concerning Compliance with Article VI . . . 

An informal notification offers an opportunity to comply voluntarily. The Health Department’s 
approach to compliance assumes that the majority of hazardous waste generators want to “do the right 
thing” and simply need to recognize how to make it happen.  The informal notification would typically 
consist of a letter or notice of noncompliance following a voluntary technical assistance visit during which a 
violation was observed.  It is intended to help the business understand the reason for the violation and the 
options available for correcting the problem. This notification will not specify an exact time frame for 
compliance. 



If You Receive a Formal Compliance Inspection . . .

A formal compliance inspection involves a visit to your business by a county hazardous waste specialist.  
The specialist will examine your facilities and practices with respect to two issues: 

management of hazardous wastes and petroleum products (all must be recycled or sent to a permitted 
disposal facility); and 

storage of hazardous wastes, petroleum products and hazardous products (all must be kept from 
reaching ground or surface water). 

At the end of a compliance inspection, you will receive a Notice of Compliance, a Technical Assistance 
Notice of Noncompliance, or a Notice of Violation, described briefly here. 

A Notice of Compliance documents your good-standing at the time of the inspection.  If you are 
managing your hazardous wastes properly – either recycling them at your facility or sending them to 
another facility for disposal or recycling – you will receive a Notice of Compliance for you to file as a 
record of your status.  If you are recycling the waste on site, the inspector will need to see the recycling 
methods and/or equipment used and may want to verify the proper operation of the equipment.  If you are 
sending the waste off site, the inspector will need to see documentation of at least one recent pick-up that 
includes the name and phone number of the collection service.   

Please note that a Notice of Compliance documents your status only with respect to the County’s Nonpoint 
Source Pollution Ordinance and only on the day of the inspection. It does not preclude a later change in 
status if your practices change, or if new information indicates the inspection results were inaccurate.  It 
also does not comment on compliance with any other laws you may be subject to, such as fire, building, 
zoning, licensing, and worker safety regulations. 

A Technical Assistance Notice of Noncompliance identifies why the site is out of compliance.  A 
Technical Assistance Notice of Noncompliance typically is used for lack of secondary containment or lack 
of waste disposal documentation.  It is signed by both the violator and the inspector and includes a mutually 
agreeable grace period for the site to come into compliance. 

A Notice of Violation is the first step in the “formal” administrative enforcement process.
Field staff would typically issue a Notice of Violation (NOV) in cases where the alleged violator has 
already had at least one opportunity to learn about, and comply with, the ordinance.  It may also be issued 
immediately in cases of flagrant or particularly negligent violations.  The NOV can be presented to the 
violator in person or sent by registered or certified mail. It will state the section of the ordinance that was or 
is being violated, a brief description of facts supporting this finding, a list of actions that must be taken to 
resolve the matter, and a date by which these actions must be taken.  The process for responding to an NOV 
and your rights under this process are described on the back of the NOV.  Some important elements of this 
process are listed below. 

You have the right to appeal.  You may do so by submitting a written request for an administrative 
hearing to the Health Officer at the Thurston County Health Department, 2000 Lakeridge Dr. SW, 
Olympia WA 98502-6045, within ten days of the date of issuance of the Notice of Violation. 



Corrective actions are postponed until after the hearing.  If you file a request for a hearing, you 
may temporarily postpone taking corrective actions pending the hearing outcome. 

Administrative hearings allow an opportunity to present evidence that you did not violate the 
ordinance.  Evidence may include testimony of witnesses, affidavits and documents, and other 
exhibits such as photographs. 

You may appeal the results of an administrative hearing. If you are unsatisfied with the results of 
an administrative hearing, you may appeal these findings to the Thurston County Board of Health. 

If You Receive a Notice of Civil Infraction . . . 

Violations of Article VI of the Sanitary Code are civil infractions enforceable by the court and subject to 
fines of up to $498 (including court costs).  Once a Notice of Violation has been issued, the process of 
issuing and enforcing a civil infraction will not begin until and unless the administrative process described 
above runs its course without resolution.  If you do not, in the specified time frame, take the actions required 
by a Notice of Violation, or those required by a subsequent administrative or Board of Health hearing, you 
will be issued a Notice of Civil Infraction (a “ticket”), which is handled similarly to a traffic citation.  You 
may: 

Pay the penalty; 

Request a hearing to contest or explain the circumstances of the alleged violation; or 

Ignore the ticket, which would automatically result in your being found guilty and responsible for 
the full amount of the fine. 

The Notice of Civil Infraction, when issued, explains in more detail your rights under the civil process. 

If you would like a copy of the Thurston Count Nonpoint Source Pollution Ordinance or any part of 
the Sanitary Code, or if you have questions on this enforcement process, please call the Business 
Pollution Prevention Program at (360) 867-2664 or TDD (360) 867-2603, Monday through Friday 
from 8:00 a.m. to 5:00 p.m. or see our website: http://www.co.thurston.wa.us/health/ehhw/index.html

Other Hazardous Waste Management and Disposal Fact Sheets
Antifreeze, Used Oil, & Oil Filters
Floor Drains
Hazardous Waste Disposal for Thurston 
County Businesses  
Oil/Water Separators
Residential Heating Oil Tanks 
Secondary Containment
Solvents and Parts Cleaners
Storing and Labeling Hazardous Waste
Used Shop Towels January 2010 
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Spill plans help
to prepare and 
organize employees 
to deal with small 
spills, drips, and 
leaks that occur 
during routine 
operations as well 
as the more 
catastrophic,
unexpected spills. 

The Problem 

Accidental spills of hazardous materials, hazardous waste, or petroleum products can 
have negative impacts on public health and the environment.  Business owners that 
use and store dangerous substances can take steps to prevent spills from happening 
and should know what to do in case a spill does occur. 

The Regulatory Requirements 

The Thurston County Nonpoint Source Pollution Ordinance (Article VI of the 
Sanitary Code) provides for protection of the county’s vulnerable water resources.  It 
requires that hazardous waste, petroleum products, and hazardous materials be kept 
in containers and stored in such a manner and location that if the container is 
ruptured, the contents will not discharge, flow, be washed, or fall into surface water 
or ground water. 

Although spill plans are not specifically required under the county ordinance, they 
have proven valuable in minimizing the cost and effort of cleaning up an 
uncontrolled release of hazardous materials to the environment. You should also be 
aware that the fire department or the LOTT Alliance may require a spill plan, 
depending on the type and quantity of materials you have. 

The Options 

The following outline is intended to help business owners and operators write a spill 
plan.  The basic parts of the plan are in bold and underlined type.  Below these 
headings are listed specific topics to be addressed.  Only address those parts and 
topics that are applicable to your business.  If you have more than one business 
location, you should write a spill plan specific to each location.   A current copy of 
the plan should be made available to all employees at the site at all times.  

General Information

A. Briefly describe the business’ activities, and include a map of storage 
locations for hazardous materials, hazardous wastes, and petroleum 
products.

B.   List the number, type, and size of storage tanks at all locations on site.
C.   List the types and amounts of hazardous materials (product) and hazardous 

waste that are stored on site. 
D.   Show the locations of any hazardous material and petroleum product transfer 

areas on the map. 



Spill Prevention and Control

A.   Describe when preventive leak maintenance and checks are conducted on equipment and how they are 
documented. 

B.   Storage tanks must be inspected regularly for leaks or damage.  Describe how often storage tanks are 
inspected and how the inspections are documented. 

C.   Describe the types of spill prevention/clean up training your employees receive, when they receive it, and 
where training records are kept.

D.   Document the location of secondary containment areas and the materials that are stored in them.  Secondary 
containment units must be inspected regularly.  Indicate when inspections take place and how they are 
documented.  (Refer to the “Secondary Containment” fact sheet.) 

E.   List the type and amount of spill control equipment kept on site. 
F.   List the personnel that are trained in spill response procedures and dates of training. 
G.   Leaks and drips from mobile and stationary equipment must be cleaned up immediately.  Describe how leak 

and drip control is accomplished.  

Hazardous Waste Management

A.   List the types and quantities of hazardous waste that are generated on site. 
B.   Describe the storage, handling and disposal procedures for hazardous waste generated on site. 
C.   Indicate which personnel have received hazardous waste training and dates of training. 
D.   Describe the management practices to be used for petroleum-contaminated soil and spill absorbents  

(Refer to the “Managing Used Shop Towels and Contaminated Absorbent Materials” fact sheet). 

Emergency Response Plan

A.   Give detailed emergency response procedures that employees will take in case of a spill or accidental release. 
B.   Provide, and post by phones, a list of emergency notification phone numbers and after-hours contacts.  
C.   Indicate the responsibilities and actions of each employee in the case of an emergency. 
D.   Indicate emergency local Fire, Police, Ambulance, and Hospital arrangements. 

Reporting and Records

A.    Indicate that all spills and leaks will be reported to the Thurston County Business Pollution Prevention 
Program (post contact information listed below) and the Department of Ecology (360-407-6300). 

B.   Include a sample copy of any on site spill prevention inspection forms. 
C.   Include copies of all spill or release records. 
D.   Include information on spill prevention, hazardous materials and waste training records and schedules. 
E.   Keep a current inventory of hazardous materials, hazardous waste and petroleum products on site. 
F.   Keep all certificates, correspondence, fact sheets, and other materials received from regulatory agencies. 

Additional Information 

For answers to your questions about spill plans, assistance in writing one, or reviews for completeness, please contact 
the Business Pollution Prevention Program at (360) 867-2664, Monday through Friday 8:00 a.m. - 5:00 p.m.; the 
TDD line for the hearing impaired is (360) 867-2603.  We have a number of fact sheets for small businesses that can 
be viewed on our website http://www.co.thurston.wa.us/health/ehhw/index.html or by calling the office. 

January 2010 
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“If your business 
is in the one-year 
time-of-travel
zone, a hazardous 
material spill may 
reach a drinking 
water well in only 
one year.”

Help Keep Our Drinking Water Clean

Groundwater is Thurston County's sole source of drinking water. About 98% of us 
drink groundwater from local aquifers.  Wells for public water utilities operated by 
Olympia, Tumwater, Lacey, and Thurston County are located throughout the county. 

To protect and ensure safe drinking water for the future, “wellhead protection areas” 
were designated in the areas surrounding a well that replenish the aquifer through 
rainfall.  These recharge areas are divided into time-of-travel zones, based on 
estimates of how long it will take water infiltrating within the zone to reach the well.

Thurston County’s drinking water and wellhead protection areas are vulnerable to 
contamination for three reasons: 

1. Our soils are permeable; a pollutant can easily flow through our soils to 
contaminate local aquifers, impacting drinking water supplies. 

2. Our groundwater moves rapidly.  Once a pollutant reaches the groundwater, it 
can reach an aquifer in relatively little time. For example, if your business is 
located in a one-year time-of-travel zone, a spill of a hazardous material, such 
as gasoline, is predicted to reach a drinking water well in only one year. 

3. Our public drinking water wells are shallow, usually around 200 feet or less.  
Most private wells are even shallower, often only 50 feet deep. 

For these reasons, contamination within a wellhead protection area threatens our 
drinking water supply.  Each resident and business needs to pay attention to avoid 
contamination in wellhead protection areas.

Doing Business in a Wellhead Protection Area - Know the Risks

A variety of materials and products threaten safe drinking water.  Hazardous 
materials such as solvents, oil, kerosene, pesticides, and fertilizers, if handled 
carelessly or stored improperly, are all potential threats. Leaking underground fuel 
storage tanks and failing septic systems are also sources of contamination. 
Groundwater contamination can and has occurred here in Thurston County.  Cleanup 
is expensive, in terms of both time and money.  



The City of Tumwater’s experience with contaminated municipal wells is one example.  During routine water 
testing, unacceptable levels of trichloroethylene, an industrial solvent, were discovered in its city wells.  Three of 
the city’s wells were immediately taken out of service – equaling approximately 25% of Tumwater’s water supply.  
The area was declared a Superfund site by the U.S. Environmental Protection Agency (EPA).  This determination 
spurred an investigation to determine the cause and extent of the contamination.  

The researchers found that the most likely source of the hazardous materials was improper waste disposal by gas 
stations, a testing lab, and a dry cleaner.  The chemicals moved underground to the Palermo Valley (also known as 
Tumwater Valley), where the city’s drinking water wells are located.  

Tumwater drilled two new wells to ensure an adequate water supply for residents.  It has cost taxpayers, businesses, 
and ratepayers close to four million dollars to clean up the solvent and provide new water supplies.

An Ounce of Prevention is Worth Millions in Cure

Learn how to manage hazardous materials properly to save money, protect the health of your employees, and 
protect our community’s drinking water supply.

1).  Develop a spill prevention and response plan for your business.

A spill plan prepares you and your employees to deal with small spills and leaks during business operations. Even 
small spills that occur on a regular basis can turn into big problems.  A spill plan will also provide a strategy for 
catastrophic, unexpected spills. The basic plan includes: 

Description of business activities, with a site map showing where hazardous materials are stored. 
A list of spill control equipment on the site (low-cost items include spill pads and floor dry). 
An emergency response procedure, including whom to call in an emergency.   
Training and awareness building for employees on a regular basis. 

2).  Keep all hazardous materials in secondary containment.

Hazardous materials, such as petroleum products and solvents, should be stored in secondary containment. 
Secondary containment is a liquid-tight barrier or container that prevents a hazardous material that spills or leaks 
from contaminating surface water or groundwater.  In case of flooding, earthquake or fire, secondary containment 
can prevent hazardous materials from escaping into the soil or nearby waterways.  

Secondary containment doesn’t have to be expensive.  It can be as simple as placing a gasoline container into a 
plastic tub.  However, there are technical requirements for the capacity of any secondary containment.

3).  Reduce the amount of hazardous materials you store and use. 

Reduce the risk of spills by using less-toxic products.  Less toxic products are less likely to contaminate 
groundwater if a spill or leak occurs.  Consult your vendor, trade association or other businesses in your industry 
about less-toxic products that are available and effective alternatives. 

Additional Information 

Thurston County Business Pollution Prevention Program staff will answer questions, offers FREE on-site technical 
assistance, and can provide you with detailed fact sheets on the spill plans and secondary containment. Contact the 
Hazardous Waste Assistance Line (360) 867-2664, Monday through Friday, TDD (360) 867-2603, or visit our 
website at www.co.thurston.wa.us/health/ehhw/index.html.                                                                     
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Commercial Parcel Inventory Form – Grand Mound WHPA 
 

 
Visit Date:        2/22/2010                County Staff: Al Schmidt                            Time On Site: 
                                                                                                                               Time Off Site: 
 
Business Name/: Martin Sand & Gravel Business Owner: Lakeside Industries 
 
Site Contact and Title:  Kevin or Monty                                                                       
 
Site Address: 6500 196th SW 
City: Rochester 
Zip: 98579                         Phone: 360-736-2852 

Mailing Address: 
City:                                    State: 
Zip:                                 Phone:(        ) 

 
Parcel # 55700900000 EPA ID #: 
 
1.  Nature of Property:   Home Business                        Commercial/Industrial     
 
 Government Site (Circle one: County, City, State, Federal)   
 
2. Is the facility:    Owned                                                       Rent/Lease 
3. What year did you begin conducting business at this site?                                                                                          
4.   Exceeds SQG?:   >220/2.2 lbs./month     >2,200/2.2 lbs. stored     
5.   Have there been past environmental inspections at the facility? 
 Yes, Year 2007                                                           No                                    Unknown  
 
6.  Does the facility have Material Safety Data Sheets for chemicals on-site?   
 No                                                          Yes 
 
7.  What is facility’s means of wastewater disposal?          
 City sewer                                                  Community septic                                         Unknown 
                                
 On-site septic (Type: Gravity, Mound, Sand filter, Pressure dist., other                                               )               
8. Which type of spill kit does the facility have?   None                                  Floor dry                                          
 Pads                                         Shop Towels                                      Commercial Kit                                      
 Other ____Booms_________________                              Adequate Kit?   No                  Yes      
                                                                                                   
9.  Does facility have floor drains?    No                                  Yes                              Sealed 
       If yes, how many, where?          Unknown                                                                                                              
10.  Where do work area floor drains discharge?      Sewer: LOTT, Yelm, Grand Mound                                   
 Septic system                                                        City storm drain, ditch, stream, wetland, lake, pond                   
 Sump or vault (sealed)                                           Oil/Water Separator                                                
  Drywell, leach field                                               Unknown 
11. Comments 
 
 
Fact Sheets Provided: 



12. Oil/water separator:   None                          
Type:   Baffle                                              Coalesce                                             Unknown    

Size:  ________________ gal. 
                              
Discharge point:   Sewer                                    Septic                                         Stormwater      
              Unknown                                 Drywell/Leachfield                                 Other___________________   
                                               
Maintenance frequency:   Unknown                                              
           Last inspection________________                     Last cleaning________________          
                                                                                                                                  
12. Parts Washing:     YES – Safety Kleen 
Type of parts washer:  None                                                        Chlorinated                                                            
 Solvent                                                                                    Aqueous    
 
Solvent waste management:     Sewer                                                   Septic                                                           
 Disposal pick-up vendor                                     Drop-off site                              Used oil                               
    
    Distillation on site                                  Recycle pick-up vendor                        Filtration 
 
Aqueous recycle/treatment:  None                                            
 Filters                                                                        Evaporator                            Pick-up Vendor  

 Oil Skimmer                                                             Distillation     
 
Dangerous waste tests?  No                                                                      Yes     
 
Parts washer service frequency: 
 0-3 months                        3-6 months                          6-12 months                         >12 months   

Vendor service                                                                  Self service         
      
Solution strength testing?    No                                                                      Yes                                                      
13. Used Oil Management 
Management Method:   Pick-up vendor                                              Drop-off vendor
 Off-site heat            
 
On-site energy recovery:    None                           Cert. burner                       Non-cert. burner                            
  
14. Anti-freeze Management 
Management Method:   Pick-up vendor                                              Drop-off vendor 
 
                      On-site recycling (vendor)                                        On-site recycling (owned equip)                        



15. Floor Cleaning: 
 
Cleaning Method:   Pressure wash                                                     Wet mop 
 
      Vendor                                     Dry Sweep/pads                                                   Solvent          
 
Cleaning Frequency (deep cleaning only-not daily cleanup):    
 
      0-3 months                        3-6 months                          6-12 months                         >12 months     
                                          
Wastewater Disposal:       Soil                           Surface water                               Storm drain 
 
 Oil/Water separator                                              Sewer                                        Septic 
 
     Drywell/leach field                                               Disposal vendor Other 
                                                                                              
Dangerous waste tests?  No                                                                      Yes       
                                                                                                
16. Vehicle Washing:   None                                       Yes 
 
Type:   Exterior Body                                            Engine/Underside 
 
Location:    Indoors                                                           Outdoors 
 
Cleaners Used:    None                            Surfactants                              Caustics                      Other 
 
Wash Water Discharge:     Soil                           Surface water                               Storm drain 
 
 Oil/Water separator                                              Sewer                                        Septic 
 
     Drywell/leach field                                               Disposal vendor Other 
 
 

 
 
 
 
 
 
 
 
 
 



HAZARDOUS 
MATERIAL 
[L = LIQUID] 
[S = SOLID] 

QUANTITY P = PRODUCT 
W = WASTE 

CONTAINER  
LABELED? 

ADEQUATE 
SECONDARY 
CONTAINMENT  

WASTE 
DISPOSITION 
(VENDORS – 
LAST PICKUP) 

Used Oil 200 Gallon 
 

W Yes Yes Reznor Burner 

Oil 
 

2 x 250 Gallon 
3 x 55 Gallon 

P Yes Yes  

Diesel 500 Gallon 
 

P Yes Yes  

Hydraulic Oil 
 

4 x 5 Gallon P Yes Yes  

Trans Fluid 5 Gallon 
 

P Yes Yes  

Other Lubes/Oils 4 x 55 Gallon P Yes Yes  
Shop Towels 50 W Yes Yes Disposable 
      

  
 

    

  
 

    

      
      
      
      
      
 
 

     

 
 

     

      
      
      
      
      
      

 



Hazardous Waste Technical Assistance Inspection:       Hazardous Waste Technical Assistance Inspection:       Hazardous Waste Technical Assistance Inspection:       Hazardous Waste Technical Assistance Inspection:       Martin Sand & Gravel

Date Closed 02/23/2010Initial Inspection Date 02/22/2010Investigator Lead Al Schmidt

 Address Information

 Inspection Information

Article VI Compliance Issues

 Hazardous Materials Inventory

Category Gravel Mine

Comments

Campaign 2010 Grand Mound WHP

Business Name Martin Sand & Gravel

 BMP Recommendations

ContactAddress City PhoneState Zip Address TypeParcel Number

6500 196th Rochester WA 98579-    Kevin or Monty99000246800 (360) 736-2852 Both

WA

Capture ZoneWellhead Protection Area Water Supply Waste Water

Capture Zone Mgmt AreaWellhead Protection Area Grand Mound Water Supply City Well Waste Water On-Site Septic

In ComplianceInspection Date 02/22/2010

Observations

Observed no spills or drips on drive areas around building. All products and waste oil/antifreeze stored with adequate secondary containment. They 
are eliminating 55 gallon drums for product antifreeze and hydraulic oils and going to 5 gallon containers. Facility has a burner to recycle used oil, 
as a result very little waste oil is now generated and stored in a second tank with secondary containment.

Action

Issued Notice of Compliance.

Follow UpAdvanced Notice NOV Issued

 Hazardous Materials Quantity
Physical State
solid or liquid

Adequate 
Containment Disposal Vendor

Units
(lb or gall)

Waste Or Product

Used oil 200Liquid YesGAL RecycleOil Burner

Oil 200Liquid YesGAL Product

Other oils and lubes 200Liquid YesGAL Product

Fuel 500Liquid YesGAL Product

None

Thurston County Environmental Health - Hazardous Waste Section       



 
 
 
 
 
 
 
 
December 15, 2011 
 
Dear Business Owner/Operator: 
 
The Wellhead Protection Program for the Grand Mound Water System has recently been updated as 
required by the Washington State Department of Health.   The purpose of wellhead protection is to prevent 
contamination of the drinking water supply through a comprehensive management program that includes 
monitoring, spill response planning, land use regulation, regional coordination, and public education and 
notification.   
 
As a part of the wellhead protection program, Thurston County must provide wellhead protection 
information to local regulatory agencies and emergency responders responsible for incident and spill 
response.  This letter includes maps showing the updated wellhead protection area for the Grand Mound 
municipal water supply wells and a list of potential sources of contamination.  This information can be 
used to evaluate incident and spill response procedures and determine if changes are needed to better 
protect groundwater within the wellhead protection area. 
 
Grand Mound’s water supply comes from two wells.  Maps of the Grand Mound wells and wellhead 
protection area as well as a list of potential contaminant sources are enclosed. 
 
If you have any questions about Grand Mound’s wellhead protection program, please feel free to contact 
me at 754-3355 x 7809, or at  giebelr@co.thurston.wa.us. 
 
 
Sincerely, 
 
   
Roger Giebelhaus, AICP 
Utility Planner 
Thurston County Public Works. 
360-754-3355, ext. 7809 
giebelr@co.thurston.wa.us 
 
 
Enclosures: Grand Mound Wellhead Protection Area Map 
  Contaminant Source List 
 
Cc:  Thurston County Sheriff’s Department  
  Fire District 1 
  Department of Ecology – Southwest Region Spills Response 
 
 
 
 



D e ce mb e r  15 ,  20 11  
 

Dear Business Owner/Operator: 
 
The Wellhead Protection Program for the Grand Mound Water System has recently been updated as 
required by the Washington State Department of Health.   The purpose of wellhead protection is to prevent 
contamination of the drinking water supply through a comprehensive management program that includes 
monitoring, spill response planning, land use regulation, regional coordination, and public education and 
notification.  This letter is part of the public notification element of Thurston County’s wellhead 
protection program. 

 
Grand Mound water supply comes from two wells, and each of these wells has a defined "wellhead 
protection area" where activities on the land surface can influence the quality of the drinking water 
supply.  An updated map of the Grand Mound wellhead protection areas is attached, and shows 
wellhead protection areas for wells that are currently in use. 

 
Our records indicate that your business is located within a wellhead protection area for one or more of the 
Grand Mound wells.  As shown on the enclosed map, large areas within Grand Mound are within wellhead 
protection areas.  One of the goals of this plan is to raise public awareness about the vulnerability of 
groundwater in our area to contamination.  This letter is to serve as a reminder that, although everyone 
needs to be careful about the use of hazardous materials, their use within wellhead protection areas requires 
additional caution because spills or discharges onto the ground or in septic systems has the potential to 
contaminate groundwater. 

 
To avoid contaminating groundwater, hazardous materials should only be used and disposed of according 
to manufacturers label instructions.  General considerations on the use of hazardous materials include: 

• Proper disposal of waste fuels, cleaners, paints, solvents and similar fluids.  Overall, the 
goal is to prevent disposal of these materials onto the ground or into stormwater 
systems. 

• Secondary containment and leak detection systems for storage tanks. 
• Spill plans, spill supplies and training for staff to be able to respond to spills if they do occur. 

 
Because everyone plays a role in the protection plan, residents and other Thurs ton  County water 
customers are receiving similar information in our annual water quality report for the water system.  
Overall we are fortunate to have a good supply of high quality drinking water here in the Grand Mound 
area that we all have an interest in protecting.   If you have any questions about Grand  Mound’ s  
wellhead protection program, please feel free to contact me at 867-2586, or at 
SoderbP@co.thurston.wa.us. 

 
Sincerely, 

'    
Patrick Soderberg       
Hazardous Waste Specialist      
Thurston County Health Department  
 
 
 
 



THURSTON COUNTY 
\I \ , " I " (, I () N 

SINCE 1852 

December 15, 20 II 

Dear Business Owner/Operator: 

COUNTY COMMISSIONERS 

Cathy Wolfe 
District One 

Sandra Romero 
District Two 

Karen Valenzuela 
District Three 

PUBLIC WORKS 
4~~ An Accredited Agency of the 

American Public Works Association 

Lester Olson 
Director 

The Wellhead Protection Program for the Grand Mound Water System has recently been updated as 
required by the Washington State Depaltment of Health . The purpose of wellhead protection is to prevent 
contamination of the drinking water supply through a comprehensive management program that includes 
monitoring, spill response planning, land use regulation, regional coordination, and public education and 
notification. 

As a part of the wellhead protection program, Thurston County must provide wellhead protection 
information to local regulatory agencies and emergency responders responsible for incident and spill 
response. This letter includes maps showing the updated wellhead protection area for the Grand Mound 
municipal water supply wells and a list of potential sources of contamination. This information can be used 
to evaluate incident and spill response procedures and determine if changes are needed to better protect 
groundwater within the wellhead protection area. 

Grand Mound ' s water supply comes from two wells. Maps ofthe Grand Mound wells and wellhead 
protection area, as well as a list of potential contaminant sources are enclosed. 

If you have any questions about Grand Mound ' s wellhead protection program, please feel free to contact 
me at 754-3355 x 7809, or at giebelr@co.thurston.wa.us" 

Sincerely, 

Roger Giebelhaus, AICP 
Utility Planner 
Thurston County Public Works. 
360-754-3355, ext. 7809 
giebelr@co.thurston.wa.us 

Enclosures: 

Cc: 

Grand Mound Wellhead Protection Area Map 
Contaminant Source List 

Thurston County Sheriffs Depattment 
Fire District I 
WA Depaltment of Ecology - Southwest Region Spills Response 

2404-A Heritage Ct. SW - Olympia, WA 98502 - (360) 754-4580 - FAX (360) 786-5582 



D e ce mb e r  15 ,  20 11  
 

Dear Business Owner/Operator: 
 

The Wellhead Protection Program for the Grand Mound Water System has recently been 
updated as required by the Washington State Department of Health.   The purpose of 
wellhead protection is to prevent contamination of the drinking water supply through a 
comprehensive management program that includes monitoring, spill response planning, land 
use regulation, regional coordination, and public education and notification.  This letter is 
part of the public notification element of Thurston County’s wellhead protection program. 

 
Grand Mound water supply comes from two wells, and each of these wells has a defined 
"wellhead protection area" where activities on the land surface can influence the quality 
of the drinking water supply.  An updated map of the Grand Mound wellhead 
protection areas is attached, and shows wellhead protection areas for wells that are 
currently in use. 

 
Our records indicate that your business is located within a wellhead protection area for one 
or more of the Gran Mound wells.  As shown on the enclosed map, large areas around 
Lacey are within wellhead protection areas.  One of the goals of this plan is to raise public 
awareness about the vulnerability of groundwater in our area to contamination.  This letter 
is to serve as a reminder that, although everyone needs to be careful about the use of 
hazardous materials, their use within wellhead protection areas requires additional caution 
because spills or discharges onto the ground or in septic systems has the potential to 
contaminate groundwater. 

 
To avoid contaminating groundwater, hazardous materials should only be used and disposed 
of according to manufacturers label instructions.  General considerations on the use of 
hazardous materials include: 
• Proper disposal of waste fuels, cleaners, paints, solvents and similar fluids.  Overall, 

the goal is to prevent disposal of these materials onto the ground or into stormwater 
systems. 

• Secondary containment and leak detection systems for storage tanks. 
• Spill plans, spill supplies and training for staff to be able to respond to spills if they do occur. 

 
Because everyone plays a role in the protection plan, residents and other Thurs ton  
County water customers are receiving similar information in our annual water quality 
report for the water system.  Overall we are fortunate to have a good supply of high quality 
drinking water here in the Grand Mound area that we all have an interest in protecting.   If 
you have any questions about Grand  Mound’s  wellhead protection program, please feel 
free to contact me at 867-2586, or at SoderbP@co.thurston.wa.us. 

 
Sincerely, 

'    
Patrick Soderberg       

Hazardous Waste Specialist      

Thurston County Health Department  
 
Cc: Thurston County Sheriff’s Department  
 Fire District 1 
 Department of Ecology 



 
 
 

Appendix G 
 

Hydraulic Capacity Modeling 
 

Grand Mound Hydraulics Storage Analysis (2012)  
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Label Elevation Zone Type 
(tt) 

RED-1 164.00 Zone Demand 

T-1 173.00 Zone Demand 

T-2 169.00 Zone Demand 

T-3 174.00 Zone Demand 

T-5 172.00 Zone Demand 

T-4 175.00 Zone Demand 

T-6 175.00 Zone Demand 

T-7 172.00 Zone Demand 

RED-:. 173.00 Zone Demand 

RED-3 178.00 Zone Demand 

EL-1 177.00 Zone Demand 

T-8 182.00 Zone Demand 

T-9 183.00 Zone Demand 

T-10 178.00 Zone Demand 

T-11 178.00 Zone Demand 

T-12 177.00 Zone Demand 

T-13 172.00 Zone Demand 

T-14 174.00 Zone Demand 

T-15 174.00 Zone Demand 

T-16 172.00 Zone Demand 

T-17 178.00 Zone Demand 

T-18 169.00 Zone Demand 

J-1 150.00 Zone Demand 

Scenario: T -16 April 2005 Calibration 
Steady State Analysis 

Junction Report 

Base Flow Pattern Demand Calculated 
(gpm) (Calculated) Hydraulic Grade 

(gpm) (tt) 

0.00 Fixed 0.00 289.55 

0.10 Fixed 0.10 289.55 

6.49 Fixed 6.49 289.55 

0.07 Fixed 0.07 289.55 

0.00 Fixed 0.00 289.38 

0.02 Fixed 0.02 289.71 

1.88 Fixed 1.88 289.84 

2.67 Fixed 2.67 290.09 

1.07 Fixed 1.07 289.55 

0.10 Fixed 0.10 291.63 

0.13 Fixed 0.13 292.25 

0.01 Fixed 0.01 293.57 

0.04 Fixed 0.04 294.31 

0.35 Fixed 0.35 292.84 

0.00 Fixed 0.00 292.22 

0.00 Fixed 0.00 291.06 

0.07 Fixed 0.07 289.05 

0.14 Fixed 0.14 287.38 

0.00 Fixed 0.00 287.38 

1,306.00 Composite 1,306.00 281.93 

0.00 Fixed 0.00 299.60 

7.20 Fixed 7.20 289.55 

0.10 Fixed 0.10 289.55 

Pressure 
(psi) 

54.32 

50.42 

52.16 

49.99 

50.79 

49.63 

49.69 

51.09 

50.42 

49.16 

49.86 

48.27 

48.16 

49.68 

49.42 

49.35 

50.64 

49.05 

49.05 

47.56 

52.61 

52.15 

60.38 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:\...\gm system forwatercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 {07.00.049.00] 
P9/27/05 03:50:4~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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label Elevation Contro 
(tt) Status 

WEll1 164.00 Off 

WEll 163.00 Off 

Scenario: T-16 April 2005 Calibration 
Steady State Analysis 

Pump Report 

Intake Discharge Discharge Pump Calculated 
Pump Pump (gpm) Head Water 
Grade Grade (tt) Power 

(tt) (tt) (Hp) 

164.00 289.55 0.00 0.00 0.00 

163.00 289,55 0.00 0.00 0.00 

Title: Grand Mound Water System-Spring 2005 
(::\. .. \gm system for watertad 01-25-05 draft.wed Thurston County Water & Waste Management 

Project Engineer: Jeff Langhelm 
WaterCAD v7.0 [07.00.049.00] 

09/27/05 03:49:5!Efl1!.1lntley Systems, Inc: Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Label Zone Base Minimum Initial 
Elevation Elevation HGL 

(tt) (tt) (ft) 

RES-1 Zone 270.50 294.30 308.00 

Scenario:.T-16 April 2005 Calibration 
Steady State Analysis 

Tank Report 

!VIaximulT Inactive Tank Inflow Current 
Elevation Volume Diamete (gpm) Status 

(tt) (gall (ttl 

315.50 218,000.00 42.00 1,326.44 Drainin{ 

Calculated ~alculated 
Hydraulic Grade Percent 

(ttl Full 
(%) 

308.00 82.2 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:\. .. \gm system forwatercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 [07.00.049.00] 
09/27/05 03:49:2:EF1Mlntley Systems, Inc. Haestad Methods Solution Center Watertown, CT06795 USA +1-203-755-1666 Page 1 of 1 



Label Elevation Zone Type 
(ft) 

RED-1 164.00 Zone Demand 

T-1 173.00 Zone Demand 

T-2 169.00 Zone Demand 

T-3 174.00 Zone Demand 

T-5 172.00 Zone Demand 

T-4 175.00 Zone Demand 

T-6 175.00 Zone Demand 

T-7 172.00 Zone Demand 

RED-. 173.00 Zone Demand 

RED-' 178.00 Zone Demand 

EL-1 177.00 Zone Demand 

T-S 182.00 Zone Demand 

T-9 183.00 Zone Demand 

T-10 178.00 Zone Demand 

T-11 178.00 Zone Demand 

T-12 177.00 Zone Demand 

T-13 172.00 Zone Demand 

T-14 174.00 Zone Demand 

T-15 174.00 Zone Demand 

T-16 172.00 Zone Demand 

T-17 178.00 Zone Demand 

T-18 169.00 Zone Demand 

J-1 150.00 Zone Demand 

..;J\.t:IICIIIV. ""..,111 ,",VV;;] \",dllurdliVII 

Base Flow 
(gpm) 

000 Fixed 

0.10 Fixed 

6.49 Fixed 

0.07 Fixed 

0.00 Fixed 

0.02 Fixed 

1.88 Fixed 

2.67 Fixed 

1.07 Fixed 

0.10 Fixed 

0.13 Fixed 

0.01 Fixed 

0.04 Fixed 

0.35 Fixed 

0.00 Fixed 

0.00 Fixed 

0.07 Fixed 

0.14 Fixed 

0.00 Fixed 

0.00 Fixed 

0.00 Fixed 

7.20 Fixed 

0.10 Fixed 

Steady State Analysis 
Junction Report 

Pattern Demand Calculated 
Calculated ~ydraulic Grad 

(gpm) (ftl 

000 307.99 

0.10 307.99 

6.49 307.99 

0.07 307.99 

0.00 307.99 

0.02 307.99 

1.88 307.99 

2.67 307.99 

1.07 307.99 

0.10 307.99 

0.13 307.99 

0.01 307.99 

0.04 307.99 

0.35 307.99 

0.00 307.99 

0.00 307.99 

0.07 307.99 

0.14 307.99 

0.00 307.99 

0.00 307.99 

0.00 308.00 

7.20 307.99 

0.10 307.99 

Pressure 
(psi) 

62.30 

58.40 

60.14 

57.97 

58.84 

57.54 

57.54 

58.84 

58.40 

56.24 

56.67 

54.51 

54.08 

56.24 

56.24 

56.67 

58.84 

57.97 

57.97 

58.84 

56.24 

60.13 

68.36 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:\...\gm system for wate{cad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAO v7.0 [07.00.049.00] 
09/19/05 10:08:4~i1t1ey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of.1 
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Label Elevation Contro Intake Discharge 
(ft) Status Pump Pump 

Grade Grade 
(ftl (ftl 

WELL1 164.00 Off 164.00 307.99 

WELL4 163.00 Off 163.00 307.99 

:scenario: April 2005 Calibration 
Steady State Analysis 

Pump Report 

Discharge Pump Calculated 
(gpml Head Water 

(ftl Power 
(Hpl 

0.00 0.00 0.00 

0.00 0.00 0.00 

Title: Grand Mound Water System-Spring 2005 . Project Engineer: Jeff Langhelm 
c:\..Jgm system for watercad 01-25-05 draflwcxl Thurston County Water & Waste Management WaterCAD v7.0 [07.00.049.00) 
09119105 1 O:06:~ntley Systems, InC. Haestad Methods Solution Center Watertown. CT 06795 USA +1-203-755-1666 page· 1 .of 1 
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Label. Zone Base Minimum Initial 
Elevatior Elevatior HGL 

(ft) (fI) (fI) 

RES-1 Zone 270.50 294.30 308.00 

~cenano: April ~uu:> (.;allDratlon 
Steady State Analysis 

Tank Report 

Maximun Inactive Tank Inflow Current Calculated 
Elevation Volume Diamete (gpm) Status ydraulic Grad 

(fI) (gal) (fI) (fI) 

315.50 18,000.00 42.00 ·20.44 Drain;n 308.00 

~alculated 
Percent 

Full 
(%) 

82.2 

ntle: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:\. .. \gm system for watercad 01-25-05 draft.wcd Thurston County: Water & Waste Management WaterCAD v7.0 [07.00.049.00J 
09/19/05 10:05:~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Label Elevation Zone Type 
(ft) 

RED-1 164.00 Zone Demand 

T-1 173.00 Zone Demand 

T-2 169.00 Zone Demand 

T-3 174.00 Zone Demand 

T-5 172.00 Zone Demand 

T-4 175.00 Zone Demand 

T-6 175.00 Zone Demand 

T-7 172.00 Zone Demand 

RED-2 173.00 Zone Demand 

RED-~ 178.00 Zone Demand 

EL-1 177.00 Zone Demand 

T-8 182.00 Zone Demand 

T-9 183.00 Zone Demand 

T-10 178.00 Zone Demand 

T-11 178.00 Zone Demand 

T-12 177.00 Zone Demand 

T-13 172.00 Zone Demand 

T-14 174.00 Zone Demand 

T-15 174.00 Zone Demand 

T-16 172.00 Zone Demand 

T-17 178.00 Zone Demand 

T-18 169.00 Zone Demand 

J-1 150.00 Zone Demand 

Scenario: 2025 MOD with Fire Flow 
Extended Period Analysis: 2.00 hr I 2.00 

Junction Report 

Base Flow Pattern Demand Calculated 
(gpm) (Calculated) Hydraulic Grade 

(gprn) (ft) 

0.00 Fixed 0.00 294.36 

1.40 Fixed 1.40 273.19 

9.40 Fixed 9.40 273.19 

2.40 Fixed 2.40 272.74 

9.00 Fixed 9.00 271.78 

3.20 Fixed 3.20 272.48 

16.10 Fixed 16.10 272.48 

18.20 Fixed 18.20 272.48 

9.00 Fixed 9.00 274.61 

7.20 Fixed 7.20 273.61 

2.20 Fixed 2.20 274.21 

12.60 Fixed 12.60 275.50 

9.50 Fixed 9.50 276.28 

14.30 Fixed 14.30 274.66 

1.10 Fixed 1.10 273.85 

1.10 Fixed 1.10 272.34 

7.10 Fixed 7.10 270.46 

9.00 Fixed 9.00 266.12 

22.30 Fixed 22.30 266.12 

2,002.10 CompOSite 2,002.10 253.88 

33.60 Fixed 33.60 281.93 

16.20 Fixed 16.20 282.86 

0.00 Fixed 0.00 296.42 

Pressure 
(psi) 

56.40 

43.35 

45.08 

42.72 

43.17 

42.18 

42.17 

43.47 

43.96 

41.36 

42.06 

40.45 

40.36 

41.82 

41.47 

41.25 

42.60 

39.86 

39.86 

35.43 

44.97 

49.26 

63.35 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:\. .. \gm system for watercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 (07.00.049.00] 
09/28/05 07:49:3~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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) Label Zone Base Minimum Initial 
Elevation Elevation HGL 

(ft) (ft) (ft) 

RES-1 Zone 270.50 271.50 308.00 

Scenario: 2025 MOD with Fire Flow 
Extended Period Analysis: 2.00 hr I 2.00 

Tank Report 

Maximurr Inactive Tank Inflow Current Calculated 
Elevation Volume Diamete (gpm) Status Hydraulic Grade 

(ft) (gal) (ft) (ft) 

315.50 218,000.00 42.00 -1,405.72 Drainin 291.30 

Calculated 
Percent 

Full 
(%) 

62.8 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:\ ... \gm system for watercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 [07.00.049.001 
09/28/05 07:51:1~ntfey Systems,lnc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



, 

Label Elevation 
(tt) 

WELL1 164.00 On 

WELL. 163.00 On 

Scenario: 2025 MOD with Fire Flow 
Extended Period Analysis: 2.00 hr I 2.00 

Pump Report 

Control Intake Discharge Discharge 
Status Pump Pump, (gpm) 

Grade Grade 
(tt) (tt) 

161.16 298.41 409.38 

160.61 304.35 391.90 

Pump Calculated 
Head Water 
(tt) Power 

(Hp) 

137.24 14.18 

143.74 14.22 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:\ ... \gm system for watercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 {07.00.049.00] 
09/28/05 07:49:2~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



./ Label Elevation Zone Type 
(ft) 

RED-1 164.00 Zone Demand 

T-1 173.00 Zone Demand 

T-2 169.00 Zone Demand 

T-3 174.00 Zone Demand 

T-5 172.00 Zone Demand 

T-4 175.00 Zone Demand 

T-6 175.00 Zone Demand 

T-7 172.00 Zone Demand 

RED-2 173.00 Zone Demand 

RED-:' 178.00 Zone Demand 

EL-1 177.00 Zone Demand 

T-8 182.00 Zone Demand 

T-9 183.00 Zone Demand 

T-10 178.00 Zone Demand 

T-11 178.00 Zone Demand 

T-12 177.00 Zone Demand 

T-13 172.00 Zone Demand 

T-14 174.00 Zone Demand 

T-15 174.00 Zone Demand 

T-16 172.00 Zone Demand 

T-17 178.00 Zone Demand 

T-18 169.00 Zone Demand 

J-1 150.00 Zone Demand 

j 

Scenario: 2025 PHD 
Extended Period Analysis: 1.00 hr 11.00 

Junction Report 

Base Flow Pattern Demand Calculated 
(gpm) (Calculated) Hydraulic Grade 

(gpm) (ft) 

0.00 Fixed 0.00 326.30 

2.10 Fixed 2.10 312.55 

13.90 Fixed 13.90 312.55 

3.60 Fixed 3.60 312.27 

13.20 Fixed 13.20 311.95 

4.70 Fixed 4.70 311.95 

23.70 Fixed 23.70 311.84 

26.80 Fixed 26.80 311.69 

13.20 Fixed 13.20 313.44 

10.60 Fixed 10.60 311.43 

3.30 Fixed 3.30 311.35 

18.50 Fixed 18.50 311.18 

14.00 Fixed 14.00 311.11 

21.00 Fixed 21.00 311.25 

1.70 Fixed 1.70 311.31 

1.70 Fixed 1.70 311.44 

10.40 Fixed 10.40 311.74 

13.30 Fixed 1.3.30 311.68 

32.80 Fixed 32.80 311.68 

3.10 Fixed 3.10 311.68 

49.50 Fixed 49.50 310.60 

23.80 Fixed 23.80 318.70 

0.00 Fixed 0.00 327.66 , 

Pressure 
(psi) 

70.22 

60.38 

62.11 

59.82 

60.55 

59.25 

59.21 

60.44 

60.76 

57.73 

58.13 

55.89 

55.43 

57.65 

57.68 

58.17 

60.46 

59.57 

59.57 

60.43 

57.37 

64.77 

76.86 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff Langhelm 
c:L\gm system for watercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 {07.00.049.00] 
09/28/05 07:56:1~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Label Elevation 
(ft) 

WELL1 164.00 On 

WELL:; 163.00 On 

Scenario: 2025 PHD 
Extended Period Analysis: 1.00 hr 11.00 

Pump Report 

Control Intake Discharge Discharge 
Status Pump Pump (gpm) 

Grade Grade 
(ftl (ftl 

162.16 328.96 327.43 

161.45 332.90 313.86 

Pump Calculated 
Head Water 

(ftl Power 
(Hp) 

166.80 13.79 

171.46 13.59 

TiUe:Grand Mound Water System-Spring 2005 Project Engineer. . Jeff Langhelm 
c:\. .. \gm system for watercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 {07.00.049.00] 
09128105 07:56:2~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



Label Zone Base Minimum Initial 
Elevation Elevation HGL 

(tt) (tt) (tt) 

RES-1 Zone 270.50 271.50 308.00 

Scenario: 2025 PHD 
Extended Period Analysis: 1.00 hr 11.00 

Tank Report 

Maximurr Inactive Tank Inflow Current Calculated 
Elevation Volume piamete (gpm) Status Hydraulic Grade 

(tt) (gal) (tt) (tt) 

315.50 218,000.00 42.00 336.40 Filling 309.97 

Calculated 
Percent 

Full 
(%) 

91.5 

Title: Grand Mound Water System-Spring 2005 Project Engineer: Jeff langhelm 
c:\ ... \gm system for watercad 01-25-05 draft.wed Thurston County Water & Waste Management WaterCAD v7.0 [07.00.049.00J 
09/28/05 07:56:2~ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755~1666 Page 1 of 1 



RH2 ENGINEERING . INC 

wWI'I.rh2.com 

mailbox@rh2.com 

1.800.720.8052 

BELLINGHAM 

454 W Horton Ad 

Bellingham, WA 98226 

(lei) 360.676.0836 

(fax) 360.676.0837 

BOTHELL 

22722 291h Drive SE, Ste 210 

Bothell, WA 98021 

(lei) 425.951.5400 

(fax) 425.951.5401 

EAST WENATCHEE 

300 Simon SI SE. Sle 5 

Easl Wenatchee, WA 98802 

(tel) 509.886.2900 

(fax) 509.886.2313 

R ICHLAND 

114 Columbia Point Or, Ste C 

Richland, WA 99352 

(lei) 509.946.5181 

(fax) 509.946.4630 

SI LVERDALE 

2021 NW Myhre Rd, Sle 107 

Silverdale, WA 98383 

(lei) 360.698.6528 

(fax) 360.698.0510 

TACOMA 

One Pacific Building 

621 Pacific Ave, Sle 104 

Tacoma, WA 98402 

(lei) 253.272.3059 

(fax) 425.951.5401 

January 31, 2012 

Mr. Scott lindblom, P.E., L.G. 
Engineering Program Manager/Designer 
Thurston County Public Works 
2404A Heritage Court SW 
Olympia, WA 98502 

SeJ/t Via: Email alld US Mail 

Subject: Thurston County Public Works 

Grand Mound Hydraulic and Storage Analyses for Department of 
Corrections 

Dear Mr. lindblom: 

This letter summarizes the results of the hydraulic and storage analyses for the proposed 
Department of Corrections (DOC) development, located on the south side of Grand Mound 
Way SW, southwest of the existing Grand Mound water system. The Grand Mound water 
system is owned by Thurston County (County) and operated by the County Department of 
Water and Waste Management. Analyses were performed to identify the improvements 
necessary to provide the anticipated fire flow requirement and required pressure to the 
proposed DOC development, and to evaluate the additional storage requirements of the 
system with the DOC development. 

BACKGROUND 

RH2 Engineering, Inc., (RH2) was authorized by the County to identify the improvements 
necessary to provide the anticipated fire flow requirement and required pressure for the 
proposed DOC development. The proposed DOC development is anticipated to house 
employees and more than 1,000 beds. The following demand projections and fire flow 
requirements for the proposed DOC development were provided by the County. 

• The average day demand (ADD) is projected to be 102,400 galIons per day (gpd). 

• The maximum day demand (MDD) is projected to be 179,200 gpd. 

• The fire flow requirements are projected to be 3,000 galIons per minute (gpm) for 2 
hours. 

01/31/12 11:50 :\,\1 J:\DJI~\"lllU\ 111·05\ \Leller 10 S Lmdblom fl' DOC.doc 



EXISTING WATER DEMANDS 

Mr. Scott Lindblom 
January 31,2012 

Page 2 

The County has divided the Grand Mound water system customers into two different classes for billing 
purposes: single-family and commercial/industrial. T able 1 shows the historical average number of 
connections, annual demand and ADD per connection for both customer classes from 2005 through 2010. 
The commercial / industrial class includes the Great Wolf Lodge, which opened in March 2008. The 
demand data shown in T able 1 includes distribution system leakage (DSL) for each year. 

Table 1 
Average Annual Demand and Service Connections 

" I Customer Class I 
Year I Single-Family I Commerclalllndustrial I Total 

Average Number of Connections 
r 2005 82 40 - ,- 122 
t 2006 92 41 133 
~ 2007 113 44 157 , 2008 130 47 177 
! 2009 14: 49 191 

2010 172 52 223 

Average Annual Demand· Includes DSL (gallons) ..- 2005 6,704,320 9,551,680 16,256,000 
2006 9,334,497 14,921,903 24,256,400 
2007 10,816,990 16,454,010 27,271,000 
2008 19,267,409 48,901 ,100 68,168,509 
2009 18,220,985 56,696,115 74,917,100 
2010 19,452,363 49,249,737 68,702,100 

Average paily Demand per Connection (gal/day/capita) 
..- 2005 224 654 

2006 278 997 
2007 262 1,025 

~ 406 ~,851 

352 a,170 
2010 

~ ~ 10 Avo 

01/ 31/ 12 11:50 A.\I J:\D31:1 \ 'I1-IU\ 1 I I·H51\ I.mcr lOS Lmdbknn n' DOC.tloc 



Mr. Scott Lindblom 
January 31, 2012 

Page 3 

The Grand Mound water system's water supply and system demand data from 2005 tluough 2010 is 
summarized in Table 2. The water system's annual MDD and peak hour demand (PHD) is also shown in 
Table 2. TI,e water system's MDD was estimated using a MDD/ ADD ratio of 2.0, which is the ratio 
presented in the 2005 Gralld MOlllld Pllblit' lWater System Plall. The water system's PHD was estimated using 
Equation 5-1 of the Washington State Department of Health (DOH) IWater SystelJJ Desigll Mallllal, which is 
consistent with the method used to calculate PHD in the 2005 Gralld MOlllld Public IWater System Plall. 

Table 2 
Historical Water Supply and System Demand 

I 
ADD 

I 
MOD 

I 
PHD I Year (gpm) (gpm) (gpm) 

2005 31 62 - 165 
2006 46 92 232 
2007 52 104 250 
2008 130 259 555 
2009 143 285 584 

I 2010 131 261 533 

The demand of each customer class can be expressed in terms of equivalent residential units (ERUs) for 
demand forecasting purposes. One ERU is equivalent to the amount of water used by a single-family 
residence. The number of ERUs representing the demand of the commercial/industrial customer class is 
determined from the total commercial/ industrial demand and the unit demand per ERU from the single-
family residential demand data for a given year. Table 3 presents the computed number of ERUs for both 
customer classes from 2005 tluough 2010 for the Grand Mound water system. 

(f1/3 1/ 12 11 :50 A.\I J: \D~ I:t \ll [U \ III -051\ L.:IIL't" 10 S Lindblom rl'DOC.doc 



= 

Year 

I" 2005 
2006 
2007 
2008 
2009 
2010 

Table 3 
Equivalent Residential Units (ERUs) 

Average Annual 

Mr. Scott Lindblom 
January 31, 2012 

Page 4 

Number of Total Demand Demand per ERU 
Connections ERUs (gallons) (gal/day/ERU) 

Single-Fanily Residential (ERU Basis) 
82 82- 6,704,320 224 
92 92 9,334,497 278 
113 113 10,816,990 262 
130 130 19,267,409 406 
142 142 18,220,985 352 
172 172 19,452,363 311 

2008-2010 Average 356 

Conmerclal/lnduatrlal 
2005 40 117 9,551,880 224 
2006 41 147 14,921,903 278 
2007 44 172 16,454,010 262 
2008 47 330 48,901,100 406 

~ 2009 49 442 56,696,115 352 , 2010 52 434 49,249,737 311 

S~m-Wlde Totals 
2005 122 199- 16,256,ooo~ 224 -

2006 133 239 24,256,400 278 
2007 157 285 27,271,000 262 
2008 177 460 68,168,509 406 
2009 191 584 74,917,100 352 
2010 223 606 68,702,100 311 

FUTURE WATER DEMANDS 

ADD and MDD projections for the proposed DOC development were provided by the County. The PHD 
projections were estimated using Equation 5-1 of the DOH Water System DesigJl MaJllla!. Table 4 presents 
the existing system demand data from 2010 with the DOC demand projections. 

Table 4 
Water Demand Projections with DOC 

r I I 
ADD 

I 
MDD 

I 
PHD 

Descrietion illeml illeml illeml 
Existin1l2010 Demand I 131 I 261 I 533 I 

r- DOC Projections I 71 I 124 I 289 I 
f Existin1l201 0 Demand with DOC I 202 I 386 I 823 I 

nl / JI / I :!: ] ):; 0 AM J:\ D~I:I\1l·1U\ III .05 1 \unl'1' 10 S Lindblom R'DOC.dot 



Mr. Scott Lindblom 
January 31, 2012 

Page 5 

Table 5 presents the eXIstIng system-wide ERUs with the projected ERUs of the proposed DOC 
development. The ERU projections are based on the projected DOC water demands shown in Table 4 
and the average demand per ERU that was computed from the actual 2010 data shown in Table 3. 

Table 5 
ERU Projections with DOC 

• 

YaarlDascriptlon I ADD I Demand par ERU I 
m) dIERU) ERUs 

Existing 2010 Demand I 131 I 311 I 606 I 
DOC Projections I 71 I 311 I 330 I 

ExlstinS 2010 Demand with DOC I 202 I 311 I 935 I 
SOURCE CAPACITY EVALUATION 

Supply facilities must be capable of adequately and reliably supplying high-quality water to the system. In 
addition, supply facilities must provide a sufficient quantity of water at pressures that meet the requirements 
of Washington Administrative Code ~ AC) 246-290-230. The evaluation of the combined capacity of the 
sources is based on the criteria that they provide supply to the system at a rate that is equal to or greater 
than the MDD of the system since the facilities are providing supply to a pressure zone that has storage. 
The Grand Mound water system's water supply is provided by two groundwater wells, Well N o.1 and Well 
No.2. Each well has a pumping capacity of 550 gpm. The combined capability of these wells to meet both 
existing and projected DOC demands, based on existing continuous pumping capacities of the individual . 
wells, is presented in Table 6. The results of the analyses indicate that a single well has sufficient capacity to 
meet the existing and projected DOC maximum day demands. 

111 / 31/ 12 I 1:50 I\M 

Table 6 
Source Capacity Evaluation 

Daacriptlon 2010 

Required Source Capacity (gpm) 

2010 
with DOC 

Maximum Day Demand I 261 I 386 

Available Source Capacity (gpm) 
Well No.1 

I 1~ I 
550 

Well No. 2 550 
;rota! 1,100 

Surplus or Deficient Source Capacity(g[lm) 
iSurplus or Deficient Amount I 839 I 714 I 

J: \D~tI " n -I U\ 111 ·0; I \ Let /Lor to S Lmdblom n: DOCdoc 



STORAGE CAPACITY EVALUATION 

Mr. Scott Lindblom 
January 31, 2012 

Page 6 

The Grand Mound water system has a single SOO,OOO-gallon storage facility that provides gravity storage to 
the entire system. This section evaluates the water system's existing reservoir to determine if it has sufficient 
capacity to meet the system's existing and future DOC storage requirements. 

Analysis Criteria 

Water storage is typically made up of the following components: operational storage; equalizing storage; 
standby storage; fire £low storage; and dead storage. Each storage component serves a different purpose 
and will vary from system to system. A definition of each storage component and the criteria used to 
evaluate the capacity of the system's reservoir is provided below and in WAC 246-290-010. 

Operational Storage - The volume of the reservoir used to supply the water system under normal 
conditions when the source or sources of supply are not delivering water to the system (i.e., sources are in 
the off mode). Operational storage is the average amount of draw down in the tank during normal 
operating conditions, which represents a volume of storage that will most likely be unavailable for 
equalizing, fire £low or standby storage. The operational storage in the Grand Mound reservoir is the 
amount of storage between the fill or well pump starting set point level and the overflow elevation of the 
reservOlr. 

Equalizing Storage - The volume of the reservoir used to supply the water system under peak demand 
conditions when the system demand exceeds the total rate of supply of the sources. DOH requires that 
equalizing storage be stored above an elevation that \viII provide a minimum pressure of 30 psi at all service 
connections throughout the system during PHD conditions. Because the system's supply sources primarily 
operate on a "call on demand" basis to fill the storage tanks, the equalizing storage requirements are 
determined using the standard DOH formula that considers the difference between the system PHD and 
the combined capacity of the supply sources. 

Standby Storage - The volume of the reservoir used to supply the water system under emergency 
conditions when supply facilities are out of service due to equipment failures, power outages, loss of supply, 
transmission main breaks and any other situation that disrupts the supply source. DOH requires that 
standby storage be stored above an elevation that \viII provide a minimum pressure of 20 psi at all service 
connections throughout the system. The criteria for determining the standby storage requirements for the 
Grand Mound water system, which has multiple supply sources, is based on the standard DOH formula that 
requires that the amount of standby storage is sufficient to supply the system for a 48-hour period when the 
primary supply facility is out of service and the system is experiencing demands that are close to ADD. 
Additionally, DOH recommends that the minimum standby storage volume be no less than 200 gallons per 
ERU. 

Fire Flow Storage - The volume of the reservoir used to supply water to the system at the maximum rate 
and duration required to extinguish a fire at the building \vith the highest fire £low requirements. The 
magnitude of the fire £low storage is the product of the fire £low rate and duration of the system's maximum 
fire flow requirement established by the local fire authority. DOH requires that fire £low storage be stored 
above an elevation that \viII provide a minimum pressure of 20 psi at all points throughout the distribution 
system under MDD conditions. The fire £low storage requirements shown in the analyses that follow are 
based on a maximum fire flow requirement of 2,000 gpm for 2 hours for the existing system based on 
information provided by the County for Great Wolf Lodge. A maximum fire £low requirement of 3,000 
gpm for 2 hours was used for the analyses of the system \vith the proposed DOC development. 
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Dead Storage - The volume of tbe reservoir tbat cannot be used because it is stored at an elevation tbat 
does not provide system pressures tbat meet tbe minimum pressure requirements established by DOH 
,vitbout pumping. This unusable storage occupies tbe lower portion of most ground level reservoirs. Water 
tbat is stored below an elevation tbat cannot provide a minimum pressure of 20 psi is considered dead 
storage for tbe analyses tbat follow. 

Storage Analyses Results 

Existing Storage Analysis 

As shown in T able 7, tbe maximum combined storage capacity of tbe system's reservoir is 500,000 gallons. 
Due to tbe elevation of tbe tank in relation to tbe distribution system, tbe reservoir has no dead storage. As 
a result, tbe total amount of usable storage for operational, equalizing, standby and fire flow purposes is 
500,000 gallons. The fill or well pump starting set point level of tbe reservoir at night is set 5 feet lower 
tban during tbe day. For tbe purposes of tbe existing storage evaluation, tbe nighttime pump starting set 
point level of tbe reservoir is used to calculate tbe reservoir's operational storage. However, full utilization 
of tbe operational, equalizing and fire flow storage components using nigbttime pump starting set point 
levels results in an cmpry reservoir. It is recommended tbat tbe existing and future storage facilities be 
continuously operated at existing daytime set point levels to prevent emptying of tbe existing reservoir 
during a nighttime fire and to minimize tbe water system's storage requirement. 

Table 7 
Existing Storage Evaluation 

Daytime Set PoInt Lewl N!o_htIIma Set PoInt Lewl 
DellCription 2009 I 2010 2009 I 2010 

AvaliablelUsable Storage (gallons) 
,Maximum Storage Capacity 500,000 500,000 500,000 500,000 
'Dead (Non-usable Storage) 0 0 0 0 
Total Awllable Storage 500,000 500,000 500,000 500,000 

Regulred $tqrage (gallons) 
p parational Storage 135,417 135,417 187,500 187,500 
f!:quallzing Storage 0 0 0 0 
!Slandby Storage 116,769 121,141 116,769 121,141 
lFira Row Storage 240,000 240,000 240,000 240,000 
[rotals 492,186 496,558 544,269 548,641 . 

Surplus (or Deficient) Storage (gallons) 
~urplus (or Deficient) Amount I 7,814 I 3,442 I (44,269) I (48,641) I 

The results of tbe existing storage evaluation, as shown in Table 7, indicate tbat tbe existing system has 
approximately 3,400 gallons of surplus storage based on tbe 2010 daytime set point levels, but does not have 
sufficient storage based on tbe nighttime set point levels. The results of tbe 2009 storage evaluation are 
shown for comparison purposes. 
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The storage evaluation performed in the 2005 Gralld MOlllld Pllblic 11701e,. SystelJJ Plall does not predict a 
storage deficiency in the existing or year 2025 projections. However, by the end of 2010, the number of 
connections within the water system and water system demands had greatly exceeded the 2025 projections. 
The elevated levels of grOWtll have resulted in an existing storage deficiency for the water system. 

Future Storage Analysis 

The system's future storage requirements were computed with the proposed DOC development connected 
to the existing system. The future analyses are based on a continuous fill or pump starting set point level of 
the reservoir assumed to be equivalent to the existing daytime set point level. As shown in Table 8, the 
Grand Mound water system will have an approximately 1 82,000-gallon storage deficiency with the proposed 
DOC development. However, additional storage is required to include tlle operational storage component 
in a new reservoir. Therefore, an additional 254,000 gallons of storage, with the same base and overflow 
elevation of the existing 500,000 gallon reservoir, is required to resolve the projected storage deficiency with 
the proposed DOC development, as shown in Table 9. Prior to the construction of additional storage, the 
County should also consider the storage requirements necessary to acconunodate growth projected in other 
areas of the system. 

Table 8 
Future DOC Storage Evaluation without Additional Storage 

IDeacrlption I Req:~d ~rag· 1 
AvallablelUsable Storage (MG) 

~axlmum Storage Capacity 500,000 
Dead (NolHIsable Storage) 0 
[Total Awilable Storage 500,000 

Required Storage (MG) 
'Operational Storage 135,417 
,Equalizing Storage 0 
!Standby Storage 187,046 
IRra Row Storage 360,000 
[Totals 682,462 

SUl]llus (or Deficient) Storage (MG) 
'Surplus (or DefiCient) Amount I (182,462) I 
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Table 9 
Future DOC Storage Evaluation with Additional Storage 

Deecrlptlon 
I Required Storage I 

wIth DOC 

Avallable/Usable Storage (MG) 
Maximum Storage Capacity 754,000 
Dead (NolHJsable Storage) 0 
iTotal Awilable Storage 754,000 

Required Storage (MG) 
Operational Storage 204,208 
Equalizing Storage 0 
Standby Storage 187,046 
Fire Flow Storage 360,000 
iTotals 751,254 

Surplus (or Deficient) Storage (MG) 
Surplus (or DefiCient) Amount I 2,746 I 
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Storage Capacity Analyses 

This section evaluates the capacity of the existing and future storage facilities to determine the maximum 
number of ERUs that can be served. The storage capacity analysis is based on the storage capacity for 
equalizing and standby storage and the computed storage requirement per ERU. Operational, dead and fire 
flow storage capacity were excluded from the storage analysis because these components are not direcdy 
determined by water demand or ERUs. For the analyses, a reserve amount equivalent to the operational, 
dead and fire flow storage requirements was deducted from the total available storage capacity to determine 
the storage capacity avaibble for equalizing and standby storage. This storage capacity available for 
equalizing and standby storage was divided by the number of ERUs presented in Table 5 to determine the 
storage requirement per ERU. 
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A summary of the results of the existing storage capacity analysis is shown in Table 10 based on the 
daytime setpoint levels in the reservoir. The results of the 2009 storage evaluation are shown for 
comparison purposes. The results of the analysis indicate that the existing 500,000 gallon reservoir can 
support up to a maximum of approximately 623 ERUs. The existing storage facility has a surplus of 
approximately 17 ERUs. 

Table 10 
Existing Storage Capacity Analysis 

Dascrll!!lon I 2009 I 2010 I 
Storage Capacity 

Maximum Equalizing & Slandby Storage Capacity (gal) 124,583 124,583 
Equa/izinll & Slandby Stora!18 Reauirement per ERU (lIal) 200 200 
Maximum Storage Capacity (ERUs) 623 623 

Unused Available System Capacity 

Maximum System CapacIty (ERUs) 623 623 
:ERUs 584 606 
Surplus (or Deficient) Capacity (ERUs) 39 17 

Future Storage Capacity Analysis 

A summary of the results of the future storage capacity analysis is shown in Table 11. The results of the 
analysis indicate that the future system, with the construction of an additional 254,000 gallons of storage, 
will have the capacity to support up to a maximum of approximately 949 ERUs. Therefore, the future water 
system would have a surplus of approximately 14 ERUs with the construction of the additional storage. 

Table 11 
Future Storage Capacity Analysis 

-
2010 with DOC I Descrle!lon I 

Storage Capacity -
Maximum Equalizinll & Slandby Storalfe Cayacity (!lSI) 189,792 
Equa/izing & Slandby Storage Requirement per ERU (gal) 200 
Maximum Storaae Capacity (ERUs) 949 

Unused Available System Capacity 

Maximum System Capacity (ERUs) - 949 
ERUs 935 
Surplus (or Deficient) Capacity (ERUs) 14 
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This section evaluates the water system's distribution and transmission system to identify improvements 
necessary to provide the anticipated fire £low requirement and required pressure to the proposed DOC 
development. 

Analysis Criteria 

Distribution and transmission mains must be capable of adequately and reliably conveying water throughout 
the system at acceptable £low rates and pressures. The criteria used to evaluate the water system's 
distribution and transmission system is the state mandated requirements for Group A water systems 
contained in WAC 246-290-230, Distribution Systems. The pressure analysis criteria states that the 
distribution system " ... shall be designed ,vith the capacity to deliver the design peak hour demand quantity 
of water at 30 psi under peak hour demand £low conditions measured at all existing and proposed service 
water meters." It also states that if fire £low is to be provided, " ... the distribution system shall also provide 
MDD plus the required fire £low at a pressure of at least 20 psi at all points throughout the distribution 
system." 

Hydraulic analyses of the existing system were performed under existing PHD conditions to evaluate its 
current pressure capabilities. The existing system was also analyzed under existing MDD conditions to 
evaluate the current fire £low capabilities. Additional hydraulic analyses were then performed ,vith the same 
hydraulic model under MDD conditions ,vid, the proposed DOC development to identify improvements 
necessary to meet the demand projections and fire £Jow requirements of the development. The follO\ving is 
a description of the hydraulic model, the operational conditions and facility settings used in the analyses. 

Hydraulic Model 

Description and Calibration 

A computer-based hydraulic model of the eXlstmg water system was updated using Version 8.1 of the 
InfoWater® program, developed by MWH Soft, Inc. The hydraulic model was calibrated ,vithin generally 
accepted industry standards for hydraulic model accuracy by RH2 in August 2011. 

Hydraulic Analysis Operational Conditions 

The hydraulic model of the existing system contains 2010 demand data. Meter billing records for existing 
customers or estimates of large water user's average or peak water consumption were not available for use in 
distributing demands in the hydraulic model. Therefore, 2010 demands were unifonnly · distributed 
throughout all of the junction nodes of the model based on land use classification. The hydraulic model of 
the future system contains the 2010 demands and the projected demands of the DOC development. A 
SUfilffiary of the hydraulic model's operational conditions used in these analyses is shown in Table 12. 

Table 12 
Hydraulic Analyses Operational Conditions 

Dos:rll!!!on I PHD P ........ Anale" I FI ... Flow Anale" I 
Demand 2010 PHD 2010 PHD + DOC PHD 2010MDO 2010 MDD + DOC MOt 

Resen<>lr HydlBuilc Grade u ... (HGL) (ft) 300.5 305.5 277.5 282.6 
Wen No.1 ON ON ON ON 
wen No. 2 ON ON ON ON 
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Several hydraulic analyses were performed to determine the improvements necessary to meet the pressure 
and flow requirements identified in the Background section of this report and contained in WAC 246-290-
230. Two improvement alternatives were identified to meet the needs of the proposed DOC development 
and are as follows. 

• Alternative 1 includes the construction of approximately 2,000 linear feet (LF) of 12-inch PVC C900 
DR-18 water main between the existing Grand Mound wastewater treatment plant and the proposed 
DOC development, shown as Segment A in the attached figure. Alternative 1 also includes 
approximately 3,025 LF of 12-inch PVC C900 DR-18 water main in 20yd Avenue SW between 
approximately Grand Mound Way and the existing 12-inch dead end main in 203,d Avenue SW, 
shown as Segment B in the attached figure. 

• Alternative 2 also includes Segment A, as well as approximately 4,225 LF of 12-inch PVC C900 DR-
18 water main in Grand Mound Way, between approximately 203,d Avenue SW and Old Highway 
99, shown as Segment C in the attached figure. 

A summary of the results of the analyses for the existing and future systems, including the analyses for both 
alternatives, is shown in Table 13 for representative nodes in the system. 

Table 13 
Hydraulic Analyses Results 

The results of the pressure analyses indicate that there is adequate pressure throughout the distribution 
system with the proposed DOC development with either the proposed Alternative 1 or Alternative 2 
improvements. The results of the fire flow analyses indicate that both the proposed Alternative 1 and 
Alternative 2 improvements will provide adequate fire flow to the proposed DOC development. However, 
Alternative 2 also significantly improves the fire flow availability in the existing Old Highway 99 12-inch 
dead end water main. This water main is flushed regularly for water quality purposes. The installation of 
Alternative 2 will reduce the length of this dead end by looping the water main and will improve these 
existing water quality concerns. Looping the water main also provides additional service redundancy for the 
system's largest water user, Great Wolf Lodge, in the event that the existing dead end 12-inch water main in 
Old Highway 99 is out of service for emergency or maintenance purposes. Although both Alternatives 1 
and 2 will meet the requirements of the DOC development, Alternative 2 will provide greater benefit to the 
overall water system. 
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CONCLUSION 

The proposed improvements necessary to meet DOH nurumum pressure requirements during PHD 
conditions and the planning-level fire flow requirement during MDD conditions are shown in the attached 
figure and are listed below. 

• Storage Improvements 

o An additional 254,000 gallons of useable storage, with the same base and overflow elevation 
of the existing 500,000 gallon reservoir, is required to resolve the projected storage 
deficiency with the proposed DOC development. Future demand projections should be 
evaluated prior to the construction of additional storage to adequately size a future storage 
facility to accommodate other projected growth throughout the system. 

• Distribution and Transmission System Improvements 

o Alternative 1 

• 

• 

Approximately 2,000 LF of 12-inch PVC C900 DR-18 water main between the 
existing Grand Mound wastewater treatment plant and the proposed DOC 
development (Segment A). 

Approximately 3,025 LF of 12-inch PVC C900 DR-18 water main in 203,d Avenue 
SW between approximately Grand Mound Way and the existing 12-inch dead end 
main in 203,d Avenue SW (Segment B). 

o Alternative 2 

• 

• 

Approximately 2,000 LF of 12-inch PVC C900 DR-18 water main between the 
existing Grand Mound wastewater treatment plant and the proposed DOC 
development (Segment A). 

Approximately 4,225 LF of 12-inch PVC C900 DR-18 water main in Grand Mound 
Way, between approximately 203,d Avenue SW and Old Highway 99 (Segment C). 

Although both alternatives provide adequate fire flow to the proposed DOC development, it is 
recommended that the Alternative 2 improvements be installed to improve fire flows and water quality 
concerns in the 12-inch dead end water main in Old Highway 99 at the southern end of the water system, 
and to provide redundant supply to the existing system's largest water user. 
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If you have any questions regarding the analyses, please feel free to call Michele at (425) 951-5394 or Tony 
at (425) 951 -5312. Thank you for the opportunity to assist you with this project. 

Sincerely, 

RH2 ENGINEERING, INC. 

Michele R. Campbell, P.E. 
Project Manager 

Tony V. Pardi, P.E. 
Vice President 

TVP/MRC/RMW/ jq/ mas 

Attachments: Figure - Proposed Improvements for DOC Development 
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Coliform Monitoring Plan 
 

Update Date: December 15, 2011 
 
 

 
General Information 

 
Grand Mound Water System 
Public Water System ID # 071580 
Location - Thurston County 

 
The County's coliform monitoring plan sample locations are shown on the map included in this 
plan.  The water system consists of two ground water sources: 

 
DOH Source Number  Source Name  Well Depth  Capacity 

 
SOl 
S02 

Well #I 
Well#2 

62ft 
60ft 

462 GPM 
529 GPM 

 
GPM= Gallons per minute 

 
All source water is treated at the Grand Mound Water Facility, at 20248 Grand Mound Way, 
prior to being consumed by any customers.  Treatment consists of the addition of chlorine, as 
chlorine gas. 

 
Treatment Location              Source Name             Treatment 

 
20248 Grand Mound Way 
 
20248 Grand Mound Way 

SOl 
 
S02 

Chlorine Gas 
/Sodium Hydroxide 25% solution ph adjustment 
Chlorine Gas 
/Sodium Hydroxide 25% solution ph adjustment

 
Chlorine Gas= One 150 lbs cylinder on site 

The distribution system includes one 500,000-gallon reservoir.  
 

Reservoir  Location  Capacity 
 

Ivan Street Reservoir  5919 Ivan Street  .5MG 
 

Total Capacity 
MG = Million Gallon 

.5MG 

 
Sampling Information 

 
The County must collect two (2) routine total Coliform samples per month.  The County shall 
take these routine samples to determine the presence or absence of Coliform bacteria. 

 
To represent the water consumed by all of the customers, it is important to collect samples from 
rotating sites in the main pressure zones. Site selection is also very important because each 
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important because each sample must be collected without contamination from the sample 
collection.  Currently the County utilizes dedicated sampling locations. In conjunction to 
sampling the system water, Thurston County also samples the raw water from each well. 
Well # 1 is done one month, then the following month Well # 2 is sampled. Then each 
well is sampled on a rotating basis throughout the year. 

 
Field Equipment 

 
Staff utilizes a Hach Model Chlorine and pH pocket  color imete r  I I  for collecting 
chlorine residual levels for each Coliform sample.     The Thurston County Health 
Laboratory conducts the Coliform analysis.   The laboratory contacts the County for 
changes in normal hours of operation to ensure the County is able to alter the sampling 
schedule during holidays.  A twenty-four  hour  contact  number  of  the  laboratory  is  
kept  in  the  Utility  Operations Manager office in the event of an emergency. 

 
In the event of a positive routine Coliform sample the laboratory must contact the County 
with 24 hours of confirmation of the positive sample.  The County must repeat the sample 
at  the  location  of  the  previous  positive  and  a  sample  within  5-service  connection 
upgradient and within 5-service connections downgradient  for a total of three samples. 
These samples must be analyzed for total and fecal Coliform and be collected with 24 
hours of the' notice from the laboratory.  Each sample location is listed in one of the two 
routes included in this plan.  Repeat routes are included that correspond to each routine 
route.  Each repeat sample list contains the repeat address and both the upgradient and 
downgradient locations.  If the County does not collect the confirmation samples or if the 
repeat sample is also positive, the County must follow their Public Notification Plan. 

 
Coliform Monitoring Plan Maintenance 

 
A copy of the current Coliform Monitoring Plan is kept at Thurston County P u b l i c  
W o r k s ,  Utility Operations Managers office.  Changes to the plan as sampling locations 
are modified, added or removed will be submitted to DOH for approval. 
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Coliform Monitoring Plan for Grand Mound Water System 
 
A. System Information 

Water System Name 
Grand Mound Water System 

County 
Thurston 

System I.D. Number 
07158-0 

System Narrative Sources:  Well 1=462 gpm and Well 2= 529 gpm. 
Treatment:  Chlorination and pH control both located 
at the Wastewater Treatment Plant. 
Distribution System: Single pressure zone.  Water is 
pumped to the system and to the reservoir 
(500Kgal). ERU=282 gpd 
Residential ERU2012 =185;Commercial2012 = 491  

Number of Routine Samples Required
Monthly by Regulation: 

Number of Sampling Sites Needed to Represent the 
Distribution System: 3

 
 

B. Routine and Repeat Sample Locations 

Location/Address for 
 Routine Sample Sites 

Location/Address for 
 Repeat Sample Sites 

X1. 192rd & Guava Street SW For 192rd & Guava Street SW 

1-1.  5843 193rd Ave UW               US 

1-2.  6011 193rd Ave DW               DS 

1-3.  5845 192nd Ave UW               US 

 

 

X2. 20500 Old Hwy 99 SW 
For  20500 Old Hwy 99 SW 

2-1.  6130 203rd Ave SW               US 

2-2.  20327 Old Hwy 99 SW          NS 

2-3.  21001 Old Hwy 99 SW          DS 

 

 

X3.  19603 Vision Dr. SW 
For   19603 Vision Dr. SW 

3-1. 19610 Vision Dr. SW               DS 

3-2. 6222 Edinger Morris Rd SW   DS 

3-3. 6302 196th Ave SW                 US 

 

 

 * US= upstream sample site, DS = downstream sample site 
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. Routine and Repeat Sample Locations – con’t 

Location/Address for 
 Routine Sample Sites 

Location/Address for 
 Repeat Sample Sites 

X4. 6413 Tamarack Ave SW 
For  6413 Tamarack Ave SW          
4-1.  6317 199th Ave SW                  DS 

4-2.  18817 Tamarack Ave SW        US 

4-3.  6217 119th Way SW                 DS 

 

 

X5. 201St & Old Hwy 99 SW 
For  201St & Old Hwy 99 SW 

5-2.  19747 Old Hwy 99 SW            US 

5-3.  20040 Ashbrook St SW           DS 

5-4.  19949 Old Hwy 99 SW            US 

 

 

  * US= upstream sample site, DS = downstream sample site  
 Raw water prior to treatment, from the source that is in use  
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C. Routine Sample Rotation Schedule 

Month Location Month Location 

January 1, 2, 3 July 1, 2, 3 

February 4, 5 August 4, 5 

March 1, 2, 3 September 1, 2, 3 

April 4, 5 October 4, 5 

May 1, 2, 3 November 1, 2, 3 

June 4, 5 December 4, 5 

D. Month Following Unsatisfactory Samples 

 

 

 

 

 

E.  Preparation Information 

System Name 
 
Grand Mound Water System 

Date Plan completed Dates Modified 

Name of Plan Preparer                     Position:  Daytime Phone # 

State Reviewer Date of Last Review 

 





 
 

Grand  Mound Water System 
 

PWS System #071580 

Sample  Period 1 
 

DATE  TIME  ADDRESS (Sample ID)  ZONE  pH  TEMP  CL2   Residual 
 

-   
I- 
-   
I- 

-   
I- 

 

I-   -- 
I-   -- 
I-   -- 

 

Sample Port# 1 -193rd & Guava 
 
Well# 1 (Raw Source)  Special - Respond to schedule below 
 

Well# 2 (Raw Source)  Special - Respond to schedule below 

 
 

Sample schedule  for Wells 
 
 
 

(Well# 1 Sample Periods- January, March, May, July, September,  November) 

(Well #2 Sample Periods- February, April, June, August, October, December) 

WAC Notes 
Chapter 246-290-300: Minimum Coliform samples 2 per month. Presence of Coliform require repeat 
sample set within 24 hours of notification (a) site of previous presence, (b) within 5 services Upgradient 
and (c) 5 services Downgradient of site with presence.  Repeat sites located by printing repeat form for 
address of positive sample! 
Additional information is also available in the Coliform Monitoring Plan 

 
 
 

TITLE: Superintendent  Printing Date is I I10812003 
 
 

PREPARED  By  
0 

Temperature  in  C 

WDM III, CCS #  SIGNATURE 
 
Bacteria counts is CFU/}.()0 mi.  (NTU) Nephelometric Turbidity Units 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Grand Mound Water System 
 

PWS System #071580 

Sample Period 2 
 

DATE 
 
TIME 

 
ADDRESS (Sample ID) 

 
ZONE  pH 

 
TEMP  CL2   Residual 

 

_j _ 
 

_  _ Sample Port # 2- 201st & Old Hwy 99    
 
 
 

WAC Notes 
Chapter 246-290-300: Minimum Coliform samples 2 per month. Presence of Coliform require repeat 
sample set within 24 hours of notification (a) site of previous presence, (b) within 5 services Upgradient 
and (c) 5 services Downgradient of site with presence.  Repeat sites located by printing repeat form for 
address of positive sample! 
Additional information is also available in the Coliform Monitoring Plan 

 
 
 

TITLE:Superintendent  Printing Date is I 1/0812003 
 
 

PREPARED  By  
0 

Temperature in  C 

WDM Ill, CCS #  SIGNATURE 
 
Bacteria counts is CFU/100 ml.  (NTU) Nephelometric Turbidity Units 
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Background 
Many water systems add chlorine or other disinfectants for treatment to destroy or inactivate 
microbial organisms.  However, these disinfectants form disinfection byproducts (DBPs) when they 
react with naturally occurring organic substances in the water.  Some disinfectants and DBPs cause 
cancer and reproductive effects in laboratory animals and may have bladder cancer and reproductive 
effects in humans.  While there is no conclusive evidence that disinfectants or DBPs are associated 
with cancer or other health effects, the federal Environmental Protection Agency (EPA) issued the 
Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR) in 1998. 
 
The purpose of Stage 1 DBPR is to improve public health protection by reducing exposure to 
disinfection byproducts (DBPs).  The Washington State Department of Health incorporated the  
Stage 1 DBPR requirements into the drinking water regulations on April 27, 2003. 
 
The Stage 1 DBPR establishes seven new standards and a treatment technique to further reduce DBP 
exposure.  This rule applies to:  

1) All community water systems and nontransient noncommunity (NTNC) water systems 
that continuously use chlorine, ozone, chloramines, or chlorine dioxide during any part of 
the treatment process. 

2) Transient noncommunity (TNC) water systems that use chlorine dioxide. 
The rule applies whether the chemical is used as a disinfectant or an oxidant. 
 
Regulated Disinfectants 
The Maximum Residual Disinfectant Levels (MRDL) for chlorine and chloramines is 4.0 mg/L as 
Cl2.  The MRDL for chlorine dioxide is 0.8 mg/L.  Compliance with the MRDL for chlorine is based 
upon the running annual average (RAA) of residual measurements taken at the same time and place 
as routine or repeat coliform samples for 12 consecutive months.  The RAA is calculated by finding 
the average of all included residual measurements for each month, adding 12 consecutive monthly 
averages together, and dividing the sum by 12.  The RAA must be calculated at the end of each 
calendar quarter. 
 
Regulated Disinfection Byproducts 
The Stage 1DBPR regulates four DBPs.  Since DBPs can continue to form as long as the organic 
substances and disinfectant are present, the highest concentrations are usually found at the farthest 
points of the system.  The Maximum Contaminant Levels (MCL) and sampling requirements for 
DBPs are as follows: 
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Contaminant MCL (mg/L) Compliance 

Total Trihalomethanes (TTHM) 0.080 RAA of Quarterly Averages 
Five Haloacetic Acids (HAA5) 0.060 RAA of Quarterly Averages 
Bromate 0.010 RAA of Monthly Averages 
Chlorite 1.0 Daily 
 
All community and NTNC systems using disinfectants must monitor for TTHMs and HAA5.  Only 
systems using ozonation are required to monitor bromate.  Systems that use chlorine dioxide must 
conduct daily chlorite monitoring.  Bromate and chlorite must be monitored at the entry point to the 
distribution system.  TTHM and HAA5 monitoring must be done according to the following table: 
 

System Type TTHM/HAA5 
Samples Location 

Surface Water ≥ 10,000 persons 4/treatment plant/quarter 25% at maximum residence time 
Others at average residence time 

Surface Water 500 - 9,999 persons 
Groundwater ≥ 10,000 persons 

1/treatment plant/quarter At maximum residence time 

Surface Water < 500 persons 

Groundwater < 10,000 persons 

1/treatment plant/year in 
month of warmest water 
temperature 

At maximum residence time 

 
All systems, except for surface water systems serving less than 500 persons, may qualify for a 
reduced monitoring schedule for TTHM & HAA5 if sample results meet certain criteria. 
 
Disinfection Byproduct Precursors 
Systems providing conventional (sedimentation with filtration) surface water treatment must collect 
one raw water Total Organic Carbon (TOC) sample and one treated water TOC sample each month 
for each treatment plant.  These systems must meet specified TOC percent removal levels or meet 
alternative compliance criteria each month to meet treatment technique requirements. 
 
Monitoring Plans 
Every affected system must develop a system-specific monitoring plan to be available for inspection 
by DOH and the public by January 31, 2004.  Surface water systems serving more than 3,300 persons 
must submit their plans to DOH.  All other systems should keep the plan in their system records until 
DOH specifically requests it.  If a system wishes to demonstrate that multiple wells (other than a 
designated well field) are drawing from the same aquifer, thereby reducing their required monitoring, 
they must submit their monitoring plan with the required report. 
 
For more information 
“Chlorination of Drinking Water,” DOH pub. # 331-253 
“Disinfection Byproducts,” DOH pub. #331-251 
“Alternate Disinfectants,” DOH pub. #331-252 
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Background 
Many water systems add chlorine or other disinfectants for treatment to destroy or inactivate 
microbial organisms.  However, these disinfectants form disinfection byproducts (DBPs) when they 
react with naturally occurring organic substances in the water.  Some disinfectants and DBPs cause 
cancer and reproductive effects in laboratory animals and may have bladder cancer and reproductive 
effects in humans.  While there is no conclusive evidence that disinfectants or DBPs are associated 
with cancer or other health effects, the federal Environmental Protection Agency (EPA) issued the 
Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR) in 1998. 
 
The purpose of Stage 1 DBPR is to improve public health protection by reducing exposure to 
disinfection byproducts (DBPs).  The Washington State Department of Health incorporated the  
Stage 1 DBPR requirements into the drinking water regulations on April 27, 2003. 
 
The Stage 1 DBPR establishes seven new standards and a treatment technique to further reduce DBP 
exposure.  This rule applies to:  

1) All community water systems and nontransient noncommunity (NTNC) water systems 
that continuously use chlorine, ozone, chloramines, or chlorine dioxide during any part of 
the treatment process. 

2) Transient noncommunity (TNC) water systems that use chlorine dioxide. 
The rule applies whether the chemical is used as a disinfectant or an oxidant. 
 
Regulated Disinfectants 
The Maximum Residual Disinfectant Levels (MRDL) for chlorine and chloramines is 4.0 mg/L as 
Cl2.  The MRDL for chlorine dioxide is 0.8 mg/L.  Compliance with the MRDL for chlorine is based 
upon the running annual average (RAA) of residual measurements taken at the same time and place 
as routine or repeat coliform samples for 12 consecutive months.  The RAA is calculated by finding 
the average of all included residual measurements for each month, adding 12 consecutive monthly 
averages together, and dividing the sum by 12.  The RAA must be calculated at the end of each 
calendar quarter. 
 
Regulated Disinfection Byproducts 
The Stage 1DBPR regulates four DBPs.  Since DBPs can continue to form as long as the organic 
substances and disinfectant are present, the highest concentrations are usually found at the farthest 
points of the system.  The Maximum Contaminant Levels (MCL) and sampling requirements for 
DBPs are as follows: 
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Contaminant MCL (mg/L) Compliance 

Total Trihalomethanes (TTHM) 0.080 RAA of Quarterly Averages 
Five Haloacetic Acids (HAA5) 0.060 RAA of Quarterly Averages 
Bromate 0.010 RAA of Monthly Averages 
Chlorite 1.0 Daily 
 
All community and NTNC systems using disinfectants must monitor for TTHMs and HAA5.  Only 
systems using ozonation are required to monitor bromate.  Systems that use chlorine dioxide must 
conduct daily chlorite monitoring.  Bromate and chlorite must be monitored at the entry point to the 
distribution system.  TTHM and HAA5 monitoring must be done according to the following table: 
 

System Type TTHM/HAA5 
Samples Location 

Surface Water ≥ 10,000 persons 4/treatment plant/quarter 25% at maximum residence time 
Others at average residence time 

Surface Water 500 - 9,999 persons 
Groundwater ≥ 10,000 persons 

1/treatment plant/quarter At maximum residence time 

Surface Water < 500 persons 

Groundwater < 10,000 persons 

1/treatment plant/year in 
month of warmest water 
temperature 

At maximum residence time 

 
All systems, except for surface water systems serving less than 500 persons, may qualify for a 
reduced monitoring schedule for TTHM & HAA5 if sample results meet certain criteria. 
 
Disinfection Byproduct Precursors 
Systems providing conventional (sedimentation with filtration) surface water treatment must collect 
one raw water Total Organic Carbon (TOC) sample and one treated water TOC sample each month 
for each treatment plant.  These systems must meet specified TOC percent removal levels or meet 
alternative compliance criteria each month to meet treatment technique requirements. 
 
Monitoring Plans 
Every affected system must develop a system-specific monitoring plan to be available for inspection 
by DOH and the public by January 31, 2004.  Surface water systems serving more than 3,300 persons 
must submit their plans to DOH.  All other systems should keep the plan in their system records until 
DOH specifically requests it.  If a system wishes to demonstrate that multiple wells (other than a 
designated well field) are drawing from the same aquifer, thereby reducing their required monitoring, 
they must submit their monitoring plan with the required report. 
 
For more information 
“Chlorination of Drinking Water,” DOH pub. # 331-253 
“Disinfection Byproducts,” DOH pub. #331-251 
“Alternate Disinfectants,” DOH pub. #331-252 
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A drinking water sample is unsatisfactory whenever coliform bacteria are present.  If your water 
system receives unsatisfactory sample results, you must collect a set of repeat samples within  
24 hours. 
 
The purpose of repeat samples is to confirm the presence of coliform bacteria in the system and 
determine possible causes of contamination.  Do not shock-chlorinate the system before 
collecting repeat samples without prior approval from the Department of Health Office of 
Drinking Water (ODW). 
 
Thoroughly inspect the water system 
Try to identify potential sources of contamination, such as “openings” in the system and/or 
treatment equipment failure.  Make needed repairs to your system.  For help see Troubleshooting 
Checklist for Coliform Contamination (DOH Pub. #331-180).*  If obvious sources of 
contamination are found, contact your ODW regional office at the number listed on back of this 
Fact Sheet. 
 
Review your sampling procedure 
Review your sampling procedure to make sure samples are taken correctly.  For help see 
Coliform Sampling Procedure (DOH Pub. #331-225).* 
 
Collect repeat samples 
The number of required repeat samples is based on the number of routine samples your system 
collects monthly. 
 
If your system collects ONE routine sample per month, a total of FOUR REPEAT samples 
are required from the following locations: 

1. The same tap as the original unsatisfactory routine sample. 

2. An active service within five active connections upstream from where the original 
unsatisfactory sample was taken. 

3. An active service within five active connections downstream from where the original 
unsatisfactory sample was taken. 
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4. Another location – such as the source or right after the storage tank – that will provide 
useful information for determining a source of contamination.  If you do not have a 
tap at the source or storage tank, choose another active service. 

 
If a system collects TWO OR MORE routine samples per month, a total of THREE 
REPEAT samples are required from the following locations: 

1. The same tap as the original unsatisfactory routine sample. 

2. An active service within five active connections upstream from where the original 
unsatisfactory sample was taken. 

3. An active service within five active connections downstream from where the original 
unsatisfactory sample was taken. 

 
If you cannot sample as outlined above, or if any repeat samples are unsatisfactory, call your 
ODW regional office at the number listed below. 
 
The month after an unsatisfactory sample 
In the month following an unsatisfactory sample, a minimum of FIVE ROUTINE samples 
are required.  These samples must be marked as “Routine” on the lab slips submitted with the 
samples. 
 
If you usually take five or more samples each month, follow your regular schedule. 
 
If any of these samples are unsatisfactory, further investigation and more repeat samples are 
required.  Contact ODW for assistance. 
 
For more information 
Northwest Region – Kent 

(253) 395-6750 

Southwest Region – Olympia 
(360) 236-3030 

Eastern Region – Spokane 
(509) 329-2100 

 
 
* ODW publications are online at http://www4.doh.wa.gov/dw/publications/publications.cfm 
 
 

 



 

 
Groundwater Rule (GWR) 
Effective November 1, 2010 
Group A Public Water Supplies – Chapter 246-290 WAC 
 

Background 

To improve public health and protect drinking water sources, the Department of Health adopted 
the federal Groundwater Rule (GWR) on October 1, 2010. The rule builds upon the Total 
Coliform Rule (TCR) by addressing the health risks of fecal contamination in groundwater 
sources used by public water system. 

Who is affected? 

GWR applies to all Group A public water systems that: 

• Rely entirely on one or more groundwater sources. 

• Receive finished groundwater from another public water system. 

• Mix surface water sources (or groundwater under the direct influence of surface water) 
with groundwater. Systems that combine all of their sources before treatment are exempt 
from the rule. 

How are they affected? 

The basic requirements of the Groundwater Rule include source water monitoring (triggered and 
assessment), compliance monitoring, sanitary surveys, corrective actions, and public notification. 

Source Water Monitoring 

Triggered Source Water Monitoring is required when one of your system’s routine distribution 
samples collected under the TCR is total coliform positive. Within 24 hours of notification of the 
total coliform positive result, you must collect triggered source samples and have them tested for 
E. coli. You must test each source (prior to treatment) that was in operation at the time you 
collected the routine sample. 
 
If one of your triggered source samples is E. coli positive, we will direct you to either take 
corrective action or take five additional source samples within 24 hours. If any of the five 
additional source samples is E coli positive, you must take corrective actions described on pages 
3 and 4. 
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TIP:  Your Coliform 
Monitoring Plan should 
have most of the 
information you need 
to submit a triggered 
source water 
monitoring plan. 

4-log Treatment 

Systems that provide 4-log 
treatment of viruses can avoid 
taking triggered source water 
monitoring samples by conducting 
compliance monitoring. You must 
notify the department you intend 
to exercise this option. 

If you have more than one groundwater source, you may 
be able to reduce the number of source samples you must 
collect by submitting a triggered source water 
monitoring plan. This plan should include a system map 
that clearly identifies each source, routine coliform 
monitoring location, and any distribution system features 
that help identify the source associated with each sample 
location (such as pressure zones and isolation valves). We 
must approve this plan. 
 
Assessment Source Water Monitoring may be required on 
a case-by-case basis to evaluate sources that may be at risk for fecal contamination. This usually 
requires you to collect one source sample per month and have it tested for E. coli. We will work 
with you to determine how long you should sample and if any further action is required based on 
your results.  
 
Other Source Monitoring Details 

Small Systems:  If your system serves 1,000 people or fewer and you have to collect a triggered 
source water sample, you can use this sample as both a triggered source water sample AND a 
repeat sample to meet the requirements of the Total Coliform Rule. In this case, an E. coli 
positive source water sample would result in an Acute Coliform MCL violation under the Total 
Coliform Rule. 

Consecutive and Wholesale Systems:  Consecutive systems (systems that purchase water) that 
receive total coliform positive sample results from a routine distribution sample must notify their 
wholesaler (the system selling the water) within 24 hours. 

The wholesale system is required to sample all of their sources that were in operation on the date 
the consecutive system’s positive routine sample was collected. There may be exceptions to this 
monitoring, so wholesale systems are encouraged to contact the department as soon as they get 
notice from a consecutive system. 

Sample Location and Size:  You must collect all source water samples at the source prior to 
treatment. If you are unable to meet these conditions, you may request an alternative sample 
location by contacting the department. All E. coli samples must be at least 100 milliliters (mL) 
and analyzed by an accredited laboratory using EPA-approved methods. 

Compliance Monitoring  

Compliance monitoring confirms the effectiveness and 
reliability of your system’s treatment. If you provide 4-
log treatment of viruses AND perform compliance 
monitoring, you won't have to meet the triggered source 
water monitoring requirements. The treatment must be 
approved by the department and located before your first 
customer.  
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For chemical disinfection, you must monitor the residual concentration daily before the first 
customer during peak flow, and continuously monitor if you serve more than 3,300 people. Your 
tests must confirm you are providing a chlorine residual high enough to maintain 4-log 
treatment. Membrane and alternative treatment technologies must be approved and be operated 
and maintained as specified by the department. 
 
You will be in violation if you fail to monitor, report, or provide adequate treatment. At a 
minimum, you will be required to send public notification to your customers. 
 
Systems providing 4-log treatment that is not the result of a corrective action or state mandate 
may choose to do trigger source water monitoring instead of compliance monitoring. 
 
For more information on 4-log treatment or if you provide disinfection and are not sure if it 
meets 4-log inactivation, contact your regional office listed on page 5. 

Sanitary Surveys and Corrective Actions 

GWR increases the required frequency of sanitary surveys for community water systems from 
once every 5 years to once every 3 years. A community water system may be allowed to stay on 
a 5-year schedule if it meets one of the following criteria: 

1. Provides 4-log treatment of viruses for all groundwater sources. 

OR 

2. Has no total coliform MCL violations, has no more than one total coliform monitoring 
violation since the last survey, and has no unresolved significant deficiencies in the 
current survey. 

 
For information on sanitary surveys, visit our website at 
http://www.doh.wa.gov/ehp/dw/Programs/sanitary_survey.htm 
 
GWR requires you to take corrective action when you have a significant deficiency or when a 
source water sample is E. coli positive. A significant deficiency is defined as “a defect in the 
design, operation, or maintenance, or a failure or malfunction of the sources, treatment, storage, 
or distribution system that the department determines to be causing, or have the potential for 
causing, the introduction of contamination into the water delivered to consumers.” 
 
If left unaddressed, a significant deficiency may have the potential of causing a health risk to 
your customers. These deficiencies can occur at anytime, but more often they are detected during 
a sanitary survey. 
 
Corrective actions can involve one or more of the following: 

• Correct all significant deficiencies. 

• Provide an alternative source of water. 

• Eliminate the source of contamination. 

• Provide 4-log treatment. 
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Your sanitary survey report will identify any deficiencies you need to address. If the report 
doesn’t identify specific actions needed to correct the problem, you must contact us within 30 
days to determine corrective actions. Your system has 45 days to either complete corrective 
actions or comply with a corrective action plan. 

Public Notification 

There are several situations and violations in the Groundwater Rule that require public 
notification. The table outlines these violations, the type of notification required, and the system 
type each apply to Consumer Confidence Report (CCR) requirements only apply to community 
systems: 
 

Issue Notification 
Required System Type 

E. coli positive groundwater source sample1  Tier 1 PN, CCR, 
Special Notification  

Community and 
Noncommunity 

Failure to take corrective action within 120 
days of notification  

Tier 2 PN, CCR, 
Special Notification  

Community and 
Noncommunity 

Failure to maintain at least 4-log treatment of 
viruses  

Tier 2 PN, CCR  Community and 
Noncommunity 

Failure to meet monitoring requirements  Tier 3 PN, CCR  Community and 
Noncommunity 

Uncorrected significant deficiency2  Special Notice in CCR 
(COMM) 
Special Notice 
(NCWS)  

Community  
 
Noncommunity 

Unaddressed E. coli positive groundwater 
source sample3  

Special Notice in CCR Community 

 

1. Consecutive systems served by the groundwater source must also notify the public. 
2. Systems must continue to notify the public annually until they correct the significant 

deficiency. 
3. Community systems must put a notice in the CCR annually until the positive source water 

sample has been addressed. 
 
 
Systems that receive an E. coli positive result in a source water sample must notify their 
customers within 24 hours of getting their results. 
 
Wholesale systems who receive E. coli positive results must notify all consecutive systems who 
receive the source water and all of their customers within 24 hours. The consecutive system must 
then notify all of their customers within 24 hours of notification from the wholesale system. 
 
It is important to contact us as soon as possible if you receive an E. coli positive sample result. 
For more information on public notification requirements and resources, visit our website at 
http://www.doh.wa.gov/ehp/dw/fact_sheets/public_notification.htm 
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Resources 

EPA has developed several guidance documents and fact sheets to assist water systems with the 
requirements of the rule: 

• Compliance Help—includes Quick Reference Guides, Fact Sheets, and full guidance 
manuals:  http://www.epa.gov/safewater/disinfection/gwr/compliancehelp.html 

• Basic Information—includes several questions and answers:  
http://www.epa.gov/safewater/disinfection/gwr/basicinformation.html 

 
The Office of Drinking has developed tools to help you as well: 

• Groundwater Rule:  Source Water Sample Taps (DOH 331-436):  
http://www.doh.wa.gov/ehp/dw/Publications/331-436.pdf 

 
For more information 
Staff from our regional offices are available to provide technical assistance, especially with 
source water sampling and E. coli positive results. Please contact them at: 

Northwest Regional Office—Kent 
Coliform Program:  (253) 395-6775  Main Office:  (253) 395-6750  

Southwest Regional Office—Tumwater 
Coliform Program:  (360) 236-3044  Main Office:  (360) 236-3030  

Eastern Regional Office—Spokane Valley 
Coliform Program:  (509) 329-2134   Main Office:  (509) 329-2100  

 
 
 
 

 
 
 
 
If you need this publication in alternate format, call (800) 525-0127. For TTY/TDD, call (800) 833-6388. 



 

 
Groundwater Rule: 
Source Water Sample Taps 
 

 
 
The Groundwater Rule (GWR) 
requires all Group A water systems 
with groundwater sources to sample 
each groundwater source for E. coli 
within 24 hours after a distribution 
system sample is unsatisfactory for 
total coliform, unless they routinely: 

• Disinfect to meet the standard 
of 4-log virus inactivation 
(99.99 percent). 

• Complete the associated daily 
compliance monitoring. 

 
Operators must collect these samples 
as close to the source as possible and before any treatment facilities, pressure tanks, or storage 
tanks. 
 
To meet these monitoring requirements, the Department of Health Office of Drinking Water 
(DOH) expects all water systems to have properly installed sample taps at each groundwater 
source.  
 

What is the difference between a “GWR source sample tap” and a 
“chemical source monitoring sample tap”? 
The GWR source sample tap is located as close to the source as possible and before any 
treatment. A chemical source monitoring sample tap is located after all treatment but prior to the 
first distribution connection. 
 

Where should I install a GWR source-water sample tap? 
Install GWR source sample taps as close to the source as possible and prior to all treatment 
facilities, pressure tanks, and storage tanks.  
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Poorly installed GWR sample taps make it difficult to use proper sampling techniques and 
increase the risk of contaminating a sample during collection.  
 
GWR sample taps should: 

• Point downward.  

• Be in a clean, accessible location. Fecal matter may 
contaminate samples collected at sites with animal 
infestations such as bats, birds, or rodents. Sample taps 
buried in wood chips or wrapped in loose insulation can 
become contaminated.  

• Be at least 12 inches above the floor or ground level. 
When taps are lower than that, water containing coliform 
bacteria is more likely to backsplash into the sample bottle. 

• Be located where water from flushing the tap for  
5 minutes can easily drain away.  

 

What type of GWR source-water sample taps do I need? 
If you have to install new GWR sample taps, select a smooth-nosed model with no interior or 
exterior threads, and no screen, aerator, or other attached appurtenances. Use the following 
information to evaluate whether existing source-water sample taps are adequate.  

• A source-water sample tap should not be a swivel faucet, hot-and-cold mixing faucet, 
frost-free sillcock, petcock, plastic sample tap, drinking fountain, janitorial sink, fire 
hydrant, or blow-off. 

• Do not use a yard hydrant. See discussion below on wells with pitless units.  

• Avoid swinging faucets and faucets with risers.  
 

Where do I install a GWR source-sample tap for a well with a pitless unit? 
Consult with your DOH regional office for the best way to locate a GWR sample tap for 
your well with a pitless unit. A well with a pitless unit may have a frost-free yard hydrant 
installed next to the wellhead. In general, you should avoid all yard hydrants for coliform sample 
collection. Regular frost-free yard hydrants have weep holes that drain the water from the riser. 
These same holes can allow contaminated water into the hydrant. Although “sanitary” hydrants 
do not have weep holes, you should not use them for bacteriological sampling.  
 

Can I locate a GWR sample tap after treatment that is not disinfection? 
You should install the GWR source sample tap prior to all treatment facilities if possible, 
including water softeners, cartridge filters, carbon filters, chemical injection points, and so on. 
DOH may allow samples after treatment on a case-by-case basis and only if the treatment will 
have no impact on microbial quality of the source water and it is not possible to directly sample 
the untreated water. You must have prior approval from the department before collecting 
samples after treatment. 
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You need to understand how your water system plumbing functions to be sure you install the tap 
where it will definitely sample the source water. This is especially important if there are multiple 
sources and complex treatment-control systems. DOH may approve of bypassing a treatment 
system to collect a source water sample, but you should avoid that if possible. 
 

Can I install a GWR source sample tap near a bladder pressure tank? 
It is not ideal to do so. If that it is your only choice, take special care when using the tap. 
Pressure tanks are a potential source of contamination from sediment build-up, damaged 
bladders, biofilm growth, or stagnant water. If you collect a sample from a tap located near a 
pressure tank while the well pump is not operating, the sample will actually be from the water in 
the tank rather than the source water. 
 

What should I do if I don’t have an ideal GWR sample site or sample tap? 
Now is the time to install the best type of GWR sample tap possible in the best location.  
 
If a system’s configuration does not allow for sampling at the source itself, DOH may approve a 
different sampling location if it will provide samples that represent the quality of that 
groundwater source. 
 

How do I locate a GWR sample tap for a well field or spring field? 
You must install a faucet on the common manifold before any treatment. This will allow you to 
collect a raw-water source sample that represents a blend of all the operating wells in the well 
field or the operating springs in a spring field.   
 

How do I locate a GWR source sample tap for a well with a hand pump? 
There is no discharge piping associated with hand pumps, so you will have to collect a source 
sample directly from the discharge of the hand pump. 
 

Does the condition of the GWR sample tap make a difference? 
Yes. Dirty or leaking sample taps increase the risks of an unsatisfactory result that may not 
represent the true quality of the source water. Sample taps should not be dripping faucets or 
faucets that leak around the valve stem or base.  
 

How do I ensure the GWR source sample 
tap will actually sample source water? 
The person who will use the GWR source sample tap 
must know how the system operates. If there are 
multiple sources or complicated treatment-control 
systems, that person also must ensure that it is possible 
to sample each source individually. Even with a simple 
one-well system, it is possible to sample the wrong 
water. 
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The key to successfully using a GWR source sample tap is to make sure the well pump is 
operating when you collect the sample. If the well pump is not operating, the sample will be 
from the distribution system, a pressure tank, or a storage tank instead of source water.  
 

For more information 
Call your DOH regional office: 

Eastern Region: Spokane Valley (509) 329-2100 

Northwest Region: Kent (253) 395-6750 

Southwest Region: Tumwater (360) 236-3030 
 
 
 

 
 
 
 

If you need this publication in alternate format, call (800) 525-0127. For TTY/TDD, call (800) 833-6388. 



IN
O

R
G

A
N

IC
 C

H
E

M
IC

A
L

 (
IO

C
)

S
A

M
P

L
IN

G
 P

R
O

C
E

D
U

R
E

E
N

V
IR

O
N

M
E

N
T

A
L

H
E

A
L

T
H

 P
R

O
G

R
A

M
S

D
IV

IS
IO

N
 O

F
 D

R
IN

K
IN

G
 W

A
T

E
R

S
T

E
P

 S
IX

Fi
ll 

sa
m

pl
e 

co
nt

ai
ne

r 
to

 t
he

 s
ho

ul
de

r 
of

th
e 

bo
ttl

e.
 I

f 
us

in
g 

a 
co

lla
ps

ib
le

 t
yp

e 
sa

m
pl

e 
bo

ttl
e,

 b
e

su
re

 to
 e

xp
an

d 
th

e
sa

m
pl

e 
co

nt
ai

ne
r

be
fo

re
 f

ill
in

g 
by

ge
nt

ly
 

bl
ow

in
g

in
to

 th
e 

m
ou

th
 o

f
th

e 
co

nt
ai

ne
r.

S
T

E
P

 S
E

V
E

N
K

ee
p 

th
e 

sa
m

pl
es

 r
ef

rig
er

at
ed

 u
nt

il 
yo

u
ar

e 
re

ad
y 

to
 sh

ip
. O

nc
e 

sa
m

pl
es

 a
re

 re
ad

y
to

 b
e 

sh
ip

pe
d,

 p
ac

ka
ge

 s
am

pl
es

, 
fr

oz
en

ch
em

ic
al

 c
ol

d 
pa

ck
, a

nd
 c

om
pl

et
ed

 s
am

-
pl

e 
in

fo
rm

at
io

n 
fo

rm
 in

to
 a

 c
on

ta
in

er
 a

nd
sh

ip
 to

 th
e 

la
bo

ra
to

ry
 w

ith
in

 2
4 

ho
ur

s.

If
 y

ou
 h

av
e 

qu
es

tio
ns

 a
bo

ut
 s

am
pl

in
g 

co
lle

ct
io

n 
pr

oc
ed

ur
es

, 
co

nt
ac

t 
yo

ur
re

gi
on

al
 o

ffi
ce

:

So
ut
hw

es
tR

eg
io

n:
 T
um

w
at
er

(3
60

) 2
36
-3
03
0

N
or
th
w
es
tR

eg
io

n:
 K
en
t

(2
53

) 3
95

-6
75
0

Ea
st

er
n 

R
eg

io
n:
 S
po
ka
ne
 V
al
le
y

(5
09

) 3
29
-2
10
0

W
O

N
G

D
O

O
D

Y
 N

o
.
03

.D
O

H
.1

01
E

p
ro

 N
o

.
06

03
03

6

A
D

:
03

.D
O

H
.1

01
 I

no
rg

 c
he

m
_6

p
w

at
er

 b
ro

ch
ur

e 
fo

r 
in

or
ga

ni
c 

ch
em

ic
al

10
.8

23
x8

.5
 -

 6
 p

an
el

s 
- 

Z
-f

ol
d

F
o

n
ts

:

C
D

 
__

__
__

__
__

__

A
E

 
__

__
__

__
__

__

A
D

 
__

__
__

__
__

__

C
W

 
__

__
__

__
__

__

P
M

 
__

__
__

__
__

__

E
D

 
__

__
__

__
__

__

Ju
ly

 2
1,

 2
00

3 
  

3:
20

 P
M

E
P

R
O

:
le

s

B
 H

el
ve

tic
a 

B
ol

d,
 H

el
ve

tic
a,

 I
 T

im
es

 I
ta

lic
, T

im
es

 I
f 

yo
u 

ne
ed
 th

is
 p

ub
li

ca
ti

on
 i

n 
an

 a
lt

er
na

te
 f

or
m

at
, c

al
l 

 (8
00
) 5

25
-0

12
7.

 

Fo
r T
TY
/T
D
D
, c
al
l (

80
0)
 8

33
-6

38
8.

Ju
ly

 2
00

3
D

O
H

P
U

B
 #

33
1-

22
1



•
Sa

m
pl

e 
ty

pe
 a

nd
 s

am
pl

e 
pu

rp
os

e
(u

su
al

ly
 “

R
C

” 
fo

r r
ou

tin
e 

co
m

pl
ia

nc
e 

sa
m

pl
e)

•
C

ol
le

ct
io

n 
da

te
 a

nd
 ti

m
e 

th
e 

sa
m

pl
e 

w
as

 ta
ke

n

•
Sa

m
pl

e 
lo

ca
tio

n 
(s

pe
ci

fic
 lo

ca
tio

n
w

he
re

 th
e 

sa
m

pl
e 

w
as

 c
ol

le
ct

ed
, 

fo
r e

xa
m

pl
e 

“p
um

ph
ou

se
 ta

p”
)

•
Sy

st
em

 ty
pe

 (i
.e

., 
G

ro
up

 A
or

 B
)

•
Sa

m
pl

e 
ty

pe
 (i

.e
., 

pr
e-

tre
at

m
en

t/
ra

w
 o

r p
os

t-t
re

at
m

en
t/f

in
is

he
d)

S
T

E
P

 T
W

O
Lo

ca
te

 a
 sa

m
pl

in
g 

ta
p 

th
at

 is
 a

fte
r t

re
at

m
en

t
(if

 a
pp

lic
ab

le
) 

bu
t 

pr
io

r 
to

 e
nt

ry
 t

o 
th

e 
di

st
rib

ut
io

n 
sy

st
em

. 

S
T

E
P

 T
H

R
E

E
R

em
ov

e 
an

y 
at

ta
ch

m
en

t f
ro

m
 th

e 
ta

p 
su

ch
as

 h
os

es
, f

ilt
er

s, 
sc

re
en

s, 
or

 a
er

at
or

s.

S
T

E
P

 F
O

U
R

Fl
us

h 
th

e 
w

at
er

 f
or

 a
bo

ut
 1

0 
m

in
ut

es
 o

r
un

til
 

th
e 

w
at

er
 

te
m

pe
ra

tu
re

 
re

ac
he

s 
a 

co
ns

ta
nt

 te
m

pe
ra

tu
re

.

S
T

E
P

 F
IV

E
W

hi
le

 th
e 

w
at

er
 is

 ru
nn

in
g 

an
d 

be
fo

re
 c

ol
-

le
ct

in
g 

th
e 

sa
m

pl
e,

 fi
ll 

ou
t C

O
M

PL
ET

EL
Y

th
e 

la
bo

ra
to

ry
 f

or
m

 a
nd

 s
am

pl
e 

la
be

l.
La

bo
ra

to
ry

 f
or

m
s 

va
ry

, 
bu

t 
th

e 
fo

llo
w

in
g

in
fo

rm
at

io
n 

is
 v

er
y 

im
po

rta
nt

 to
 c

om
pl

et
e:

•
W

at
er

 S
ys

te
m

 ID
 n

um
be

r

•
W

at
er

 S
ys

te
m

 n
am

e

•
D

O
H

 s
ou

rc
e 

nu
m

be
r (

i.e
., 

SO
1)

IN
O

R
G

A
N

IC
 C

H
E

M
IC

A
L

S
A

M
P

L
IN

G
 P

R
O

C
E

D
U

R
E

Th
is

 b
ro

ch
ur

e 
pr

ov
id

es
 g

en
er

al
 in

fo
rm

at
io

n
on

 h
ow

 t
o 

co
lle

ct
 a

n 
in

or
ga

ni
c 

ch
em

ic
al

sa
m

pl
e.

 S
te

ps
 a

nd
 p

ro
ce

du
re

s 
ca

n 
va

ry
de

pe
nd

in
g 

on
 th

e 
la

bo
ra

to
ry

 th
at

 is
 u

se
d 

so
yo

u 
sh

ou
ld

 f
ol

lo
w

 t
he

 i
ns

tru
ct

io
ns

 t
ha

t 
ar

e
pr

ov
id

ed
 b

y 
th

e 
la

bo
ra

to
ry

 y
ou

 a
re

 u
si

ng
.

Th
e 

ge
ne

ra
l 

sa
m

pl
in

g 
pr

oc
ed

ur
e 

fo
r 

in
or

ga
ni

c 
ch

em
ic

al
 a

na
ly

si
s 

is
 a

s 
fo

llo
w

s:

S
T

E
P

 O
N

E
Fr

ee
ze

 
th

e 
ch

em
ic

al
 

co
ld

 
pa

ck
 

be
fo

re
 

co
lle

ct
in

g 
sa

m
pl

es
.

W
O

N
G

D
O

O
D

Y
 N

o
.
03

.D
O

H
.1

01
E

p
ro

 N
o

.
06

03
03

6

A
D

:
03

.D
O

H
.1

01
 I

no
rg

 c
he

m
_6

p
w

at
er

 b
ro

ch
ur

e 
fo

r 
in

or
ga

ni
c 

ch
em

ic
al

10
.8

23
x8

.5
 -

 6
 p

an
el

s 
- 

Z
-f

ol
d

F
o

n
ts

:

C
D

 
__

__
__

__
__

__

A
E

 
__

__
__

__
__

__

A
D

 
__

__
__

__
__

__

C
W

 
__

__
__

__
__

__

P
M

 
__

__
__

__
__

__

E
D

 
__

__
__

__
__

__

Ju
ly

 2
1,

 2
00

3 
  

3:
20

 P
M

E
P

R
O

:
le

s

B
 H

el
ve

tic
a 

B
ol

d,
 H

el
ve

tic
a,

 I
 T

im
es

 I
ta

lic
, T

im
es



December 2009 
DOH 331-111  

 

 

Lead and Copper Monitoring  
Guidance for public water system operators 
 

All Group A community and nontransient noncommunity public water systems must monitor lead 
and copper levels in drinking water. The state Department of Health (DOH) requires this 
monitoring to minimize the amount of lead and copper consumers get from drinking water. 

Unlike other contaminants, lead and copper do not commonly occur in source water. Instead, they 
result when building plumbing, faucets, and water fixtures corrode. Therefore, the purpose of this 
monitoring is to determine if water systems are distributing corrosive water. Systems with 
corrosive water must investigate and determine the best way to control corrosion. 

For infants and young children, elevated levels of lead can lower birth weights and slow normal 
physical and mental development. For adults, it can damage kidneys, slightly increase blood 
pressure, and impair reproductive function. High levels of copper can cause nausea and diarrhea.  

Distribution System Monitoring Requirements 
Lead and copper requirements involve both initial and reduced monitoring. To ensure monitoring 
results represent the entire community, we base the number of water tap samples to be analyzed on 
population.  

Initial monitoring: Collect samples from a full number of sample sites (see table) within a set 6-
month period, and then a second full number of samples during the next 6 months. If both sample 
sets are at or below the action levels for lead and copper, the water system is eligible for a reduced 
monitoring schedule.  

Tap Samples Required for Lead and Copper Monitoring 

Population Served Initial Monitoring –  
Number of sample sites 

Reduced Monitoring –   
Number of sample sites 

More than 100,000 100 50 
10,001 to 100,000 60 30 

3,301 to 10,000 40 20 
501 to 3,300 20 10 
101 to 500 10 5 

100 or Fewer  5 5 

Reduced monitoring: If both initial sample sets are at or below the action levels for lead and 
copper, the system qualifies for reduced monitoring at fewer sample sites (see table). You must 
take samples between June and September in each of the following 2 years. If these samples also 
are at or below the action levels, monitoring is reduced to once every 3 years between June and 
September.



 

2 
 

Selecting Sample Sites 
Systems should collect water samples from homes most vulnerable to lead and copper corrosion. 
Generally, these are homes built between 1982 and 1987 with copper pipes.  

You will need homeowners to volunteer to collect the samples. If you can’t find the full number of 
sample sites, you can use older homes or homes with other plumbing materials. You can also 
consider sampling at homes with plastic service lines and plastic interior plumbing for monitoring 
because water fixtures remain a source of lead and copper in tap water. Faucets can contain as 
much as 8 percent lead by weight. 

It is best not to include homes with recent plumbing repairs or replacement. These activities can 
loosen scale build-up on the interior wall of pipes, which may contain lead and could result in 
abnormally high lead results. You may change locations for reduced sampling if an original sample 
site is no longer available. 

For sample site selection criteria, see the U.S. Environmental Protection Agency (EPA) 
publication, Lead and Copper Monitoring and Reporting Guidance for Public Water Systems 
(816-R-02-009)* 

Sample Collection Procedures 
You should collect samples from cold-water taps that are undisturbed for at least 6 hours, but no 
more than 12 hours. Therefore, ask homeowners to take samples first thing in the morning.  

This minimum 6-hour standing time helps to standardize the test results. It also reflects EPA’s 
findings that standing water is a major portion of the water that people drink.  

Lead and copper levels increase as long as water stands in a home’s plumbing system. Lead levels 
can increase significantly even after only 2 hours of non-use. Water that stands longer than 12 
hours may have high lead and copper levels that do not represent typical conditions.  

Be sure to provide instructions for homeowners who are collecting samples. Step-by-step 
sampling procedures are in DOH’s Lead and Copper Sampling Procedure (331-227).* 
 
Action Levels 
The “action level” is the amount of lead or copper that triggers the requirement for a water system 
to investigate and determine the best way to control corrosion. 

The action levels are: 0.015 milligrams per liter (mg/L) for lead  
1.3 mg/L for copper  

We determine your action level by evaluating all samples you collect during the monitoring period. 
Your water system has an action level exceedance if more than 10 percent of your results are 
higher than the action levels shown above. This is commonly called your 90th percentile level. 
When you receive the sampling results from your lab, send them to us. We will calculate the 90th 
percentile, and contact you if the results exceed an action level. (Check with your lab; some labs 
will submit results to DOH for you).  



 

Exceeding an Action Level  
Water systems exceeding the action level for lead or copper must begin follow-up investigations 
immediately. DOH may require them to make improvements or operational changes to make the 
water less corrosive.  

Water systems that exceed the lead action level must begin a public education campaign that 
includes specific language. If you need help, call your DOH regional office.  

Corrosion control treatment strategies and requirements 
EPA developed the following publications: 

Lead and Copper Monitoring and Reporting Guidance for Public Water Systems (816-R-02-
009)*  
Revised Guidance Manual for Selecting Lead and Copper Control Strategies (816-R-03-
001)* 

Provide sample results to each homeowner  
You must give the homeowners in your sampling program the results of the tests you took in their 
homes within 30 days of receiving the results yourself. Providing these results is an incentive for 
customers and can actually help you recruit participants for your sampling program. You must also 
submit certification that you completed this notification to the state within 3 months of delivering 
your notices. If you need help, call your DOH regional office. 

The health effects of lead and copper  
Two DOH fact sheets explain how these elements get into drinking water and health effects related 
to drinking water high in lead or copper:  

Copper in Drinking Water (331-178)*  
Lead in Drinking Water (331-177)*  
 

Resources 

Department of Health Regional Lead Copper Staff  
Eastern Region, Spokane (509) 329-2100 
Northwest Region, Kent (253) 395-6750 
Southwest Region, Tumwater (360) 236-3030  

 
*Publications 
The publications referenced in this document are on DOH’s Web site at 
https://fortress.wa.gov/doh/eh/dw/publications/publications.cfm 

 

 
 
 
 
The Department of Health is an equal opportunity agency. For persons with disabilities, this document is 
available on request in other formats. To submit a request, please call (800) 525-0127 (TTY 1-800-833-
6388). For additional copies of this publication, call (800) 521-0323. This and other publications are 
available at http://www.doh.wa.gov/ehp/dw 
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Disclaimer 

The SDWA provisions and EPA regulations described in this document contain 
legally-binding requirements.  This document does not substitute for those 
provisions or regulations, nor is it a regulation itself.  Thus, it does not impose 
legally-binding requirements on EPA, States, or the regulated community, and 
may not apply to a particular situation based upon the circumstances.  EPA and 
State decisionmakers retain the discretion to adopt approaches on a case-by-case 
basis that differ from this guidance where appropriate.  Any decisions regarding a 
particular facility will be made based on the applicable statutes and regulations. 
Therefore, interested parties are free to raise questions and objections about the 
appropriateness of the application of this guidance to a particular situation, and 
EPA will consider whether or not the recommendations or interpretations in the 
guidance are appropriate in that situation. EPA may change this guidance in the 
future. Mention of trade names or commercial products does not constitute 
endorsement or recommendation for use. 
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Lead and Copper Rule Monitoring and Reporting 
Guidance for Public Water Systems 

CHAPTER I: INTRODUCTION 

What Is the Purpose of this Guidance Document? 

On June 7, 1991, the United States Environmental Protection Agency or EPA, published in the Federal 
Register, a regulation to control lead and copper in drinking water.  This regulation is known as the Lead 
and Copper Rule (also referred to as the LCR or 1991 Rule throughout this document).  

On January 12, 2000, EPA published minor revisions to the 1991 Rule.  The purpose of the Lead and 
Copper Rule Minor Revisions (LCRMR) is to eliminate unnecessary requirements, streamline and 
reduce monitoring and reporting burdens, and promote consistent national implementation.  In some 
cases, EPA has added language which clarifies requirements and corrects oversights in the original rule. 
EPA calls the revisions “minor” because they do not affect the lead and copper maximum contaminant 
level goals, action levels, or other basic regulatory requirements to monitor for lead and copper at the 
tap and to optimize corrosion control. 

This guidance document has been developed for you, the water system owner and operator of .  It 
provides a comprehensive discussion of the monitoring and monitoring-related reporting requirements 
of the LCR, as amended by the LCRMR.  Some of the LCRMR provisions are clarifications to the LCR 
are more stringent than the LCR.  These are revisions for which you and your States were required to 
begin implementation on April 11, 2000. Some of the revisions are less stringent than the LCR (e.g., 
allow a reduction in monitoring if specific criteria are met) and you may not be able to implement them 
because your State has chosen not to adopt these provisions or has not yet incorporated these 
provisions into its State’s drinking water regulations.  Therefore, you should first check with your State 
before following any of these “less stringent” provisions.  For water systems on Tribal lands, or located 
in Wyoming or the District of Columbia, the Federal version of the entire LCRMR applies.  Therefore, 
you were able to take advantage of the burden reduction requirements of the LCRMR on April 11, 
2000. 

EPA recognizes that majority of systems already have their monitoring programs underway but believes 
that systems will find this document useful in understanding the modifications to the monitoring and 
reporting requirements resulting from the LCRMR.  
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How Is This Document Organized? 

The document contains five chapters, including this introduction and a discussion of the four 
monitoring protocols contained in the LCR. These chapters are listed below. 

q Chapter I: Introduction 

q Chapter II: Lead and Copper Tap Water Monitoring and Reporting Requirements 

q Chapter III: Water Quality Parameter Monitoring and Reporting Requirements 

q Chapter IV: Lead and Copper Source Water Monitoring and Reporting Requirements 

q Chapter V: Lead Service Line Monitoring and Reporting Requirements 

Chapter I includes a discussion of the purpose of the lead and copper regulations, and an overview of 
the corrosion control treatment, source water treatment, public education, and lead service line 
replacement requirements.  Chapters II through V address the following topics:  

• The purpose of the sample collection; 

• Which systems are subject to the monitoring requirements; 

• When, where, and how to conduct the monitoring; ow to evaluate the results; 

• What happens if the system does not meet its requirements; 

• Criteria that allows a system to reduce and/or eliminate its monitoring requirements; 

Information that must be reported to the State;  

• How the LCRMR have impacted monitoring and reporting requirements; and 

• Key points to remember.  

Chapter II also contains a detailed discussion on how to calculate 90th percentile levels and an 
explanation of monitoring requirements for systems that purchase water from another system. 

Please note that parenthetical references to the Code of Federal Regulations, Chapter 40 (i.e., EPA’s 
regulations) are included throughout the document so that system owners and operators can consult the 
federal regulations for further details.  Note also that the term “State” is used throughout the guidance 
document to refer to the government agency that enforces compliance with drinking water regulations 
and assists you in understanding and implementing these regulations.  For most systems, this is an 
organization within the State government (e.g., Department of Natural Resources, Department of 
Environmental Quality, Department of Health).  For the District of Columbia, Wyoming, and Native 
American Lands, the contact is often from the respective EPA Regional Office. 

This guidance document focuses on those revisions that impact monitoring and reporting requirements. 
Those revisions that are unrelated to monitoring and reporting requirements are discussed in more 
detail in separate guidance documents.  For example, the guidance document, entitled, Lead and Copper 
Rule: Summary of Revisions, April 2000, EPA 815-R-99-020, contains a discussion of each of the 
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important changes made to the 1991 Rule by the LCRMR by major rule section (e.g., §141.81, §141.82, 
etc.), and identifies when you must begin complying with the new requirements.  It also contains an 
appendix which compares the rule language of the LCR against the minor revisions.  All available 
guidance documents, can be obtained by contacting the Safe Drinking Water Hotline at (800) 426-4791 
or via the EPA website: www.epa.gov/safewater/leadcop.html. A list of key documents is provided as 
Appendix A. 

Also included are five appendices to this document: 

q Appendix A:	 List of LCRMR Outreach Materials for Water Systems. 

q Appendix B:	 Definitions that explain the terms used in this guidance. 

q Appendix C:	 Timelines that illustrate the schedule for corrosion control treatment (if 
applicable), lead and copper tap monitoring, and water quality parameters (if 
applicable). 

q Appendix D:	 Summary of Monitoring and Reporting Violations. 

q Appendix E:	 Worksheets and instructions to assist in identifying sampling sites, sample 
collection, and the documentation and justification of decisions. 

What Is the Purpose of the Lead and Copper Regulations? (See §141.80 & §141.81(b)) 

The purpose of the lead and copper regulations is to protect public health by minimizing lead and 
copper levels in drinking water.  Most regulations require sampling at entry points to the distribution 
system. Because lead and copper in drinking water is primarily due to the corrosion of distribution and 
household plumbing materials, tap water samples are collected at kitchen or bathroom taps of 
residences and other buildings.  This requirement significantly complicates sample collection, requiring 
you, the water system, to coordinate with the people you serve. 

What Systems Are Affected by the Lead and Copper Regulations? (See §141.80(a)) 

Lead and copper tap monitoring applies to all community water systems (CWSs) and non-transient, 
non-community water systems (NTNCWSs).  The regulations divide these systems into three broad 
size categories (large, medium, and small).  System size is a factor in determining the number of samples 
that must be collected, as well as the applicability and timing of some of the provisions. 

Size No. of people served 

Small 25 - 3,300 

Medium 3,301 - 50,000 

Large over 50,000 
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What Are the Requirements of the Lead and Copper Regulations? (See §§141.80-
141.91) 

Tap monitoring results are the primary factor for determining your ongoing monitoring requirements 
and whether you need to undertake any of the following treatment technique requirements: 

•	 Corrosion control treatment; 
•	 Source water treatment; 
•	 Public education; and/or 
•	 Lead service line replacement.  

There is no maximum contaminant level (MCL) for lead or copper.  However, if your lead and copper 
tap monitoring results are higher than the lead action level of 0.015 milligrams per liter (mg/l) and/or 
the copper action level of 1.3 mg/L, corrosion control treatment is required.  To determine whether an 
action level has been exceeded, the value at the 90th percentile of all lead or copper samples collected is 
compared against its respective action level.  This means that no more than 10 percent of your samples 
can be above either action level.  An explanation of how to calculate the 90th percentile levels is 
provided in Chapter II. 

If your 90th percentile level exceeds the lead action level of 0.015 mg/L, you must: 
•	 Begin corrosion control treatment steps which include water quality parameter (WQP) 

monitoring during the same monitoring period in which the exceedance occurs; 
•	 Conduct source water monitoring within 6 months of the exceedance and install source 

water treatment, if needed; 
•	 Deliver public education within 60 days of the exceedance that informs your users about the 

health effects of lead and measures that will reduce their exposure to lead; and 
•	 Replace lead service lines if you still exceed the lead action level after installing treatment. 

If your 90th percentile level exceeds the copper action level of 1.3 mg/L, you must: 
•	 Begin corrosion control treatment steps which include WQP monitoring during the same 

monitoring period in which the exceedance occurs; and 
•	 Conduct source water monitoring within 6 months of the exceedance and install source 

water treatment, if needed. 

O Note:  Public education and lead service line replacement are not 
required if only the copper action level is exceeded. 

A basic requirement of the lead and copper regulations is for systems to optimize corrosion control. 
This means that the water system is delivering water that is minimally corrosive, thereby reducing the 
likelihood that lead and copper will be introduced into the drinking water from the corrosion of lead 
and copper plumbing materials.  Some systems have naturally non-corrosive water and would not 
benefit from installing treatment. Others installed corrosion control treatment prior to the effective 

Lead and Copper Monitoring Guidance 4	 February 2002 



date of the original LCR (i.e., December 7, 1992).  Still other systems must install corrosion control to 
reduce the corrosivity of their water and thereby, their lead and copper levels. 

A State can deem a system to have optimized corrosion control in one of the three ways that are listed 
below.  For some systems, this can happen without installing treatment.  As discussed in more detail 
later in this document, systems that have optimized corrosion control have fewer monitoring and/or 
treatment requirements. 

You can be deemed to have optimized corrosion control if: 

1.	 You are a small or medium system (i.e., serve 50,000 or fewer people) and your 90th 

percentile levels are at or below both the lead and copper action levels for 2, consecutive, 6
month monitoring periods.  EPA also refers to these systems as “(b)(1) systems” because 
they meet the requirements of §141.81(b)(1) of the federal version of the lead and copper 
regulations. 

2.	 You already have treatment in place, prior to the effective date of the 1991 LCR (i.e., prior 
to 12/7/92) and have conducted activities equivalent to those outlined in §141.81(b)(2). 
EPA also refers to these systems as “(b)(2) systems ”. 

3.	 You demonstrate that the difference between the 90th percentile tap water lead level and the 
highest source water lead level is less than 0.005 mg/L.  To make this demonstration, you 
must collect tap water samples for lead at the standard number of sites (see Table 2-2), and 
source water samples for lead at each entry point to the distribution system during each of 
2, consecutive, 6-month monitoring periods.  EPA also refers to these systems as “(b)(3) 
systems” because these criteria are specified in §141.81(b)(3) of the regulations.  

4.	 You demonstrate that for 2, consecutive, 6-month periods your source water lead levels are 
below the method detection limit (MDL) and your 90th percentile lead levels are less than or 
equal to the practical quantitation level (PQL) of  0.005 mg/L. This new criterion was 
added in the LCRMR because systems with undetectable source water lead levels and low 
90th percentile lead levels could be precluded from qualifying as a (b)(3) system under the 
1991 LCR. This is because source water levels that are below the MDL must be reported as 
0; whereas, levels above the MDL, but less than 0.005 mg/L must be reported as 0.0025 
mg/L which is half the PQL.  This point is more clearly illustrated in the following two 
examples. 

Example 1: A system with source water lead levels just below a MDL of 0.001 mg/L and a 90th 

percentile tap level of 0.005 mg/L would not be deemed to be optimized using the 1991 LCR (b)(3) 
criteria, which requires the difference to be less than 0.005 mg/L. The difference here would be 0.005 
mg/L, as shown in the following equation:  0.005 mg/L - 0 mg/L = 0.005 mg/L. 

Example 2:  With a lead MDL of 0.001 mg/L, a system with source water levels of 0.002 mg/L and a 
90th percentile of 0.0050 mg/L would be optimized under the 1991 LCR criteria because the source 
levels could be reported as 0.0025 mg/L.  The difference here would be 0.0025 mg/L, as shown in the 
following equation:  0.0050 mg/L - 0.0025 mg/L = 0.0025 mg/L. 
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O Note:  The LCRMR also clarify that a (b)(3) system’s 90th percentile 
cannot exceed the copper action level of 1.3 mg/L.  The 1991 LCR did 
not include copper levels as part of the (b)(3) criteria.  A (b)(3) system 
that exceeds the copper action level after July 12, 2001 (i.e., 18 months 
after the date of rule promulgation) will no longer qualify as a (b)(3) 
system. Such a system must begin corrosion control treatment steps, 
unless such treatment is already in place. 

What Are the Corrosion Control Treatment Requirements? (See §§141.81 & 141.82) 

You must conduct the corrosion control treatment steps described below if: 1) you serve more than 
50,000 people and you do not qualify as a (b)(2) or (b)(3) system; or 2) you serve 50,000 or fewer 
people and you exceed either the lead or copper action level. 

Step 1: System serving 50,000 or fewer people submit a recommendation regarding the type of 
corrosion control to be installed (for large systems, the recommendation is included as 
part of the corrosion control study referred to in Step 2). 

Step 2: The State decides if systems serving 50,000 or fewer people must conduct a corrosion 
control study to help evaluate the most effective type of corrosion control treatment for 
the system. For systems serving more than 50,000 people, the study is required. 

Step 3: The system submits the corrosion control study, if required. 
Step 4: The State determines the type of corrosion control treatment to be installed. 
Step 5 The system installs corrosion control treatment.  
Step 6: The system collects follow-up lead and copper tap and WQPs after the installation of 

corrosion control treatment.  Note:  Systems serving # 50,000 people are only required to collect 
WQP samples if they continue to exceed the lead or copper action level. 

Step 7: The State sets WQPs ranges or minimums (called optimal water quality parameters or 
OWQPs) that indicate that a system is operating corrosion control treatment at a level 
that most effectively minimizes the lead and copper concentrations at users’ taps.  Note: 
The State is not required to set OWQPs for systems serving # 50,000 people if they are at or below the 
lead and copper action levels, although the State may opt to do so. 

Step 8: The system conducts periodic lead and copper tap and WQP monitoring.  Note: 
Systems serving # 50,000 people are only required to collect WQP samples during any monitoring 
period in which they exceed the lead or copper action level. 
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O Notes:  Systems serving 50,000 or fewer people can discontinue these steps 
whenever their 90th percentile levels are at or below both action levels for 2, 
consecutive, 6-month monitoring periods.  In addition, (b)(2) systems are not 
required to conduct a study, install corrosion control treatment, or conduct 
follow-up monitoring.  The LCRMR clarify that (b)(2) systems must conduct 
lead and copper tap and WQP monitoring after the State sets OWQPs.  Further, 
a system that meet the (b)(3) criteria based on initial monitoring is not subject to 
the corrosion control treatment requirements. 

Table 1-1 shows the schedule for completing corrosion control treatment steps for those systems that 
are subject to these requirements. 

Table 1-1:  Corrosion Control Treatment Steps 

Requirement 

Timetable for Completing Corrosion Control Treatment 
for Systems Serving: 

50,000 or fewer people2 More than 50,000 

System recommends the type of 
treatment to be installed 

6 months after the lead and/or copper action level 
exceedance (ALE) 

N/A (Part of the corrosion 
control study) 

State decides whether study is 
required 

12 months after the ALE N/A (System must conduct 
study) 

System completes study 18 months after State decision to conduct study July 1, 1994 

State determines the type of 
treatment to be installed 

If study is required: 
6 months after study completed 

If no study is required: 
S for # 3,300: 24 months after ALE 
S for 3,301 - 50,000: 18 months after ALE 

January 1, 1995 

System installs treatment 24 months after State decision regarding the type 
of treatment to be installed 

January 1, 1997 

System conducts follow-up 
monitoring 

12 months after treatment installation (2 
consecutive, 6-month periods) 

January 1, 1998 

State designates OWQPs1 6 months after follow-up monitoring July 1, 1998 

System conducts continued 
monitoring 

The schedule based on whether an action level is exceeded and/or compliance with 
OWQP ranges or minimums 

Notes: 
1The State is not required to designate OWQPs if a system no longer exceeds both action levels after installing treatment. 
However, some States have opted to do so. 
2A system whose population exceeds 50,000 after July 1, 1994 must follow the schedule for medium-size systems, 
beginning with the requirement to complete a corrosion control study. 

Form 141-C, Optimal Corrosion Control Treatment/Water Quality Parameters, has been provided in Appendix 
E. This form can help you to document:  the results of corrosion control treatment studies, your 
optimal corrosion control treatment recommendation, certification that optimal corrosion control 
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treatment has been installed, and request for modification of State decisions regarding current corrosion 
control treatment or WQPs.  You need only complete those boxes that apply. 

Lead and copper tap monitoring and WQP monitoring requirements are discussed in detail in Chapter 
II and III, respectively.  In addition, Appendix C contains several lead and copper tap and WQP 
monitoring timelines that illustrate how these monitoring requirements are impacted by a system’s size 
category and whether a system exceeds an action level. 

For more information on corrosion control treatment refer to: 
Lead and Copper Rule Guidance Manual, Volume II: Corrosion Control 
Treatment, September 1992. 

What Are the Source Water Treatment Requirements? (See §141.83) 

Systems that exceed the lead or copper action level are triggered into source water treatment 
requirements.  In general, these requirements will be limited to source water monitoring.  EPA 
anticipates that few systems have high source water lead or copper levels and will require .  The SOWT 
steps are as follows: 

Step 1:	 The system conducts source water monitoring at each entry point (EP) to the 
distribution system and submits a recommendation to the State regarding source water 
treatment (required of all systems that exceed the lead and/or copper action level). 

Step 2: The State decides if source water treatment is needed. 
Step 3: The system installs source water treatment (if required). 
Step 4 The system collects follow-up lead and copper samples at the tap and at each EP (only 

required if treatment is installed). 
Step 5: The State sets maximum permissible levels (MPLs) of lead and copper in source water 

(generally only specified by the State for systems installing source water treatment). 
Step 6: The system conducts periodic lead and copper source water monitoring (required 

regardless of whether source water treatment is installed). 

Table 1-2 indicates the timing of these requirements.  Please note that Steps 3 through 5 only apply to 
those systems that are required to install . 
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Table 1-2:  Source Water Monitoring and Treatment Requirements 

Deadline for Completing Action Number of Months from ALE 

Action SOWT Required SOWT Not 
Required SOWT Required SOWT Not 

Required 

System monitors at 6 months after exceeding the lead and/or 6 months 
each EP & submits copper action level 
recommendation 

State determines if 6 months after receipt of results & 12 months 
SOWT is required recommendation 

System installs SOWT 24 months after N/A 36 months N/A 
State requires SOWT 

System conducts 12 months after N/A 48 months N/A 
follow-up monitoring installing treatment 

State sets MPLs for Within 6 months N/A 54 months N/A 
lead & copper1 after follow-up 

monitoring 

System conducts Annually for surface water/combined sources 66 months 24 months 
routine source water 
monitoring 2 

Triennially for ground water systems Depends on 3-yr compliance period in effect 

System conducts Once during each 9-year compliance cycle Depends on 9-yr compliance cycle in effect 
reduced source water 
monitoring 3 

1 State will set MPLs for both lead and copper even if the system exceeded only one action level.  
2 The 1st year of annual monitoring begins on the date the State set MPLs or determined that SOWT was not needed. 

Triennial monitoring begins with the 3-year compliance period in effect when the State set MPLs or determined that 
SOWT was not needed. 

3 Systems can qualify for reduced monitoring, at a frequency of once every 9-year compliance cycle, if they are in 
compliance with their MPLs for 3 consecutive compliance periods (i.e., 3 annual periods for surface water/combined 
sources; 3, 3-year periods (equals 9 years) for ground water systems). 

O Note: Unlike corrosion control treatment, systems that are at or below both 
action levels must complete the source water treatment steps once begun. 
However, once the State sets MPLs or determines that source water treatment is 
not needed, the system is not required to collect source water samples during 
any source water monitoring period in which its 90th percentile lead and copper 
tap water levels are at or below their action levels. 

Source water monitoring requirements are discussed in more detail in Chapter IV of this guidance. 
Detailed information regarding source water treatment is provided in Lead and Copper Rule Guidance 
Manual, Volume II: Corrosion Control Treatment, September 1992. 
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What Are the Public Education Requirements? (See §141.85) 

If you exceed the lead action level, you must deliver public education to your customers to inform them 
of the health effects of lead, measures you are taking to correct the problem, and what they can do to 
minimize their exposure to lead. The public education requirements are different for CWSs and 
NTNCWSs.  An overview of the requirements are provided below. 

Within 60 days of exceeding the lead action level (either for the first time or again after having 
monitoring periods at or below the lead action level), a CWS must: 

•	 Insert notices in each customer’s water utility bill; 
•	 Deliver pamphlets and/or brochures that contain the public education materials to facilities 

and organizations that provide services to pregnant women and children; 
•	 Submit information to the editorial departments of the major daily and weekly newspapers 

circulated throughout the community; and 
•	 Deliver public service announcements (PSAs) to radio and television stations. 

A CWS must repeat delivery every 6 months for PSAs, and every 12 months for other forms of 
delivery, for as long as the system exceeds the lead action level. 

Within 60 days of exceeding the lead action level (either for the first time or again after having 
monitoring periods at or below the lead action level), an NTNCWS must distribute public education 
by: 

•	 Posting informational posters in public places or in common areas of buildings served by 
the system; and 

•	 Distributing informational pamphlets and/or brochures to each person served by the 
NTNCWSs. 

An NTNCWS must repeat this information annually for as long as it exceeds the lead action level. 

Any system can stop delivering public education whenever its 90th percentile lead level is at or below 
the action level for one monitoring period. If it again exceeds the lead action level, it must recommence 
public education within 60 days of the exceedance. 

O Please note, the LCRMR offer some flexibility in making revisions to the mandatory public 
education language and the distribution of public education materials. 

For more information on public education, refer to the 
updated guidance:  Lead in Drinking Water Regulation: Public 
Education Guidance, EPA 816-R-02-010. 
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What Are the Lead Service Line Replacement Requirements? (See §141.84) 

If treatment is not effective in reducing lead levels, systems with lead service lines must replace at least 
7 percent of their lines annually (the State can require a higher rate).  The State can also require systems 
to begin lead service line replacement if they do not meet their deadline for installing corrosion control 
or source water treatment.  Systems can discontinue lead service line replacement if they are at or below 
the lead action level for 2 consecutive monitoring periods. 

The monitoring requirements that are associated with lead service line replacement are discussed in 
Chapter V.  A detailed discussion of the lead service line replacement requirements is provided in Lead 
and Copper Rule Guidance Manual, Volume II: Corrosion Control Treatment, September 1992. 
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CHAPTER II: LEAD AND COPPER TAP MONITORING 
AND REPORTING REQUIREMENTS 

What Is The Purpose of Collecting Lead and Copper Tap Samples? 

The tap water monitoring protocol for lead and copper is designed to identify those residences or 
sampling locations with lead service lines, lead interior plumbing, or copper pipes with lead solder. 
Samples collected from these locations are most likely to have high levels of lead and/or copper caused 
by the contact of corrosive water with lead- and copper-containing plumbing materials.  You are 
required to monitor at these “high-risk” locations, whenever possible (versus collecting a random 
sample) to better ensure that high levels of lead or copper are detected and that you institute treatment 
that provides uniform and adequate levels of health protection throughout the distribution system.  Tap 
water monitoring for lead and copper not only allows you to determine the lead and copper 
concentrations in drinking water, but if you have installed treatment, monitoring allows you to assess 
the effectiveness of corrosion control treatment and/or source water treatment. 

Is My System Required to Collect Lead and Copper Tap Samples? (See §§140.80(a) & 
141.86(c)&(d)) 

All CWSs and NTNCWSs must collect lead and copper tap samples.  Transient, non-community water 
systems are not subject to the lead and copper regulations.  The frequency of the monitoring and 
number of samples to be collected and analyzed is based primarily on how many people you serve and 
your tap water monitoring results. 

When Do I Collect Lead and Copper Tap Samples? (See §§141.86(c) & (d)) 

Lead and copper monitoring can be divided into four phases: 

•	 Initial monitoring that is required of all systems. 

•	 Follow-up monitoring that corresponds to the 2, consecutive 6-month periods after a 
system completes the installation of corrosion control and is only required for systems that 
install treatment. 

•	 Routine monitoring applies both to systems that are required to install treatment and to 
(b)(2) systems.  For these systems, this monitoring occurs after the State sets OWQPs. 

•	 Reduced monitoring corresponds to monitoring that occurs at a reduced frequency and a 
reduced number of sample locations.  This reduction is based on a system’s lead and copper 
90th percentile levels or compliance with OWQPs. 

Each type of monitoring is discussed in greater detail below.  In addition, refer to the monitoring 
timelines in Appendix C which help illustrate how lead and copper tap monitoring requirements are 
impacted by a system’s size category and whether the system exceeds an action level. 
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Initial Lead and Copper Tap Monitoring 

The LCR specifies dates by which you were required to begin monitoring.  The date was dependent on 
the number of people that you served as shown in Table 2-1 below, and was specified for discrete 6
month monitoring periods of January through June and July through December. 

Table 2-1:  Schedule for Initial Monitoring1 

System Size 
(No. of People Served) 

1st Initial 
Monitoring Period 

2nd Initial 
Monitoring Period 

3,300 and under 7/1/93 - 12/31/93 1/1/94 - 6/30/942 

3,301 - 50,000 7/1/92 - 12/31/92 1/1/93 - 6/30/932 

50,001 and more 1/1/92 - 6/30/92 7/1/92 - 12/31/92 

O NOTES: 
1If you are a new system, consult with your State LCR Coordinator to find out when you 
should begin lead and copper monitoring. 
2Required if you do not exceed either action level during the 1st initial monitoring period, or if 
your State specifies that you must conduct this monitoring. 

If you serve more than 50,000 people, you were required to conduct both 6-month rounds of initial 
lead and copper tap monitoring at the standard number of sites, required for your system size (see 
Table 2-2).  

If you serve 50,000 or fewer people, you were required to conduct a minimum of one, 6-month round 
of initial monitoring at the standard number of sites (see Table 2-2).  The requirement for you to 
conduct a second round of initial lead and copper tap 
monitoring was based on your 90th percentile lead and 
copper levels during the first round of monitoring as 
follows: 

•	 You were not required to collect a second 
round of initial monitoring if you exceeded 
the lead or copper action level (unless 
required by your State).  Instead, you were 
triggered into corrosion control treatment 
steps (refer back to the corrosion control 
treatment discussion in Chapter I). You 
also had the option to continue lead and 
copper tap monitoring while conducting 
corrosion control treatment steps to 
determine if you were eligible to stop these 
steps (i.e., you had 2, consecutive, 6-month periods in which your 90th percentile lead and 
copper levels were at or below their respective action levels).  

Table 2-2: Minimum Number of Lead 
and Copper Tap Samples for Systems on 

Standard Monitoring 

System Size No. of Samples

 > 100,000 100

 10,001 - 100,000 60

 3,301 - 10,000 40

 501 - 3,300 20

 101 - 500 10 

# 100 5 
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O Note:  If you are triggered into corrosion control treatment requirements, some 
lead and copper tap monitoring will be needed to evaluate the type of corrosion 
control to be installed and/or fine-tune your treatment.  These samples are not 
part of your monitoring requirements.  However, some States may require 
systems to submit these data for compliance purposes.  In this event, the lead 
and copper samples must be used by systems and States in calculating 90th 

percentile levels [See §141.86(e)]. 

•	 You were required to conduct a second round of initial monitoring during the next 6 
months, if you were at or below the lead and copper action levels during the first round of 
monitoring. 

O Note: If you serve 50,000 or fewer people and never exceed an action level, you 
only have to conduct periodic lead and copper tap monitoring. 

~ No other requirements apply to you ~ 

Follow-up Lead and Copper Tap Monitoring 

If you are required to install corrosion control treatment, you must conduct 2, consecutive, 6-month 
rounds of follow-up lead and copper tap monitoring at the standard number of sites.  If you serve more 
than 50,000 people and you did not meet either the (b)(2) or (b)(3) criteria, this monitoring was required 
to be conducted by January 1, 1998.  If you serve 50,000 or fewer people, this monitoring must be 
completed within one year of installing corrosion control treatment. 

Routine Lead and Copper Tap Monitoring 

If you serve more than 50,000 people and you do meet the (b)(3) criteria, you must monitor semi
annually at the standard number of sites until you qualify for reduced monitoring by being in 
compliance with your OWQP specifications for 2, consecutive, 6-month monitoring periods. 

If you serve 50,000 or fewer people and you continue to exceed either action level after installing 
corrosion control treatment, you must monitor semi-annually at the standard number of sites until you 
qualify for reduced monitoring by being in compliance with your OWQP specifications for 2, 
consecutive, 6-month monitoring periods. 
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Am I Eligible for Reduced Lead and Copper Tap Monitoring? (See §§141.86(d)(4) & 
(g)) 

Reduced Lead and Copper Tap Monitoring 

Criteria for Annual Monitoring:  You can reduce the frequency of your monitoring to annually and 
collect from a reduced number of sites, as shown in Table 2-3, if: 

1.	 You serve 50,000 or fewer people, and you are at 
or below both action levels during 2, consecutive, 
6-month monitoring periods.  The earliest that 
you could qualify for reduced monitoring is after 
initial monitoring.  You do not need prior 
approval from the State. 

OR 

2.	 For any size system, you operate in accordance 
with State-specified OWQPs during 2, 
consecutive, 6-month monitoring periods.  The 
LCRMR no longer require you to request reduced 
monitoring status from the State.  However, you must 
receive written permission to proceed to reduced monitoring. 

Table 2-3: Minimum Number of Lead 
and Copper Tap Samples for Systems on 

Reduced Monitoring 

System Size No. of Samples 

> 100,000 50 

10,001 - 100,00 30 

3,301 - 10,000 20 

501 - 3,300 10 

101 - 500 5 

# 100 5 

Note: The number of samples for systems serving # 
100 people is the same under standard and reduced 
monitoring. 

REMEMBER: If you do not have the required number of  sampling 
sites, it may be necessary to collect more than one sample from the 
same location, on different days, in order to collect the minimum 
number of required samples. 

Criteria for Triennial Monitoring:  You can reduce the frequency of sampling to once every 3 years 
and collect the reduced number of samples if you are: 

1.	 A system that serves 50,000 or fewer people and your 90th percentile lead and copper levels are 
at or below both action levels for 3 consecutive years.  You do not need prior approval from the State). 
Two, consecutive, 6-month periods at or below both action levels (such as the two initial 
monitoring periods) can count as the first year of the 3 years needed to qualify for triennial 
monitoring. 

2.	 Any size system that operates in accordance with State-specified OWQPs during, 3 consecutive 
years, even if you exceed one or both action levels.  You must receive written permission to proceed to 
reduced monitoring. 
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3.	 Any size system that demonstrates that it meets the (b)(3) criteria.  The LCRMR clarify that 
(b)(3) systems must conduct one round of monitoring at the reduced number of sites between 
September 1, 1997 and September 30, 2000 and collect lead and copper tap samples at least 
once every 3 calendar years, thereafter (Note: Some States may not allow triennial monitoring for certain 
size systems). If you no longer meet the (b)(3) criteria for any of the following reasons, you must 
begin corrosion control treatment steps, beginning with the study: 

•	 The difference between your 90th percentile lead level at the tap and the lead level in your 
source water is 0.005 mg/L or higher; or 

•	 You exceed the lead action level; or 
•	 You exceed the copper action level on or after July 12, 2001. 

4.	 Any size system with 90th percentile lead levels of less than or equal to 0.005 mg/L and 90th 

percentile copper levels of less than or equal to 0.65 mg/L, for 2, consecutive, 6-month periods 
(also known as accelerated reduced lead and copper tap monitoring).  This provision is newly 
allowed under the LCRMR and is less stringent than the original LCR.  T You must first check 
with your State to determine if it has adopted this provision. 

Criteria for a Monitoring Waiver:  Under the LCRMR, if you serve 3,300 or fewer people, you may 
be eligible for a lead and/or copper monitoring waiver, that allows you to collect lead and copper 
samples at 9-year intervals at the reduced number of sites if you meet specific materials and monitoring 
criteria. 

•	 To meet the materials criteria for lead, you must certify that the plumbing materials in your 
system contain no plastic pipes which contain lead plasticizers, or plastic service lines which 
contain lead plasticizers, and are free of lead service lines, lead pipes, lead soldered pipe 
joints, and leaded brass or bronze alloy fittings and fixtures, unless the fittings and fixtures 
meet the specifications of any standard established by SDWA section 1417(e).  To meet the 
materials criteria for copper, you must certify that the plumbing materials in your system do 
not contain any copper pipes or copper service lines.  

•	 The monitoring criteria specify that your 90th percentile lead level cannot be greater than 
0.005 mg/L and your 90th percentile copper level cannot be higher than 0.65 mg/L. 

Full waivers may be granted if you meet the materials and monitoring criteria for both lead and copper. 
Partial waivers for lead or copper may be granted if you demonstrate to the State that you meet the 
materials and monitoring criteria for either lead or copper, but not both.  States may elect not to grant 
full or partial monitoring waivers. Note: Some States are not planning on adopting this waiver provision.   

A few States granted waivers prior to the April 11, 2000, effective date of the LCRMR.  If you were 
granted a “pre-existing waiver” and were not required to monitor, the LCRMR specify that you had to 
conduct at least one set of lead and copper samples at the tap at the standard number of sites by 
September 30, 2000. 
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For more information on monitoring waivers, refer to: 
Monitoring Waivers under the Lead and Copper Rule Minor 
Revisions for Systems Serving 3,300 or Fewer People, April 2000, 
EPA 815-R-99-021. 

Table 2-4 below summarizes the criteria that you must meet to qualify for reduced monitoring.  For 
systems serving more than 100 people, monitoring is conducted at a reduced number of sites. 

Table 2-4:  Reduced Lead and Copper Tap Monitoring Criteria 

System Size 
(No. of people served) Criteria Monitoring 

Frequency 

50,000 and fewer At or below both action levels for 2 consecutive 6-month monitoring 
periods. Annual 

Any size Meet OWQP specifications for 2 consecutive 6-month monitoring 
periods. 

50,000 and fewer  At or below both action levels for 3 consecutive years of monitoring. 

Triennial 

Any size Meet OWQP specifications for 3 consecutive years of monitoring. 

Any size 90th percentile lead level is # 0.005 mg/L and 90th percentile copper level is 
# 0.65 mg/L for 2, consecutive, 6-month periods. ONote: This is newly 
allowed under the LCRMR and the State must adopt it before it can be implemented. 

Any size Meet (b)(3) criteria: 
1. the 90th percentile lead level minus the highest source water level is < 

0.005 mg/L for 2 consecutive, 6-month monitoring periods. 
or 

2. source water lead levels are below the MDL and the 90th percentile lead 
level is # 0.005 mg/L for 2 consecutive, 6-month monitoring periods. 

and 
3. after July 12, 2001, 90th percentile copper levels are at or below the 

copper action level. 

25 to 3,300 Meet monitoring waiver criteria: 
1. 90th percentile levels are # 0.005 mg/L for lead and/or # 0.65 mg/L 

for copper. 
and 

2. plumbing materials meet certain criteria that indicate negligible risk 
from lead and/or copper exposure. 

and 
3. waiver is approved by the State. 

Once every 9 
years 

Note: 2 consecutive, 6-months at or below both action levels can count as the first year of the 3 years needed to qualify 
for triennial monitoring. 

Under the LCR, you were required to conduct reduced lead and copper tap monitoring (i.e., annual or 
triennial monitoring) during the months of June through September.  Under the LCRMR, the State may 
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require you to collect your tap samples during months other than June through September, if it believes 
that another time period better represents a time of normal operation where the highest lead levels are 
likely to occur (e.g., seasonal system that is closed during the summer months).  The LCRMR specify a 
one-time transition period for switching to the new monitoring period, including systems granted 
monitoring waivers. 

If you monitor: Then the next round of samples is due no later than: 

Annually 21 months after the previous round 

Triennially 45 months after the previous round 

Every 9 years The end of the 9-year cycle 

For example, assume a system is on annual monitoring and last sampled on July 7, 2001.  The system is 
typically closed during the summer months and the State requires the system to collect its samples 
during October through December.  The LCRMR allow a maximum of 21 months for a system on 
annual monitoring to transition to the new monitoring schedule or April 7, 2003 in this example. 
However, since this system must collect its samples during October through November, it only has 
until December 31, 2002 to complete this monitoring (a little under 18 months). 

Where Must I Collect My Samples? (See §141.86(a)) 

The lead and copper regulations require you to sample at locations that may be particularly susceptible 
to high lead or copper concentrations.  The LCR establishes a tiering system for prioritizing sampling 
sites.  A materials evaluation is required to help classify sampling sites into tiers.  You must perform a 
materials evaluation before you begin lead and copper tap monitoring (refer back to Table 2-1).  Table 
2-5, below, defines the tiering system for prioritizing sampling sites. 
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Table 2-5:  Tiering Classification 

If you are a CWS If you are an NTNCWS 

Tier l sampling sites are single family structures: 
P with copper pipes with lead solder installed after 

1982 (but before the effective date of your State’s lead ban) 
or contain lead pipes; and/or 

P that are served by a lead service line. 

O  Note:  When multiple-family residences (MFRs) 
comprise at least 20% of the structures served by a 
water system, the system may count them as Tier 1 
sites. 

Tier 2 sampling sites consist of buildings, including 
MFRs: 
P with copper pipes with lead solder installed after 

1982 (but before effective date of your State’s lead ban) 
or contain lead pipes; and/or 

P that are served by a lead service line. 

Tier 3 sampling sites are single family structures w/ 
copper pipes having lead solder installed before 1983. 

Tier l sampling sites consist of buildings: 
P with copper pipes with lead solder installed 

after 1982 (but before the effective date of your State’s 
lead ban) or contain lead pipes; and/or 

P that are served by a lead service line. 

Tier 2 sampling sites consist of buildings with 
copper pipes with lead solder installed before 1983. 

Tier 3: Not applicable. 

O Note: All States were required to ban the use of lead solder in all public water systems, and all homes and 
buildings connected to such systems by June 1988 (most States adopted the ban in 1987 or 1988).  Contact the 
Drinking Water Program in your State to find out the effective date. 

Once monitoring begins, you must use the same sites, unless a site is no longer accessible to you or no 
longer fits the requirements of a priority site (e.g., the lead service lines that served the site have been ). 

The LCRMR specify that sites that are chosen for reduced monitoring (i.e., monitoring that is 
conducted at a 1-year, 3-year, or 9-year frequency) must be representative of those sites that were used 
during standard monitoring.  The LCR did not contain language regarding which sites should be used 
for reduced monitoring.  You may wish to randomly select the reduced number of sites from the larger 
pool used during standard monitoring.  The intent of the rule is that you do not use only those 
sampling locations with the lowest lead or copper levels.  The revised rule also gives States the choice to 
determine which sample locations you must use.  Before proceeding, check with your State to find out 
what method the State uses in selecting reduced monitoring sampling sites. 

Sources of Information That You Should Review 

To identify enough sites that meet targeting criteria, you should survey all records documenting the 
materials used to construct and repair your distribution system and buildings connected to your 
distribution system. Relevant information can be attained through the following sources: 

• Plumbing Codes; 
• Plumbing Permits; 

Lead and Copper Monitoring Guidance 19 February 2002 



• Distribution Maps and Drawings; 
• Inspection and Maintenance Records; 
• Meter Installation Records; 
• Capital Improvement and Master Plans; 
• Standard Operating Procedures; 
• Operation and Maintenance Manuals; 
• Permit Files; 
• Existing Water Quality Data; 
• Interviews with Senior Personnel, Building Inspectors, and Retirees; and 
• Community Survey. 

EPA recommends that you identify more sampling sites than the number of samples you are required 
to collect during each monitoring period, in case volunteers drop out.  The regulations specify the 
minimum number of tap samples that you must collect each monitoring period, as are shown in Tables 
2-2 and 2-3. For example, if you serve 3,301 to 10,000 people, you are required to collect 40 tap water 
samples during each of (at least) 2, consecutive, 6-month monitoring periods.  You should try to 
maintain a list of about 60 to 80 sampling sites that meet the Tier 1 targeting criteria.  If you cannot 
identify 60 to 80 sites meeting the Tier 1 targeting criteria, then you should complete your list with sites 
meeting Tier 2 criteria, followed by those meeting Tier 3 criteria (for CWSs only).  If you do not have 
enough Tier 1, 2, and 3 sites, the LCRMR clarify that you must complete your sampling pool with 
representative sites.  A site is representative if its plumbing is similar to that of other sites in your 
system. EPA encourages you to use sites with copper plumbing installed subsequent to the local 
implementation if the lead ban (typically 1988 or 1989), provided these sites can be considered 
representative. 

If your system contains lead service lines, then, if possible, half of the required sampling sites should be 
served by a lead service line.  Using the medium system example: your sampling plan should include 20 
sites that are served by a lead service line, and you should try to maintain a list of about 30 to 40 
sampling sites served by lead service lines to ensure access to enough sites. 

The preamble of the LCRMR (see page 1970) also clarifies that you may need to collect more than one 
sample from the same location, on different days, in order to meet your minimum sampling 
requirements.  For example, if you are required to collect a minimum of five samples, but you only have 
one sampling site, you must collect five samples from this sampling site on different days. 

Three worksheets for organizing the information collected during the materials evaluation are included 
in Appendix E as follows: 

• Worksheet 1:	 Materials Survey Investigation Results 
•	 Worksheet 2: Materials Survey Results by Number of Service Connections for each 

Plumbing Materials Type 
• Worksheet 3:	 Summary of Material Survey Results  
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These worksheets can help you determine the sites that contain the highest priority materials.  You do 
not have to send them to the State, unless requested.  In addition, you may want to conduct some site 
surveys to be sure you have identified sites with lead. 

If You Cannot Find Enough Sampling Sites with High Risk 

If you are unable to collect all your samples from Tier 1 sites, then you must follow the procedures 
discussed below: 

•	 When a sufficient number of Tier 1 sites do not exist or are inaccessible, you should 
complete your sampling pool with Tier 2 sites. 

•	 For CWSs, when a sufficient number of Tier 1 and 2 sites do not exist or are inaccessible, 
you should complete your sampling pool with Tier 3 sites. 

•	 According to the LCRMR, any water system that cannot complete its sampling at sites that 
meet the applicable tiering criteria must complete sampling at representative sites 
throughout the distribution system. 

•	 You are not required to target buildings with lead solder installed after the effective date 
that the lead ban was adopted in your State. 

•	 You should not monitor at sampling sites that have water softeners; however, if all of your 
available sampling sites have water softeners, you should identify the highest risk sites (Tier 
1) and monitor at those locations (such as a kitchen or bathroom tap). 

•	 If you are not able to draw at least half of your samples from taps served by lead service 
lines, you must collect a sample from each site that is served by a lead service line. 

For example, a system serving 3,301 to 10,000 people does not qualify for reduced 
monitoring and is required to collect tap water samples from a total of 40 sites, 20 of which 
must be from sites served by a lead service line.  If, after reviewing all of the records listed 
on the previous page, the system can identify only 12 sites served by a lead service line, it 
must collect a tap water sample from each of those sites.  The remaining 28 samples would 
be collected from other Tier 1 sites.  If an insufficient number of Tier 1 sites are available, 
the system must use Tier 2 sites, followed by Tier 3 sites, and lastly by representative sites. 
Refer back to Tables 2-2 (standard monitoring) and 2-3 (reduced monitoring) to identify the appropriate 
number of sites for your system size. 

•	 If you have no lead service lines, but you have lead goosenecks or pigtails, you can collect 
tap water samples at the sites with the goosenecks and/or pigtails. 

How Do I Collect Lead and Copper Tap Water Samples? (See §141.86(b)) 

When collecting lead and copper tap samples, you must follow the procedures listed below: 
•	 Always collect a 1-liter sample in one container only (e.g., do not split the sample between 

two containers). 
•	 Always collect a first-draw sample from a tap where the water has stood in the pipes for at 

least 6 hours (e.g., no flushing, showering, etc.), except where noted below in the box titled: “Related 
LCRMR Provisions”. However, make sure it is a tap that is used regularly, and not an 
abandoned or infrequently used tap. 
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•	 First-draw samples collected at single-family residences should always be drawn from the 
cold-water kitchen tap or bathroom tap. 

•	 First-draw samples collected from buildings other than single-family homes should always 
be drawn from an interior tap from which water is typically taken for consumption. 

•	 You may allow residents to collect sample, but you must supply the residents with 
instructions as to the sample collection procedures.  You can use the instruction form 
provided as page E-5 of Appendix E.  Be sure to properly label sample bottles prior to 
distributing them to residents. 

•	 As a general rule, you should collect your lead and copper tap water samples early in the 
monitoring period in case you exceed the lead or copper action level.  This is because you 
will be required to also collect WQP samples during the same monitoring period (refer to 
Chapter III for a more detailed discussion of WQP monitoring). 

•	 After the sample is drawn, acidification of the sample should be completed by the 
laboratory personnel upon receipt of the sample, but in no case later than 14 days after 
sample collection. Neither the homeowner nor the sample collector should handle the 
nitric acid used for sample acidification. 

•	 If you cannot gain access to an original sampling site during any repeat sample collections, 
you should collect a tap water sample from another site which meets the same targeting 
criteria as the original site.  The replacement site should be located within reasonable 
proximity of the original site.  (Note: Some States require prior notification or approval of any changes 
in sampling sites.)  Form 141-A in Appendix E provides you with an easy-to-follow format for 
tracking sample site identification and certification. 

Related LCRMR Provision 

If you are an NTNCWS or CWS (such as a prison or hospital) that does not have 
enough inside taps where the water stands unused for at least 6 hours, the LCRMR 
allow you to use inside taps that are the most likely to have remained unused for the 
longest period of time.  Your State contact will tell you whether you must submit a 
sampling plan for State approval prior to sampling at non-first-draw sample 
locations or if you can proceed with sampling and submit the plan with your 
sampling results. 

T Please check with your State before collecting any non-first draw samples. 

What Are the Approved Methods for Analyzing Water Samples for Lead and Copper? 
(See §141.23(l)) 

The approved analytical methods for lead, copper, and all WQPs (pH, calcium, alkalinity, silica, 
orthophosphate, conductivity, and temperature) are shown in Table 2-6.  A summary of the 
preservation protocols, sample containers, and maximum holding times for analysis is provided in 
Table 2-7. 
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Table 2-6:  Approved Analytical Methods for the Lead and Copper Rule 

Contaminant 
Methodology 8 

EPA ASTM3 SM4 Other 

Alkalinity 

Titrimetric D1067-92B 2320 B 

Electrometric titration I-1030-855 

Calcium 

EDTA titrimetric D511-93A 3500-Ca D 

Atomic absorption; direct aspiration D511-93B 3111 B 

Inductively-coupled plasma2 200.7 3120 B 

Copper 

Atomic absorption; furnace D1688-95C 3113 B 

Atomic absorption; direct aspiration D1688-95A 3111 B 

Inductively Coupled Plasma (ICP)2 200.7 3120 B 

ICP-Mass spectrometry2 200.8 

Atomic absorption; platform2 200.9 

Conductivity Conductance D1125-95A 2510 B 

Lead 

Atomic absorption; furnace D3559-95D 3113 B 

ICP-Mass spectrometry2 200.8 

Atomic absorption; platform2 200.9 

Differential pulse anodic stripping voltammetry Method 
10019 

Orthophosphate7 

Colorimetric, automated, ascorbic acid6 365.1 4500-P F 

Colorimetric, ascorbic acid, single reagent D515-88A 4500-P E 

Colorimetric, phosphomolybdate; I-1602-855 

Colorimetric, automated-segmented flow I-2601-905 

Colorimetric, automated discrete I-2598-855 

Ion Chromatography6 300.0 D4327-91 4110 B 

pH 

Electrometric1 150.1, 150.2 D1293-95 4500-H+B 

Silica 

Colorimetric: molybdate blue I-1700-85 

Colorimetric: automated-seg. flow I-2700-85 
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Table 2-6:  Approved Analytical Methods for the Lead and Copper Rule 

Contaminant 
Methodology 8 

EPA ASTM3 SM4 Other 

Colorimetric D859-95 

Colorimetric: molybdosilicate 4500-Si D 

Colorimetric: heteropoly blue 4500-Si E 

Colorimetric: automated method for 
molybdate-reactive silica 

4500-Si F 

Colorimetric: inductively-coupled plasma 200.7 3120 B 

Temperature 

Thermometric 2550 
Notes 

1 “Methods for Chemical Analysis of Water and Wastes’’, EPA/600/4-79/020, March 1983.  Available at NTIS, PB84-128677. 
2 ‘‘Methods for the Determination of Metals in Environmental Samples—Supplement I’’, EPA/600/R-94/111, May 1994. Available 
at NTIS, PB95-125472. 
3 Annual Book of ASTM Standards, 1994 and 1996, Vols. 11.01 and 11.02, American Society for Testing and Materials. The previous 
versions of D1688-95A, D1688-95C (copper), D3559-95D (lead), D1293-95 (pH), D1125-91A (conductivity) and D859-94 (silica) are 
also approved.  These previous versions D1688-90A, C; D3559-90D, D1293-84, D1125-91A and D859-88, respectively are located in 
the Annual Book of ASTM Standards, 1994, Vols. 11.01.  Copies may be obtained from the American Society for Testing and 
Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428. 
4 18th and 19th editions of Standard Methods for the Examination of Water and Wastewater, 1992 and 1995, respectively, American 
Public Health Association; either edition may be used. Copies may be obtained from the American Public Health Asso-ciation, 1015 
Fifteenth Street NW, Washington, DC 20005. 
5 Method I-2601-90, Methods for Analysis by the U.S. Geological Survey National Water Quality Laboratory Determination of 
Inorganic and Organic Constituents in Water and Fluvial Sediments, Open File Report 93-125, 1993; For Methods I-1030-85; I-1601-
85; I-1700-85; I-2598-85; I-2700-85; and I-3300-85 See Techniques of Water Resources Investigation of the U.S. Geological Survey, 
Book 5, Chapter A-1, 3rd ed., 1989; Available from Information Services, U.S. Geological Survey, Federal Center, Box 25286, 
Denver, CO 80225-0425. 
6 ‘‘Methods for the Determination of Inorganic Substances in Environmental Samples’’, EPA/600/R-93/100, August 1993. Available 
at NTIS, PB94-120821. 
7Unfiltered, no digestion or hydolysis. 
8 Because MDLs reported in EPA Methods 200.7 and 200.9 were determined using a 2X preconcentration step during sample 
digestion, MDLs determined when samples are analyzed by direct analysis (i.e., no sample digestion) will be higher.  For direct analysis 
of cadmium and arsenic by Method 200.7, and arsenic by Method 3120 B sample preconcentration using pneumatic nebulization may 
be required to achieve lower detection limits.  Preconcentration may also be required for direct analysis of antimony, lead, and 
thallium by Method 200.9; antimony and lead by Method 3113 B; and lead by Method D3559-90D unless multiple in-furnace 
depositions are made. 
9 The description for Method Number 1001 for lead is available from Palintest, LTD, 21 Kenton Lands Road, P.O. Box 18395, 
Erlanger, KY 41018.  Or from the Hach Company, P.O. Box 389, Loveland, CO 8053. 

Laboratory certification will only be required for lead and copper analyses, and is based on the 
performance requirements included with the method detection limits.  The use of the approved 
analytical methods for all of the WQPs as well as lead and copper is necessary to assure consistent 
results and high quality data. However, sample collection and analysis procedures in the field can 
contribute to errors in measurement.  A quality assurance/quality control (QA/QC) program for field 
sampling/analysis and laboratory analysis should be developed and implemented by all water systems. 
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If a commercial or State laboratory performs the laboratory analyses, it is still important that quality 
control measures be taken for the field sampling portion of the monitoring program. 

A complete QA/QC program should contain components at each step in the data collection process, 
including sample collection and methods, laboratory sample handling and analysis, and 
recording/reporting of the results.  An important element in implementing a successful QA/QC 
program is the ability to properly track a sample from its collection through analysis and ultimate 
recording in either the State or your database.  The QA/QC program requirements for sample tracking 
include: (1) sample identification; (2) complete sample labeling; (3) training sample collectors and field 
data collectors; (4) parallel construction of laboratory record keeping and database format to sample 
labeling and identification; and, (5) periodic self-audits of the QA/QC procedures. 

Significant benefits could be gained by the implementation of a program to properly label and identify 
samples to track their collection, analysis, and results.  Minimally, the data fields (i.e., variables defined 
within the laboratory and/or your database) needed to fully identify a sample are: 

1.	 Water System Identification Number. 
2.	 Applicable Water System Entry Point Identification Numbers. (There may be multiple entry 

points to a distribution system which should be identified for each sample collected within 
it.) 

3.	 Sample Identification Number. 
4.	 Sample Type Identifier: (2 Fields) 

a.	 First-draw tap, Distribution system, Source water for lead and copper, Source water for 
WQPs, or Lead service line. 

b.	 Initial, Follow-Up, Routine, Reduced, or Lead Service Line. 
5.	 Sample Site Identifier: (3 Fields) 

a.	 Region of Distribution System. (Suggest that Region 0 be assigned for each entry point 
location.) 

b.	 Subregion of Distribution System. (Suggest that Subregion 0 be assigned for each entry 
point location.) 

c.	 Sample Site Specific Identifier. 
6.	 Sample Collection Date. 
7.	 Sample Collection Time. 
8.	 Sample Period. 
9.	 Sample Collector Identifier: Public Water System (PWS) Staff, Resident, State, or Other. 
10. Parameters for Analysis: Lead, Copper, Water Quality Parameters or pH and Temperature 

(field measurements). 
11. Sample Site Street Address - for water system use. 
12. Sample Collection Route - for water system use. 
13. Water system Name. 
14. Water system Contact Person and telephone number. 

You should include data fields to identify those samples delivered to the laboratory representing travel 
blanks and blind spikes.  As part of your routine QA/QC program for analytical results, travel blanks 
should be included in at least 10 percent of the sampling kits delivered to and returned from 
homeowners performing tap monitoring.  Additionally, for lead and copper analyses, at least three blind 
spike samples should be included during every 6-month monitoring period for medium and large water 
systems, and at least one such sample for small water systems. 
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Table 2-7: Sample Handling Requirements for Lead, Copper, and Water Quality Parameters 

Contaminant or 
Parameters Preservative Container1 Maximum Holding Time2 

Lead 

Copper 

pH 

Conductivity 

Calcium 

Alkalinity 

Orthophosphate 

Silica 

Temperature 

Conc. HNO3 to pH <23 

Conc. HNO3 to pH <23 

None 

Cool, 4°C 

Conc. HNO3 to pH <25 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C 

None 

P or G 

P or G 

P or G 

P or G 

P or G 

P or G 

P or G 

P only 

P or G 

6 months 

6 months 

Test Immediately4 

28 days 

6 months 

14 days 

48 hours 

28 days 

Test Immediately4 

1 P = Plastic, hard or soft; G = Glass, hard or soft. 
2 In all cases, samples should be analyzed as soon after collection as possible. 
3 If nitric acid (HNO3) cannot be used because of shipping restrictions or is not used because homeowners are 

collecting samples, the sample for analysis can be shipped to a laboratory where it must be acidified (generally to pH 
< 2) with concentrated HNO3 as soon as possible but not later than 14 days after sample collection.  Sample must 
stand in the original container used for sampling for at least 28 hours after acidification.  Laboratories should match 
the acid matrix of their samples, quality control, and calibration standards for accurate results.  The latter two sets of 
solutions will have the same, fixed concentration of acid.  It is recommended that good laboratory practice would be 
to determine by prior tests the amount of acid necessary to achieve some pH <2, and make it consistent with the 
standards used.  For instance, for most waters, the previous EPA recommendation of 0.15% v/v of HNO3 will 
result in a pH < 2. Therefore, all samples can be automatically preserved with 1.5 mL of the acid, and all standards 
can be made with the same acid concentration.  In some extreme, high-alkalinity cases, more acid may be necessary. 

4 “Test Immediately” generally means within 15 minutes of sample collection.  In the case of pH, the sample should 
be measured as soon as the sample is taken and should be measured under closed system conditions, particularly if 
the water is poorly buffered. 

5 If HNO3 cannot be used because of shipping restrictions or safety concerns for sampling personnel, the sample for 
analysis may be initially preserved by icing and immediately shipping it to the laboratory.  Upon receipt in the 
laboratory, the sample must be acidified with concentrated HNO3 to pH < 2. 
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How Do I Evaluate My Results? (See §§141.80(c)(3) & 141.86(f)) 

Lead and copper analytical results are evaluated against an action level, not an MCL.  The lead action 
level is exceeded if the concentration of lead in more than 10 percent of tap water samples collected 
during any monitoring period is greater than 0.015 mg/L (i.e., if the 90th percentile level lead level is 
greater than 0.015 mg/L).  The copper action level is exceeded if the concentration of copper in more 
than 10 percent of tap water samples collected during any monitoring period conducted is greater than 
1.3 mg/L (i.e., if the 90th percentile level copper level is greater than 1.3 mg/L).  All samples that meet 
the proper site selection and sample collection procedures are used to determine the 90th percentile 
calculation, even if you collect samples from more sites than required. 

The 90th percentile is calculated separately for lead and copper.  The procedure for determining the lead 
90th percentile value is as follows: 

If you are required to collect more than 5 samples: 
Step 1: Place lead results in ascending order (from lowest to highest value). 
Step 2: Assign each sample a number, 1 for lowest value. 
Step 3: Multiply the total number of samples by 0.9.  
Step 4: Compare the 90th percentile level to the action level of 0.015 mg/L(i.e., 15 parts per 

billion (ppb)). If your 90th percentile value is higher than 0.015 mg/L, you have an 
exceedance. 

Repeat this procedure for copper sample results, except compare the 90th percentile copper level against its action level of 
1.3 mg/L. If your 90th percentile value is greater than 1.3 mg/L, you have an exceedance. 

If you are required to collect 5 samples: 
Step 1: Place lead or copper results in ascending order. 
Step 2: Take the average of the 4th and 5th highest sample.  This is your 90th percentile level.  
Step 3: Compare the 90th percentile level against the lead or copper action level. 

REMEMBER: All sample results taken during the monitoring period 
must be included in your 90th percentile calculations, unless a result has 
been invalidated (refer to the section in this chapter, entitled, What If 
The State Determines That My Samples Are Invalid?).  If a sample is 
invalidated, its replacement sample must be included in the 90th 

percentile calculation. Further, a 90th percentile level cannot be
calculated if the system has collected less than the minimum
required number of samples.  (Superceded by 3/9/04 memo on web.)
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Below are two examples to help demonstrate the 90th percentile calculation for systems that are required 
to collect more than 5 samples.  The first example explains how to determine whether you have 
exceeded an action level when your 90th percentile level is a whole number.  The second example shows 
how to make this determination, using either rounding or interpolation, when your 90th percentile level 
contains a decimal. This may happen when you collect more than the minimum required number of 
samples. 

Example 1: Determining Whether An Action Level Has Been 
Exceeded When the 90th Percentile Level is A Whole Number 

Sample Rank Sample Value (mg/L) 

1 
2 
3 
4 
5 
6 
7 
8 

9 (90th %) 
10 

0.000 
0.000 
0.002 
0.005 
0.005 
0.006 
0.006 
0.010 
0.015 
0.020 

The system does not exceed the lead action level because its 90th percentile level (the 9th sample) is 
0.015 mg/L which equals the lead action level.  To have an exceedance, the 90th percentile level 
must be greater than 0.015 mg/L. 

In Example 2 below, the system is required to collect a minimum of 10 valid samples.  It collects 12 
valid samples and thus, all 12 are used in the 90th percentile calculation. In this example, the 90th 

percentile level is 10.8 (i.e., 12 samples x 0.9 = 10.8). 

Example 2: Determining Whether An Action Level Has Been 
Exceeded When the 90th Percentile Level Contains A Decimal 

Sample Rank Sample Value (mg/L) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

0.000 
0.000 
0.002 
0.005 
0.005 
0.005 
0.006 
0.006 
0.010 
0.014 
0.018 
0.020 
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Either rounding or interpolation can be used to determine the 90th percentile level when the sample that 
represents the 90th percentile value is not a whole number.  Your State may specify which method you 
should use. 

Using Rounding:  EPA’s policy is to: 
1.	 Round down to the nearest whole number if your decimal is 0.4 or lower. 

2.	 Round up to the nearest whole number if your decimal is 0.5 or higher.  

In this example, the 90th percentile sample is 10.8, and you would round up to 11.  So, the sample that 
is ranked 11th in the list represents the 90th percentile value that you compare to the relevant action 
level. 

Using rounding, the 90th percentile result is 0.018 mg/L and the system exceeds 
the lead action level of 0.015 mg/L. 

Using Interpolation:  To determine the 90th percentile level, using interpolation, you would: 
1.	 Subtract the difference between the two samples between which your 90th percentile falls. 

In this example you subtract the 10th sample result of 0.014 mg/L from the 11th sample 
result of 0.018 mg/L, for a difference of 0.004 mg/L. 

2.	 Multiply the difference of 0.004 mg/L by 0.8 because the 90th percentile level is 0.8 higher 
than the 10th sample result: 0.004 x 0.8 = 0.0032 mg/L (or 0.003 when rounded to the 
number of significant figures). 

3.	 Add 0.003 to the lower of the two sample results, in this example to the 10th sample result 
of 0.014 mg/L: 0.003 + 0.014 = 0.017 mg/L. 

Using interpolation, the 90th percentile lead level is 0.017 mg/L and the system 
exceeds the lead action level. 

O Note:  The LCRMR allow the State to perform the 90th percentile calculation for 
you if: 

C your State has notified you that it will perform this calculation; 
C you provide your sampling results and sampling site information by the 

State-specified date; and 
C your State gives you the results of the 90th percentile calculation before the 

end of the monitoring period. 

However, if you do not meet all three of these criteria, you must calculate the 90th 

percentile results yourself, and provide them to the State. 
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What If the State Determines that My Samples Are Invalid? (See §141.86(f)) 

Under the LCRMR the State can invalidate a lead or copper tap water sample if any one of the 
following are true: 

1. The laboratory establishes that improper analysis caused errors; 

2. The State determines that the sample site did not meet the site selection criteria; 

3. The sample container was damaged in transit; or 

4. Substantial reason exists to believe that the sample was tampered with.  

In order for the State to make this determination, you must report to the State all sample results and 
documentation of the reasons that the samples should be invalidated.  Samples may not be invalidated 
solely on the grounds that a follow-up sample result is higher or lower than the original sample.  T 
Please check with your State before requesting sample invalidation, because your State may be unable 
to implement this provision until it has been incorporated into its drinking water regulations. 

Replacement Samples:  If the State invalidates your sample(s), you only need to collect a replacement 
sample if the number of valid samples is below the minimum number of required samples.  For 
example, assume you are on standard monitoring and only collect the required number of samples (use 
40 as an example). If one of these samples is invalidated, you only have 39 valid samples, and 
therefore, must collect 1 replacement sample.  Conversely, if you initially collected 41 samples and 1 
was invalidated, you would still have 40 valid samples and would not need to collect a replacement 
sample.  Note that if a replacement cannot be taken at the same location, it should be taken at a 
location other than one already used for sampling during the monitoring period. 

Replacement samples must be taken as soon as possible, but within 20 days of the date of invalidation, 
or by the end of the applicable monitoring period, whichever is later.  Note that if these samples are 
taken after the end of the applicable monitoring period, they cannot be used to fulfill the sampling 
requirements of a subsequent period. For example, assume a replacement sample is collected in July 
2001 for one invalidated sample that was collected during the January through June 2001 monitoring 
period. You cannot include this replacement sample as part of your samples for the July through 
December 2001 monitoring period. 

Please note that you may find yourself in a situation where the State invalidates your sample(s) on a date 
that does not allow you to collect a replacement sample during the months in which you are required to 
conduct monitoring (i.e., June through September or an alternate period designated by the State).  In 
this event, you can collect this sample outside this time period, as long as you collect the sample(s) no 
later than 20 days after the date the sample(s) was(were) invalidated or by the end of the monitoring 
period, whichever occurs later.  For example, assume you are required to conduct monitoring during 
June through September and the State invalidates one of your samples on October 15, 2000.  You have 
until November 4, 2000 (i.e., 20 days after the State’s invalidation decision) to collect the replacement 
sample. 
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REMEMBER: If a sample is determined to be invalid, you cannot 
include it in your 90th percentile calculations.  However, the 
replacement sample must be included in the calculation. 

What Should I Do If I Exceed an Action Level While I am Monitoring at 6-month 
intervals?  (See §141.80) 

If the 90th percentile lead level exceeds 0.015 mg/L or if the 90th percentile copper level exceeds 1.3 
mg/L, you must: 

•	 Conduct WQP monitoring in each monitoring period in which you exceed an action level, if 
you serve 50,000 or fewer people.  If you are a large system, you are required to collect 
WQPs regardless of whether you exceed an action level (unless you meet the (b)(3) criteria) 
(see §141.87). Refer to Chapter III which discusses WQP requirements in more detail. 

•	 Collect lead and copper source water samples and submit a source water treatment 
recommendation to the State, if you have not already done so within 6 months of the 
exceedance (see §141.83(b)).  Form 141-D, Source Water Monitoring and Treatment, in 
Appendix E has been provided to assist you with compiling the information needed to 
support and provide your recommendation.  You do not need to complete the boxes 
entitled “Certification that Source Water Treatment Has Been Installed” or “Request for 
Modification of State Treatment Decisions and/or Maximum Permissible Lead and Copper 
Levels”.  

•	 Submit an optimal corrosion control treatment recommendation to the State, if you have 
not already done so within 6 months of the exceedance for systems serving 50,000 or fewer 
people.  Systems serving more than 50,000 people were required to provide this 
recommendation as part of their corrosion control study by July 1, 1994 (see §141.81)(e)(1)). 

In addition, for lead action level exceedances, you must: 

•	 Deliver the public education program described in Lead in Drinking Water Regulation: Public 
Education Guidance, EPA 816-R-02-010.  If your system has never exceeded, or if the 
exceedance occurred after a monitoring period without a lead exceedance, then delivery is 
due within 60 days.  If it is a continued exceedance, then delivery is every 6 months or 
annually depending on whether you are a CWS or NTNCWS and depending on the form of 
public education delivery required (see §141.85). 

•	 If you exceed the lead action level after installing optimal corrosion control treatment 
and/or source water treatment (whichever occurs later), you must replace 7 percent of your 
lead service lines within 12 months of the exceedance.  You also must replace an additional 
7 percent every 12 months thereafter for as long as you continue to exceed the lead action 
level.  However, the State may require that more than 7 percent be replaced each year (see 
§141.84). Chapter V provides an overview of the lead service line replacement requirements 
and a more detailed discussion regarding the related monitoring and reporting requirements. 
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What Should I Do If I Exceed the Lead or Copper Action Level During Reduced 
Monitoring? (See §§141.80 & 141.86(d)(4)(vi)(A)) 

If the 90th percentile lead level exceeds 0.015 mg/L or 90th percentile copper level exceeds 1.3 mg/L, 
you must: 

•	 Stop monitoring at a reduced number and frequency, and, 6 months from the date of the 
exceedance, begin collecting the standard number of samples every 6 months (see 
§141.86(d)(4)(vi)). Refer back to Table 2-2 to find the correct number of sites for your 
system size. 

•	 Conduct WQP monitoring in each monitoring period in which you exceed an action level, if 
you serve 50,000 or fewer people.  If you are a large system, you are required to collect 
WQPs regardless of whether you exceed an action level (unless you meet the (b)(3) criteria) 
(see §141.81(b)(3) & §141.87). 

•	 If you have not collected source water samples or submitted a source water treatment 
recommendation to the State, do so within 6 months of the exceedance (see §141.83(b)). 
As mentioned previously, you can use Form 141-D to assist you with preparing and 
documenting your source water treatment monitoring results and recommendation. 

•	 If you exceed the lead action level after installing optimal corrosion control treatment 
and/or source water treatment (whichever occurs later), you must begin lead service line 
replacement (see §141.84). 

•	 Within 60 days of a lead action level exceedance, deliver the public education program 
described in EPA’s Lead in Drinking Water Regulation: Public Education Guidance, EPA 816-R-
02-010 (see §141.85). 

Can I Ever Discontinue Lead and Copper Tap Monitoring? 

No, the lead and copper regulations do not allow you to discontinue lead and copper tap monitoring; 
only to reduce the number and frequency of this monitoring. 

What Lead and Copper Tap Monitoring Information Must I Report to the State? (See 
§§141.90(a) & (h)) 

Within 10 Days of the End of the Monitoring Period 

Within 10 days of the end of the monitoring period (i.e., 6 months, 1 year, 3 years, or 9 years), you must 
report the following information to the State: 

•	 All tap sample results, including any samples which meet the lead and copper monitoring 
protocol and are above the minimum required number of samples for standard or reduced 
monitoring. 

•	 Documentation for any tap sample for which you are requesting sample invalidation (if 
applicable). 
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• 90th percentile calculations.  Under the LCRMR, the State may elect to do this for you. 
However, if the State has not contacted you about this, you are responsible for these 
calculations. 

•	 Written explanation for any changes in sampling location (e.g., if homeowners no longer 
allow sampling from their taps). 

Newly Required by the LCRMR 

If you are on a reduced monitoring schedule (i.e., collect lead and copper tap samples less frequently 
than semi-annually), the LCRMR require you to submit notification of any change in source water or 
treatment within 60 days of the change or sooner if required by the State.  The State may return you to 
a standard monitoring schedule or take other appropriate steps, if needed. 

Less Stringent LCRMR Reporting Provisions: 

The following provisions are generally less stringent than the LCR and your State may not be able to 
implement them until the provisions are incorporated into its regulations.  Your State may also elect not 
to incorporate these revisions into its regulations.  T Please check with your State before following 
through on any of these provisions. 

•	 Under the LCRMR you may no longer be required to provide a: 
- certification showing that residents who took samples were informed of proper 

sampling procedures; 
- certification that each sample represents a first-draw sample; 
- justification for using sites that do not meet the Tier 1 criteria; or 
- written request for moving to a reduced tap monitoring schedule when you meet your 

optimal WQPs (under §141.86(d)(4)). 

•	 If you are an NTNCWS or CWS (such as a prison or hospital) that does not have enough 
inside taps where the water stands unused for at least 6 hours, the LCRMR allow you to use 
inside taps that are the most likely to have remained unused for the longest period of time. 
The State will determine whether you must receive prior approval to collect non-first draw 
samples, or whether you can submit documentation that identifies each site and length of 
standing time for the samples collected at these sites when you submit your sample results. 
Unless you make additional changes to your sampling plan during subsequent monitoring 
periods, this is a one-time reporting requirement. 

What Should I Do If I Sell Water To, or Buy Water From, Another Water System? (See 
§141.29) 

EPA’s position on the consolidation of sampling requirements under the Lead and Copper Rule was 
stated in a January 10, 1992 memorandum, entitled “Consecutive Systems Regulated under the National Primary 
Drinking Water Regulations for Lead and Copper”. Highlights and excerpts from this memorandum are 
presented below. 
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EPA believes it is reasonable to reduce monitoring in consecutive systems if the systems can 
demonstrate they are interconnected in a manner that justifies treating them as a single system, in 
accordance with §141.29. 

Prior to allowing consecutive systems to consolidate their sampling, the State should submit to its EPA 
Regional office a written explanation of how the monitoring, treatment, and reporting requirements will 
be administered and enforced in consecutive systems that consolidate their operations for lead and 
copper.  These proposals should clearly identify which systems will be held accountable for violations 
of any of the rule’s requirements.  Should enforcement actions ever become necessary, it is vital that the 
party responsible for monitoring, or, if needed, subsequent treatment and/or other activities (including 
public education or lead service line replacement) be clearly identified and accept responsibility for any 
rule violations. 

The key elements that should be contained in the proposal are: 

1.	 Rationale for reduced monitoring; 

2.	 Explanations of the responsibilities among systems involved, including which water 
system(s) is (are) responsible for: 

•	 Collecting and reporting to the State the results of the lead and copper tap monitoring 
and all WQP monitoring; 

•	 Completing corrosion control requirements under §§141.81 and 141.82; and 

•	 Lead service line replacement. 

O	 Note: EPA expects that the parent water system will take responsibility 
for corrosion control throughout the entire area served.  Depending on 
contractual agreements, the size and configuration of the satellite 
system(s), and the distance from the parent treatment facility, individual 
corrosion control treatment may need to be installed at a point or points 
other than the parent plant. 

3. How the following provisions will be modified: 
•	 Determination of 90th percentile lead and copper concentrations in the consolidated 

system; and 
•	 WQP monitoring to determine baseline values and ensure that optimal corrosion 

control treatment is properly installed and maintained. 
4.	 If applicable, how the responsibility for public education, source water monitoring, and 

source water treatment will differ from the responsibilities as assigned in the preamble to 
the LCR. 
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O	 Note: In the preamble to the 1991 LCR, EPA has stated that 
responsibility for public education delivery resides with the retailer (i.e., the 
consecutive or “satellite” system) and responsibility for source water 
monitoring and treatment resides with the wholesaler or “parent” system. 

What Happens If I Do Not Fulfill My Lead and Copper Tap Monitoring And 
Reporting Requirements?  (See §141.80(k)) 

If you do not meet all of the following monitoring and reporting requirements within the time frame 
specified by the rule, you are in violation of these requirements: 

•	 Use appropriate sampling procedures in accordance with §§141.86(a) and (b); 

•	 Collect the required number of samples during the specified time frame in accordance with 
§§141.86(c) and (d); 

•	 Ensure samples are analyzed properly in accordance with §141.89(a); 

•	 Submit all required monitoring information on time in accordance with §141.90(a); or 

•	 Report a change in treatment, or an addition of a new source, within 60 days or within the 
time frame specified by the State, if you are on reduced monitoring, have a waiver, or are a 
(b)(3) system, as required by §141.90(a)(3). 

Depending on whether the State adopts the less stringent provisions of the LCRMR into its revised 
drinking water regulation, you may also be in violation if you do not meet the following requirements 
within the timeframe specified by the rule: 

•	 Meet replacement sample requirements for invalidated samples as described in §141.86(f)(4) 
where these samples are needed to meet minimum sampling requirements; 

•	 Meet the conditions of your monitoring waivers in §141.86(g) or provide the required 
information in §§141.90(a)(4)(ii)-(iv); 

•	 Provide sample information needed for your State to perform the 90th percentile calculation 
as outlined in §141.90(h); 

•	 Collect non-first draw samples that did not meet the criteria in §141.86(b)(5); or 

•	 Meet the monitoring deadline for transitioning to an alternate period (i.e., months other 
than June through September) for collecting reduced lead and copper tap samples, as 
specified in §141.86(d)(4)(iv)(B). 

If you are out of compliance, you must: 
1.	 Report the violation to the State within 48 hours of determining the noncompliance (see 

§141.31(b)). 

2.	 Deliver public notification to your customers.  If your State has not adopted the new public 
notification requirements, refer to §141.32.  Otherwise, refer to §141.201 & §§141.203 -
141.206 or to EPA’s Public Notification Handbook (EPA 816-R-00-010, June 2000).  The 
Handbook is available on EPA’s website at www.epa.gov/safewater/pn.html. 
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3.	 If you are a CWS, include a discussion of the violation in your consumer confidence report, 
including potential adverse health effects and actions taken to address the violation.  Refer 
to §§141.153 & 141.154 or to EPA’s Preparing Your Drinking Water Consumer Confidence Report 
(EPA 816-R-99-002, March 1999).  This document is available on EPA’s website at 
www.epa.gov/safewater/ccr1.html. 

Also keep in mind that: 
1.	 An action level exceedance is not a violation and does not trigger public notification 

requirements.  However, if you exceed the lead action level, you must deliver public 
education to your customers.  In addition, if you are a CWS, you must include in your 
consumer confidence report, the 90th percentile value for the most recent sampling (if it is a 
value greater than 0) and the number of sites that exceeded the action level. 

2.	 If you have been granted a monitoring waiver and do not conduct your lead and copper 
monitoring properly or on-time, you no longer meet the conditions of your waiver and the 
State may revoke your waiver.  You can reapply at a later date when you again meet the 
eligibility requirements for a waiver. 

3.	 Consecutive rounds of monitoring are needed to qualify for reduced lead and copper tap 
monitoring.  Thus, noncompliance with your lead and copper tap monitoring requirements 
can impact how quickly you can qualify for reduced monitoring. 

What Provisions of the LCRMR Pertain to Lead and Copper Tap Monitoring and 
Reporting? (See §141.86 & §141.90(a)) 

The table below summarize those lead and copper tap monitoring and related reporting provisions that 
have been discussed throughout Chapter II.  The table distinguishes between those provisions that you 
were required to begin implementing on April 11, 2000 and those less stringent provisions with which 
you must first check with your State before implementing.  Remember, if you own or operate a water 
system on Tribal lands, in Wyoming, or the District of Columbia, the Federal version of the LCRMR 
applies to you.  Therefore, you were required to implement all of the following provisions beginning 
April 11, 2000. 

You Were Required to Comply with 
These Monitoring Requirements Beginning April 11, 2000 

If you do not have enough Tier 1, 2, or 3 sites, you must use representative sites to meet minimum 
sampling requirements. 

If you are on reduced lead and copper tap monitoring, you must collect from sites that are 
representative of the ones you used during standard monitoring.  (Your State entity may specify where to 
collect these samples.) 

If you are on reduced lead and copper tap monitoring, are a (b)(3) system, or have a monitoring 
waiver, you must notify your State in writing no later than 60 days after changing treatment or adding 
a new source. 
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You Must First Check With Your State Before Implementing the Following Provisions 

Your State may allow you to conduct reduced lead and copper monitoring during months other than 
June through September. 

If you operate 24 hours a day and you do not have enough taps that can supply first-draw lead and 
copper samples, you may be able to collect samples from the taps that have the longest standing 
times. 

You can collect lead and copper tap water samples once every 3 years after monitoring for only 2 
consecutive, 6-month monitoring periods, if your 90th percentile levels are # 0.005 mg/L for lead and 
# 0.65 mg/L for copper. 
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You Must First Check With Your State Before Implementing the Following Provisions 
(Continued) 

You can ask your State to invalidate lead and copper tap water samples if the samples meet at least 
one of the criteria below and you provide documentation that supports your request: 

•	 There is a laboratory error; 
•	 The sample was damaged in transit; 
•	 The State determines that the sample was taken from an inappropriate site; or 
•	 The State believes the sample was tampered with. 

Note:  If you do not have enough valid samples after the State invalidates your sample(s), you must collect enough 
replacement samples to meet the minimum sampling requirements. 

You may request a 9-year monitoring waiver for lead and/or copper tap monitoring if: 
•	 You serve 3,300 or fewer persons; 
• Your 90th percentile levels are # 0.005 mg/L for lead and/or # 0.65 mg/L for copper; and 
•	 Your plumbing materials meet certain criteria that indicate negligible risk from lead and/or 

copper exposure. 

You may no longer be required to: 
1.	 Calculate and report your 90th percentile lead and copper levels if: 

•	 Your State has notified you that it will perform this calculation; 
•	 You provided your sampling results and sampling site information to your State no later 

than the date specified by your State (Note: this date will be sometime before the end of the 
monitoring period); and 

•	 Your State gave you the results of the 90th percentile calculation before the end of the 
monitoring period. 

2.	 Submit certifications that you followed proper sampling procedures or that homeowners 
collected samples after receiving proper instructions. 

3.	 Provide justifications if your sampling pool contains Tier 2 or Tier 3 sites or an insufficient 
number of sites served by lead service lines. 

4.	 Request in writing your State’s permission to monitor for lead and copper on a reduced 
schedule after you meet your OWQPs. (You still must receive written approval from your State 
before you begin reduced monitoring.) 
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What Key Points Should I Remember About Lead and Copper Tap Monitoring? 
(See §§141.81 & 141.86) 

g You must sample at Tier 1 sites.  If an insufficient number exist, use Tier 1, followed by Tier 2, Tier 3, and 
representative sites. (Note: Tier 3 sites only apply to CWSs.) 

g If you have lead service lines in your distribution system, you should collect at least half of your samples 
from sites served by lead service lines.  If you have no lead service lines, but you have lead goosenecks or 
pigtails, you can collect tap water samples at the sites with the goosenecks and/or pigtails. 

g You should identify more sampling sites than the number of samples you are required to collect during 
each monitoring period, in case volunteers drop out. 

g If you do not have the required number of sampling sites, it may be necessary to collect more than one 
sample from the same location, on different days, in order to collect the minimum number of required 
samples. 

g Samples must be 1-liter in volume and be taken from an interior tap where the water has stood in the pipes 
for at least 6 hours (except as noted below). 

g If you are an NTNCWS or CWS that does not have enough inside taps where the water stands unused for 
at least 6 hours, your State may allow you to use inside taps that have remained unused for the longest 
period of time. 

g You should collect samples early enough in the monitoring period in case WQP samples are required (e.g., 
small or medium systems that exceeds the lead or copper action level). 

g You must initiate corrosion control treatment steps if you exceed the lead or copper action level or if you 
serve more than 50,000 people and you are not a (b)(2) or (b)(3) system. 

g You must collect source water samples if you exceed lead and copper action levels. 

g If you serve 50,000 or fewer people, you can stop corrosion control treatment steps whenever your 90th 

percentile lead and copper levels are at or below their action levels for 2, consecutive, 6-month monitoring 
periods.  You must recommence these steps if you again exceed either action level. 

g If you serve 50,000 or fewer people, you qualify for reduced annual monitoring if you have 2, consecutive, 
6-month periods at or below both action levels.  You can qualify for triennial monitoring if you have 3 
consecutive years of monitoring at or below both action levels. 

g Regardless of the number of people that you serve, you can qualify for reduced monitoring if you are in 
compliance with your OWQP specifications for a minimum of 2, consecutive, 6-month periods and you 
receive written approval from the State. 

g Regardless of the number of people that you serve, you can qualify for triennial monitoring at the reduced 
number of sites, if your 90th percentile lead level is # 0.005 mg/L and 90th percentile copper level is # 0.65 
mg/L, for 2, consecutive, 6-month periods (if the State has adopted this provision). 

g If you serve 3,300 or fewer people, you can monitor once every 9 years at the reduced number of sites, if 
you qualify for a monitoring waiver, and the State has adopted this provision. 

Lead and Copper Monitoring Guidance 39 February 2002 



CHAPTER III: WATER QUALITY PARAMETER 
MONITORING AND REPORTING REQUIREMENTS 

What Is The Purpose of Collecting Water Quality Parameter Samples? (See §141.87) 

WQPs are used to determine the corrosivity of the water, and if needed, to help the State determine the 
type of corrosion control that  system should install and how the treatment should be operated.  For 
most water systems that require treatment, corrosion control treatment is the primary mechanism for 
reducing their lead and copper levels. 

WQP samples include analysis for: 
• 	 pH; 
• 	Alkalinity; 
• 	Calcium; 
• 	Conductivity; 
• 	Water temperature; 
• 	 Orthophosphate, if an inhibitor containing phosphate is used; and 
• 	 Silica, if an inhibitor containing silica is used. 

WQP samples are collected at two separate locations: 
• 	 At entry points to the distribution system; and 
• 	 At representative taps throughout the distribution system (approved coliform sampling sites may be 

used). 

Which Systems Must Collect Water Quality Parameter Samples? (See §141.87) 

If you serve more than 50,000 people, you must conduct some WQP monitoring.  However, if you 
meet the (b)(3) criteria based on initial lead and copper tap monitoring, you are only required to 
conduct WQP monitoring during the same 2, consecutive, 6 months in which you conducted initial lead 
and copper tap monitoring. 

If you serve 50,000 or fewer people, you do not have to collect WQP samples unless you exceed an 
action level.  During any monitoring period in which you exceed the lead or copper action level, WQP 
samples must be collected from entry points to the distribution system and from a set of representative 
sites located throughout the distribution system. 
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When Do I Collect Water Quality Parameter Samples? (See §§141.87(b)-(e)) 

Water quality parameter monitoring can be divided into three phases: 
•	 Initial WQP monitoring; 
•	 Follow-up monitoring that occurs in the year following the installation of corrosion control 

treatment; and 
•	 Monitoring that occurs after the State sets OWQPs. 

Each of these is discussed in greater detail below.  In addition, refer to the timelines in Appendix C 
which illustrate how WQP monitoring requirements are impacted by a system’s size category and 
whether it exceeds an action level. 

Initial WQP Monitoring 

Initial WQP monitoring is conducted during the same monitoring period(s) as initial lead and copper 
tap monitoring.  During initial monitoring, WQP samples are collected at representative sites in the 
distribution system (also referred to as tap samples) and at each entry point to the distribution system 
for: 

•	 pH; 
•	 Alkalinity; 
• Calcium;  
•	 Conductivity; 
•	 Temperature; 
•	 Orthophosphate, when a phosphate-based corrosion inhibitor is used; and 
•	 Silica, when a silicate-based corrosion inhibitor is used. 

If you serve more than 50,000 people, you were required to conduct WQP monitoring during the same 
2, consecutive, 6-month monitoring periods as initial tap monitoring.  Thus, for systems that were in 
existence prior to 1992, WQP monitoring was required to be conducted during the monitoring periods 
of January 1 through June 30, 1992 and July through December 31, 1992. 

If you serve 50,000 or fewer people, and you exceeded the lead and/or copper action level, you must 
monitor before the end of the 6-month initial tap monitoring period(s) during which the action level is 
exceeded.  Because WQP samples must be collected in the same monitoring period in which you 
exceed an action level, you should collect lead and copper tap water samples early in the monitoring 
period. If you exceed during the first round of initial tap monitoring, you are immediately triggered 
into corrosion control treatment requirements.  If your State requires you to collect a second set of lead 
and copper tap samples or you elect to conduct this monitoring and you exceed the action level, you 
will also be required to collect WQP samples during this 6-month monitoring period. Table 3-1 below 
illustrates the timing for systems serving 50,000 or fewer people that were in existence prior to January 
1992. 
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REMEMBER: For systems of any size, while you are conducting a 
corrosion control study and installing corrosion control treatment, you 
are not required to collect WQP samples, unless required by the State. 
Samples that are required as part of the study or during treatment 
installation are not counted towards compliance with your normal WQP 
sampling requirements. 

Table 3-1:  Initial WQP Requirements for Systems Serving 50,000 and Fewer People 

If you serve... And you exceeded during the... 
You were required to collect 
WQP samples during... 

3,301 to 50,000 people 
1st monitoring period of July - December 1992 July - December 1992 

2nd monitoring period of January - July 1993 January - July 1993 

25 to 3,300 people 
1st monitoring period of July - December 1993 July - December 1993 

2nd monitoring period of January - July 1994 January - July 1994 

O Note: If you are a new system, the State will specify when you must begin initial lead and copper tap monitoring. 
WQP samples must be collected before the end of the 6-month initial tap monitoring period(s) during which an 
action level is exceeded.  

REMEMBER: A small or medium system that does not 
exceed an action level does not have conduct any WQP 
monitoring unless required by the State. 

During each initial monitoring period in which you are required to conduct WQP monitoring, you must 
collect: 

• 2 samples at each of the number of tap sites specified in Table 3-2; and 
• 2 sample at each entry point to the distribution system. 
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Table 3-2:  Standard Number of WQP “Tap” Sites and Samples 

System Size 
(No. of People Served) 

No. of Sites 
(Standard) 

No. of Samples 
(2 per site) 

> 100,000 25 50 

10,001 to 100,000 10 20 

3,301 to 10,000 3 6 

501 to 3,300 2 4 

# 500 1 2 

As an example, assume a system serving 9,000 people has 3 entry points.  The regulation requires the 
system to collect 2 distribution samples at 10 sites and 2 samples at each entry point to the distribution 
system. Therefore, during January through June 1992, these systems would have collected  20 WQP 
tap samples and 6 entry point samples.  During July through December 1992, the system would have 
collected the same number of entry point and WQP samples. 

Follow-up WQP Monitoring 

Follow-up monitoring occurs in the 12 months immediately following the installation of corrosion 
control treatment. These samples are collected during the same 2, consecutive, 6-month monitoring 
period(s) as follow-up lead and copper tap monitoring. 

If you serve more than 50,000 people, you were required to conduct this monitoring during 2, 
consecutive, 6-month monitoring periods of January through June 1997 and July through December 
1997, unless the State determined you met the criteria of a (b)(2) or a (b)(3) system.  As previously 
discussed, (b)(2) systems have already installed treatment that is equivalent to that required under the 
lead and copper regulations.  These systems are not required to conduct initial or follow-up WQP 
monitoring. 

If you serve 50,000 or fewer people, WQP monitoring is only required during each of the 6-month 
follow-up monitoring periods in which you exceed the lead or copper action level.  Therefore, if you 
install corrosion control treatment and are at or below both action levels, you are not required to 
conduct follow-up WQP monitoring.  However, your State may require you to continue WQP 
monitoring to demonstrate that you are properly operating corrosion control treatment. 

You must collect 2 samples at each of the number of WQP sites specified in Table 3-2, during each of 
2, consecutive, 6-month monitoring periods for: 

• pH; 
• Alkalinity; 
• Calcium, when calcium carbonate stabilization is used; 
• Orthophosphate, when a phosphate-based inhibitor is used; and 
• Silica, when a silicate-based inhibitor is used. 

These samples should be collected evenly throughout the year to reflect seasonal variability. 
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You also must  immediately begin taking 1 set of the following WQP samples at each entry point at 
least once every 2 weeks: 

•	 pH; 
•	 When alkalinity is adjusted, a reading of the dosage rate of the chemical used to adjust 

alkalinity and the concentration of alkalinity; and 
•	 When an inhibitor is used, a reading of the dosage rate of the inhibitor used and the 

concentration of orthophosphate or silicate (whichever is used). 

O Note: Once treatment has been installed, entry point monitoring 
changes from 2 samples per entry point at 6-month intervals to 1 
sample per entry point at least every 2 weeks. 

After corrosion control treatment has been installed, the LCRMR allow ground water systems to limit 
sampling points to those representative of the water quality and corrosion control treatment conditions 
throughout the system. If this option is used, prior to sampling, the system must demonstrate to the 
State that the selected sites are indeed representative.  Please note that this option does not apply to 
initial monitoring and can only apply if the State incorporates this provision into its drinking water 
regulations.  T First check with your State to determine if you can take advantage of this provision. 

Monitoring after the State sets OWQPs 

The State uses the lead and copper tap and WQP data collected before and after the installation of 
corrosion control treatment to set WQP ranges or minimums (called optimal water quality parameters 
or OWQPs) that indicate that a system is operating corrosion control treatment at a level that most 
effectively minimizes the lead and copper concentrations at users’ taps.  The State sets ranges or 
minimums for the following OWQPs at entry points and within the distribution system (i.e., tap 
samples) within 6 months of receiving lead and copper and WQP follow-up monitoring results: 

•	 pH; 
•	 Alkalinity (when alkalinity is adjusted); 
•	 Orthophosphate (when a phosphate inhibitor is used); 
•	 Silica (when a silicate inhibitor is used); and 
• Calcium  (when calcium carbonate stabilization is used as part of corrosion control). 

For example, the State might require you to maintain pH between 7.8 and 8.2 at each entry point and a 
pH of 7.0 to 8.0 at all sampling sites in the distribution system. Similarly, the State might require you to 
install sodium bicarbonate at a dosage rate of 10 mg/L (measured at each entry point) to maintain 
alkalinity above 20 (measured at all distribution system sites).  The State can also designate values for 
additional water quality control parameters. 

The concentration of each applicable WQP is measured at entry points and at a specified number of 
sites within the distribution system (refer back to Table 3-2).  Measurements at the entry points also 
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include a reading of the dosage rate of the chemical used to adjust the alkalinity (if applicable) and a 
reading of the dosage rate of the inhibitor used (if applicable). 

After OWQPs are set, the frequency of WQP tap monitoring remains semi-annually (unless you qualify 
for reduced monitoring), and the frequency for entry point monitoring remains every 2 weeks. 

If you serve more than 50,000 people and do not qualify as a (b)(3) system, you must collect WQP 
samples and operate in compliance with the OWQPs designated for your system.  If you installed 
corrosion control treatment prior to the effective date of the rule (i.e., are a (b)(2) system), the LCRMR 
clarify that the State will designate OWQPs and that you must conduct WQP monitoring.  Prior to the 
LCRMR, the regulation was unclear regarding the continuing monitoring requirements for (b)(2) and 
(b)(3) systems. 

If you serve 50,000 or fewer people, you are only required to collect WQP samples during those 
monitoring periods in which an action level exceedance occurs, unless required by the State. 

You must collect 2 samples every 6 months at the standard number of WQP tap sampling sites that is 
specified in Table 3-2 for: 

•	 pH; 
•	 Alkalinity; 
•	 Calcium, when calcium carbonate stabilization is used; 
•	 Orthophosphate, when a phosphate-based inhibitor is used; and 
•	 Silica, when a silicate-based inhibitor is used. 

You must collect 1 set of samples at each entry point (except those ground water systems that can limit 
entry point monitoring to representative sites) at least once every 2 weeks for: 

•	 pH; 
•	 When alkalinity is adjusted, a reading of the dosage rate of the chemical used to adjust 

alkalinity and the concentration of alkalinity; and 
•	 When an inhibitor is used, a reading of the dosage rate of the inhibitor used and the 

concentration of orthophosphate or silicate (whichever is used). 

O Note: The LCRMR also clarify that for those systems with treatment in 
place, the State must take measures to ensure that systems are operating 
treatment properly.  Thus, the State could require you to collect WQP 
samples, even if you serve 50,000 or fewer people, or qualify as a (b)(3) 
system. 

~Refer to the section entitled, “Can I Ever Reduce My WQP Monitoring?”,  
for a discussion of the criteria that allow you to reduce the frequency of WQP tap monitoring~ 
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How Do I Select My Sampling Sites? (See §141.87(a)) 

Distribution Samples 

You must identify sampling sites in your distribution system representative of the water quality 
throughout the distribution system. These samples are also referred to as WQP tap samples.  The 
number of tap WQP sampling sites are specified in Table 3-2.  For ease, you may want to sample from 
sites used for coliform monitoring.  The advantages associated with using these sites are: (1) access is 
available since the sites are already being used as sampling locations; (2) personnel are already in place 
to perform monitoring at these sites; and (3) the locations should be representative of the distribution 
system conditions as required by the Total Coliform Rule.  You also can use the taps from which you 
collect lead and copper tap samples. 

In order to ensure that your distribution sampling sites (or “tap” samples) are representative of water 
quality throughout the distribution system, you should consider the following: 

•	 Size of the population you serve and where the population is located; 
•	 All of the different sources of water you currently use; 
•	 All of the different treatments installed and operating; 
•	 The effects of seasonal variability on treatment and water quality; 
•	 The proximity of WQP sites to lead and copper tap water sampling sites; 
•	 The proximity of WQP sites to supplemental chlorination feed points; 
•	 The proximity of WQP sites to ground or elevated storage locations; 
•	 The sampling sites’ representativeness of typical detention times of water in the 

distribution system; 
•	 The sampling sites’ representativeness of distinct pressure zones located throughout the 

distribution system; and 
•	 The sampling sites’ representativeness of distribution system materials. 

Also, avoid areas in the distribution system where maintenance or flushing is conducted because water 
quality upsets are more likely to occur in these places.  Remember, you are trying to collect data that is 
representative of typical water quality conditions in the distribution system. 

Entry Point Samples 

You must sample from each entry point to the distribution system to obtain a sample that is 
representative of the source after treatment.  If 2 or more sources are combined before distribution, 
your sample must be representative of all sources used. 
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How Do I Collect Water Quality Parameter Samples? (See §141.87(a)) 

To Keep in Mind at the Sampling Site 

Unlike lead and copper tap samples, WQP samples should be fully flushed. Samples collected at entry 
points to the distribution system must be collected at locations representative of each source of water 
after treatment. 

If your system draws water from more than one source, and the sources are combined before 
distribution, you must collect samples at sites in the distribution system where the water is 
representative of all sources being used. 

If you collect the WQP samples in the distribution system from the same location as coliform and 
disinfectant residual samples, you should collect the WQP samples in the following manner: 

•	 Fully flush the tap and collect the coliform sample; 
•	 Collect a sample to measure disinfectant residual; 
•	 Collect and analyze sample for temperature and pH; and 
•	 Collect the samples for the other WQPs. 

When you collect WQP samples, you should always record your observations about color, suspended 
solids, and the flushing time required prior to achieving acceptable sampling conditions.  During 
collection of the WQP samples, care should be taken to avoid the introduction of air bubbles into the 
sample which can affect the pH, conductivity, and dissolved oxygen content of the water sample. 

Plastic or glass containers can be used when collecting WQP samples unless silica analyses are required, 
in which case, plastic must be used.  All samples should be stored in a cool environment until analyzed. 
During transportation, care should be taken to avoid breakage of the sample. 

Parameter-specific procedures to keep in mind 

Temperature and pH:  Temperature analyses must be conducted in the field to ensure accuracy. 
Measure temperature using either a hand-held thermometer or a combined temperature/pH electrode 
and meter.  pH measurements must also be conducted in the field and must be made with a pH 
electrode and meter within 15 minutes of sample collection.  The meter should be capable of measuring 
to 1/10 of a unit. The pH probe should be placed in a holding bottle and secured during transport. 
The probe’s membranes are very delicate and should not come in contact with hard surfaces or be 
allowed to dry out.  Pack a replacement probe just in case.  In addition: 

•	 Before collecting the pH sample, the pH electrode should be calibrated at pH 7.0 and a 
second pH level; either 4.0 or 10.0, depending on the pH range typically found within the 
distribution system. 

•	 Before collecting the sample, remove the faucet aerator and run the water gently to flush the 
line. 

•	 Fill the sample bottle to slightly overflowing. 
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•	 Use a closed-system bottle — which allows you to insert the thermometer or pH probe—to 
reduce measurement error. 

•	 If you use a hand-held thermometer, insert it in the sample and record the reading when it 
stabilizes.  Insert the pH electrode immediately after removing the thermometer. 

•	 If you use a combined electrode and meter, insert it in the sample immediately after filling 
the bottle and measure temperature.  Change the meter to measure pH levels and gently 
rotate the bottle until the pH reading stabilizes (may take several minutes). 

•	 Record the pH measurement, rinse the electrode with deionized water and replace it in the 
holding bottle. 

Other WQPs:  When you collect WQP samples for alkalinity, calcium, conductivity, orthophosphate, 
and silica, you should take two, 500 mL samples at each sampling location.  Two samples are needed 
because the calcium analysis is conducted using a separate sample in order to acidify the sample prior to 
measurement. The two, 500 mL samples counts as one set of samples; thus, you must repeat this for 
each of your 2 entry point sample sets during initial monitoring, as well as your 2 distribution (“tap”) 
samples sets that are required during each WQP monitoring period. 

How Does the State Determine If I Am In Compliance With My Optimal Water 
Quality Parameter Values? (See §141.82(g)) 

Prior to the LCRMR, you would incur a violation if the WQP value of any sample or the average of 
the original sample and confirmation sample was below the minimum value or outside the range 
designated by the State.  If you elected to collect a confirmation sample, you were required to collect it 
within 3 days of collecting the original sample. 

In each monitoring period in which you did not meet your OWQP specifications, you would incur a 
violation. For entry point monitoring, compliance was determined every 2 weeks.  For tap WQP 
monitoring, compliance was determined for the monitoring period in effect (i.e., 6 months, 1 year, or 3 
years). 

Under the LCRMR, EPA revised the procedure for calculating compliance with OWQPs based on 
concerns raised by several States and water systems.  A major concern was that the 1991 compliance 
approach created a significant disincentive for sampling WQPs more frequently than required, since the 
more frequently measurements are taken, the greater the potential that some of the results will be 
outside the OWQP ranges or below the OWQP minimums set by the State.  Another concern was the 
“averaging” of results was not the best approach from an effective corrosion control perspective.  A 
system might have to increase pH scale and cause other problems simply to set the average within 
range. 

Under the LCRMR, compliance determinations are always based on a 6-month period, regardless of the 
system’s monitoring schedule (e.g., daily, biweekly, semi-annually, annually, triennially) or whether the 
WQP results are from an entry point or the distribution system.  The start of the first 6-month period 
begins on the day the State has designated OWQPs. 
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You cannot be outside the OWQP ranges or below the OWQP minimum (also known as an excursion) 
for more than a total of 9 days at a specific sampling point or combination of sampling points, or for a 
specific WQP or combination of WQPs during a 6-month period. The 9 days can occur anytime 
during the 6-month period and do not have to be consecutive.  The 9 days allow you to make necessary 
repairs that may be causing your system to not meet its OWQP specifications. 

Confirmation samples are no longer used.  You must use the results of all WQP samples collected 
during the 6-month period at a sampling location to determine OWQP compliance and report these 
results to the State.  However, States have discretion to delete results of obvious sampling errors from 
this calculation. 

Daily values are calculated for each WQP at each sampling location.  The procedure for determining 
the daily value is based on the sampling frequency for that WQP and sampling point.  It is quite 
possible for you to collect several samples a day for a given WQP at one sampling location and to 
conduct annual monitoring at another.  Although the term “daily values” contains the word “daily”, in 
many instances, the daily value represents a measurement that was collected more or less frequently 
than once per day.  Table 3-3, below, explains how to calculate the daily value based on the sampling 
frequency for a given WQP. 

O Please note that the State is not required to use this new OWQP compliance procedure. 
T First check with your State to determine when and if you should use this new procedure 
for assessing compliance with your OWQPs. 
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Table 3-3:  Daily Value Calculation Based on Monitoring Frequency 

If you are monitoring for 
a specific WQP at a 
sampling site: 

Then the daily value is: 

More frequently than 
Daily 

Daily 

Biweekly 

Semi-annually 

Annually or Triennially 

Calculated by averaging all the results measured at the sampling location for 
that WQP during the day.  If both continuous monitoring results and grab 
samples are collected on the same day, both must be included in the 
calculation of the daily value.  States can specify the frequency with which 
continuous monitoring results should be recorded. 

A State can also require systems to determine the “daily value” using another 
formula when they monitor more frequently than daily at the same sampling 
location. T First check with your State regarding the frequency of recording values and 
procedures for aggregating results. 

Results of each daily sample for that WQP at that location. 

Results of each sample collected during the 2-week period for that WQP at 
that location. 

Results of each sample collected during the 6-month period for that WQP at 
that location. 

The most recent measurement(s) taken, even if the measurement(s) was (were) 
collected during a previous monitoring period. 

Example: A system is on annual WQP tap monitoring during January 
December 2000. It measures pH at the tap on January 10, 2000 (pH = 7.5) 
and June 20, 2000 (pH = 7.6).  For the 6-month period of January - June 2000, 
there are two daily values because both measurements were collected during 
the 6-month period being evaluated.  For the 6-month period of July 
December 2000, only the most recent value of 7.6 is used. 

For more information on the new OWQP compliance procedure, 
refer to: How to Determine Compliance with Optimal Water Quality 
Parameters as Revised by the Lead and Copper Rule Minor Revisions, 
February 2001, EPA 815-R-99-019. 
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Can I Ever Reduce My WQP Monitoring? (See §141.87(e)) 

After the State sets OWQPs, you can qualify for a reduction in the amount of monitoring conducted at 
tap locations only if you are in compliance with your OWQPs (i.e., do not have excursions for more 
than 9 days in a 6-month period).  This reduction does not apply to entry point WQP monitoring. 
Entry point monitoring remains at a frequency of every 2 weeks. 

Criteria for Reducing the Number of WQP Tap Samples 

If you are in compliance with your OWQPs after 2, consecutive, 6-month monitoring periods and you 
serve more than 10,000 people, you can reduce the number of sample sites at which you collect tap 
WQP samples from the standard number to the reduced number as shown in Table 3-4 below. 
However, 2 samples are still required at each location and the frequency remains at semi-annually. 

Table 3-4:  Reduced Number of WQP Tap Sites and Samples 

System Size 
(No. of People Served) 

No. of Sites 
(Reduced) 

No. of Samples 
(2 per site) 

> 100,000 10 20 

10,001 to 100,000 7 14 

3,301 to 10,000 3  6 

501 to 3,300 2  4 

25 to 500 1  2 

O Note: The number of WQP tap samples for systems serving # 10,000 people is the same under 
standard and reduced monitoring. 

Criteria for Annual Monitoring 

If you are in compliance with your OWQP specifications for 3 consecutive years of monitoring 
(beginning on the date the State sets WQP values), you may also reduce the frequency with which you 
collect your distribution WQP samples from once every 6 months to once per year and collect from the 
reduced number of sites. 

Criteria for Triennial Monitoring 

If you are on an annual WQP tap monitoring frequency and you are in compliance with your OWQPs 
for 3 consecutive years of monitoring, you may reduce the frequency with which you collect WQP tap 
samples from annually to once every 3 years.  Systems serving more than 10,000 people would continue 
to collect from the reduced number of sites.  
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O	 Note:  Unlike lead and copper tap monitoring, the first year of semi
annually monitoring does not count toward the first year of meeting 
the triennial monitoring criteria. Instead, you must  collect WQP tap 
samples at the annual frequency for 3 consecutive years to qualify for 
triennial WQP tap monitoring.   

The LCRMR has added an accelerated reduced monitoring provision for tap WQPs.  You can now 
reduce the frequency of WQP monitoring at the tap to once every 3 years more rapidly than before.  In 
order to qualify, you must demonstrate for 2 consecutive monitoring periods (either 6-month or annual 
periods): 

1.	 Your 90th percentile lead level does not exceed 0.005 mg/L; 
2.	 Your 90th percentile copper level does not exceed 0.65 mg/L; and 
3.	 You are in compliance with your OWQP requirements. 

In general, this provision will apply to large systems because unless required by the State, small and 
medium systems that are at or below both action levels are not subject to WQP monitoring 
requirements. T First check with your State to determine if you can take advantage of this provision. 

Table 3-5 below summarizes the criteria that you must meet to qualify for reduced WQP tap 
monitoring.  For systems serving more than 10,000 people, WQP tap monitoring is conducted at a 
reduced number of sites.  Remember, this reduction does not apply to entry point samples; once 
corrosion control treatment is installed, these samples are collected at least every 2 weeks. 

Table 3-5:  Reduced WQP Tap Monitoring Criteria 

Criteria1 

(Required time period in which system is in compliance 
with its OWQP Specifications) 

Monitoring Frequency Number of Years Since 
State Set OWQPs 

2 consecutive 6-month periods Every 6 months One 

3 consecutive years (equals six, 6-month periods) Annual Three 

3 consecutive years of annual monitoring2 

Triennial 

Six 

2 consecutive monitoring periods: 
1. 90th percentile lead level # 0.005 mg/L; 
2. 90th percentile copper level # 0.65 mg/L; and 
3. in compliance with OWQP specifications. 

As early as One Year 

1 Compliance with OWQPs must occur in consecutive periods to qualify for reduced monitoring. 
2 Unlike lead and copper tap monitoring, semi-annual monitoring cannot count as the first year toward the triennial 
monitoring criteria. A system must be in compliance with its OWQP specifications for 3 years in which it collects WQP 
tap samples at the annual frequency before qualifying for triennial monitoring. 
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REMEMBER:  If your State is using the new OWQP compliance 
procedure, you are in compliance with your OWQPs if you have 
excursions on no more than 9 days in a 6-month period (at any entry 
point or WQP tap sampling site or combination of sites). As long as 
this is the case, you can count this monitoring period toward qualifying 
for reduced monitoring. 

Can I Ever Discontinue Water Quality Parameter Monitoring? 
(See §§141.81(b)(3), 141.82(g), & 141.87(b)-(e)) 

If you serve 50,000 or fewer people and you no longer exceed an action level, you can discontinue 
WQP monitoring.  However, if you meet these criteria after installing treatment, your State may require 
you to continue WQP monitoring.  The LCRMR clarify that systems with treatment in place must 
continue to properly operate it.  Systems will also be required to undertake any additional measures that 
the State deems necessary to ensure treatment is operated properly.  This may mean continued WQP 
monitoring even if you are at or below both action levels.  

Similarly, if you are a large system and the State deems you to be a (b)(3) system, you are not required to 
continue WQP monitoring.  However, if the State makes this determination after you have installed 
treatment, the State may require you to continue to conduct some WQP monitoring. 

REMEMBER:  If you serve 50,000 or fewer people, if you again exceed 
the lead or copper action level, you will be required to resume WQP 
monitoring.  Similarly, if you are a large system and no longer meet the 
(b)(3) criteria, you also will be required to collect WQPs. 

What Water Quality Parameter Monitoring Information Must I Report to the State? 
(See §§141.90(a)(1)(vi)-(viii) & (5)) 

The LCRMR clarify that you must report WQP monitoring results within the first 10 days following the 
end of each 6-month compliance period.  This reporting requirement still applies even if your State has not 
adopted the new OWQP compliance procedure.  For example, during the year of 2001, any WQP samples that 
you collected during January through June 2001 would be due to the State by July 10, 2001.  Those 
samples that you collected during July through December 2001 would be due to the State by January 
10, 2001. If you are on annual or triennial WQP tap monitoring, there will be some 6-month 
monitoring periods in which you will not have any tap WQP results to report. 

If you are a ground water system and you are requesting approval to limit entry point monitoring to 
representative sites, you must provide a demonstration that selected sites represent water quality and 
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treatment conditions.  T Please check with your State before providing this demonstration to be sure 
this provision is included in the State’s regulations. 

What If I Do Not Fulfill My WQP Requirements? (See §§141.80(k), 141.82(g), & 
141.87(e)(4)) 

If you do not meet all of the following monitoring and reporting requirements within the timeframe 
specified by the rule, you are in violation of these requirements: 

•	 Use appropriate sampling procedures in accordance with §§141.87(a)(1); 
•	 Collect the required number and type of samples in accordance with §§141.87(a)(2),(b)-(e); 
•	 Ensure samples are analyzed properly in accordance with §141.89(a); 
•	 Submit all required monitoring information on time in accordance with §141.90(a)(vi)-(viii); 

or 
•	 Meet the State-approved sampling plan for collecting WQPs at representative entry point 

locations in accordance with §§141.87(c)(3) (this criterion would only apply if you are a ground water 
system and your State’s regulation allows you to limit entry point WQP monitoring to representative sites). 

In addition, you are in violation if you do not meet your OWQP ranges or minimums set by the State. 
If your State assesses compliance using the 1991 LCR procedure, you are out of compliance if the 
results of any WQP sample, or the average of the original sample and a confirmation sample, does not 
meet the State-designated OWQP ranges or minimums.  Under the LCRMR, you are in violation of 
your requirements if you have OWQP excursions for more than 9 days in a 6-month compliance 
period. 

If you are out of compliance with your monitoring, reporting, or OWQP requirements, you must: 

1.	 Report the violation to the State within 48 hours of determining the noncompliance (see 
§141.31(b)). 

2.	 Deliver public notification to your customers (see §141.32 if your State has not adopted the 
new public notification requirements or §141.201 & 141.203 - 141.206 if your State has 
adopted these new requirements). 

3.	 Include a discussion of the violation in your consumer confidence report if you are a CWS, 
(see §§141.153). 

4.	 Return to semi-annual WQP tap monitoring and lead and copper tap monitoring at the 
standard number of sites, if you are on reduced monitoring and you are in violation of your 
OWQP requirements. Note: A monitoring and reporting violation does not impact your WQP 
monitoring schedule. 

EPA has also defined the timing of a 6-month monitoring period for small and medium systems on 
reduced lead and copper tap monitoring that are triggered into WQP monitoring because of an action 
level exceedance.  For these systems, the end of the 6-month period for WQP monitoring is 
synchronized with the end of the reduced lead and copper tap monitoring period during which an 
action level was exceeded.  This revision was made to correspond to the new OWQP compliance 
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procedure which is based on 6-month monitoring periods.  For example, if you are on annual lead and 
copper tap monitoring during the time period of January 1 through December 31, 2001 and you exceed 
an action level, the corresponding WQP monitoring period would be July 1 through December 31, 
2001. 

What Provisions of the LCRMR Pertain to Water Quality Parameter Monitoring and 
Reporting? (See §141.82(g), §§141.87(c)(3) & (e)(ii), & §141.90(a)) 

The table below summarizes those provisions that directly impact your WQP monitoring and reporting 
requirements.  It distinguishes between those provisions that you were required to begin implementing 
on April 11, 2000 and those less stringent provisions with which you must first check with your State 
before implementing.  For water systems owned or operated on Tribal lands, in Wyoming, or the 
District of Columbia, all of the provisions listed below became applicable on April 11, 2000. 

You Were Required to Comply with 
These Monitoring Requirements Beginning April 11, 2000 

If you have installed corrosion control treatment but are not required to conduct WQP monitoring, 
you must continue to properly operate and maintain corrosion control treatment at all times. 

You must report WQP monitoring results within the first 10 days following the end of the 6-month 
OWQP compliance period. 
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You Must First Check With Your State Before Implementing the Following Provisions 

The LCRMR revises the OWQP compliance procedure as follows: 
•	 “Daily values” are now used to determine compliance.  Daily values are the sample results 

for each WQP and are calculated for each WQP at each sampling location.  They are 
based on the sampling frequency for that WQP and sampling point. 

•	 You are only out of compliance if you have an “excursion” for more than a total of 9 days 
during a 6-month period. An excursion is any “daily value” for a WQP that is below the 
minimum value or outside the range set by the State. 

•	 Compliance determinations are always based on 6-month periods, regardless of your 
monitoring schedule (e.g., daily, biweekly, semi-annually, annually, triennially) or whether 
the sample is from an entry point or tap. 

•	 Confirmation samples are no longer used.  You must report the results of all samples 
collected during the 6-month period. 

You can proceed to triennial WQP tap monitoring if you: 
•	 Qualify for accelerated reduced lead and copper tap water monitoring (your 90th percentile 

levels are # 0.005 mg/L for lead and # 0.65 mg/L for copper), and 

•	 Are in compliance with your OWQPs for 2 consecutive monitoring periods (either 6
month or annual). 

You may limit biweekly WQP entry point monitoring to representative locations if: 
•	 You are a ground water system; and 

•	 You can demonstrate that these sites are representative of your system’s water quality 
conditions. 
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What Key Points Should I Remember About Water Quality Parameter 
Monitoring? (See §§141.82(g) & 141.87) 

g If you serve more than 50,000 people, you must conduct some WQP monitoring. 

g If you serve 50,000 or fewer people, you do not have to collect WQP samples unless you exceed 
an action level or are required to by the State.  However, you must collect WQP samples during 
any monitoring period in which you exceed the lead or copper action level. 

g Samples must be collected from entry points to the distribution system and from a set of 
representative sites located throughout the distribution system (coliform sites may be used).  

g Unlike lead and copper tap samples, WQP samples should be fully flushed. Samples collected at 
entry points to the distribution system must be collected at locations representative of each source 
of water after treatment. 

g After you install corrosion control treatment, entry point monitoring changes from 2 samples per 
site every 6 months to 1 sample per site every 2 weeks. 

g You can collect WQP tap samples from a reduced number of sites and/or a reduced frequency by 
meeting your OWQP requirements for a specified number of consecutive monitoring periods for 
both WQP entry points and distribution samples.  Entry point monitoring remains biweekly. 

g Unlike lead and copper tap monitoring, you cannot count semi-annual monitoring toward 
meeting the triennial monitoring criteria. You must have conducted WQP tap monitoring 
annually for 3 consecutive years and be in compliance with your OWQPs for these 3 years to 
qualify for triennial WQP tap monitoring. 

g If your State adopts the new procedure for OWQP compliance, you are in compliance with your 
OWQP requirements if you have excursions for no more than a total of 9 days at specific 
sampling point or combination of sampling points, or for a specific WQP or combination of 
WQPs during a 6-month period. 

g If you are on reduced monitoring for lead and copper tap monitoring or WQP tap monitoring, 
you must return to standard monitoring if you have excursions on more than 9 days in a 6-month 
period (based on the LCRMR compliance approach). 
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CHAPTER IV:  LEAD AND COPPER SOURCE WATER 
MONITORING AND REPORTING REQUIREMENTS 

What Is The Purpose of Collecting Source Water Samples? (See §§141.81(b)(3) & 
141.88(a)) 

The purpose of requiring lead and copper sampling at the entry points to the distribution system is to: 
1. 	 Determine the contribution from source water to total tap water lead and copper levels. 
2.	 Assist you and the States in designing an overall treatment plan for reducing lead and copper 

levels at the tap. 
3. 	 Assist the State in determining whether source water treatment is necessary to reduce lead 

and copper levels at the tap. 

Source water samples are also required if you are trying to demonstrate that you have optimized 
corrosion control by meeting the criteria under §141.81(b)(3).  Refer to the section entitled, What Is the 
Purpose of the Lead and Copper Regulations?, in Chapter I for a discussion of the (b)(3) criteria. 

Which Systems Must Collect Source Water Samples? (See §141.88(a)) 

For systems of any size, source water monitoring for lead and copper is required if a system exceeds the 
lead or copper action level based on the 90th percentile lead or copper level in tap water samples. 
Source water monitoring is also required for systems electing to demonstrate that they qualify as (b)(3) 
systems.  Therefore, if a system never exceeds the lead or copper action level or is not trying to 
demonstrate that it qualifies as a (b)(3) system, lead and copper source water monitoring is not required. 

O	 Note:  If you are a (b)(3) system, your State may require you to 
collect source water samples every 3 years when you conduct lead 
and copper tap monitoring to confirm your (b)(3) status. 

When Do I Collect Source Water Samples? (See §§141.88(a)-(e)) 

If This Is The First Time You Have Exceeded The Lead Or Copper Action Level 

When you exceed the lead or copper action level for the first time, you must collect a sample at each 
entry point to the distribution system.  Each sample must be analyzed for both lead and copper and the 
results must be submitted to the State within 6 months of the exceedance.  The State will use these 
sample results to determine if source water treatment is needed.  In addition to submitting source water 
samples, you must also submit a source water treatment recommendation to the State for review and 
approval within 6 months of exceeding an action level.  This recommendation is based on source water 
monitoring results.  You are not required to conduct a source water treatment study.  As part of your 
recommendation, you should consider:  ion exchange, reverse osmosis, lime softening, and 
coagulation/filtration. You can also recommend that no source water treatment is needed.  EPA’s 
guidance document Lead and Copper Rule Guidance Manual Volume II:  Corrosion Control, September 1992 
(see page 3-34), recommends source water treatment when the concentration of lead in the source 
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water is greater than 0.010 mg/L or the concentration of copper in source water is greater than 
0.800 mg/L. 

Form 141-D in Appendix E may be used to report your source water monitoring results and your 
source water treatment recommendation.  If you use this form, you must also attach a copy of the 
analytical results from the laboratory.  The State will make a decision regarding source water treatment 
and notify you within 6 months of its receipt of your sample results. 

If The State Requires You To Install Source Water Treatment 

If the State requires you to install source water treatment, you have 24 months to complete installing 
this treatment. You are not required to conduct source water monitoring while installing this treatment 
other than samples that you may elect to take to evaluate the performance of your treatment.  You are 
not required to report these results to the State. 

Once you have installed source water treatment, you must collect one sample from each entry point 
during 2, consecutive, 6-month periods, and analyze this sample for both lead and copper even if you 
exceed only one of the action levels.  With the “before and after treatment” lead and copper results, the 
State will designate maximum permissible levels (MPLs) for lead and copper.  These MPLs represent 
the highest lead and copper concentrations that are allowed in water entering the distribution system 
after source water treatment.  The State will set MPLs for both lead and copper even if you exceeded 
the action level of only one of these contaminants. 

After the State sets MPLs, your monitoring requirements are based on your source type as follows: 

•	 If you use ground water as your only source, you must monitor during 3-year compliance 
periods.  The first 3-year compliance period is the one in effect when the State specified 
MPLs for lead and copper. These are the same compliance periods that were established 
under the Standardized Monitoring Framework (SMF) for Phase II/V contaminants (e.g., 
1993 - 1995, 1996 - 1998, 1999 - 2001, 2002 - 2004, etc.).  This was done to allow you to 
coordinate your source water monitoring for lead and copper with other monitoring 
requirements. 

•	 If you use surface water, ground water under of the direct influence of surface water 
(GUDI), or any combination of these sources with ground water, you must monitor 
annually.  The first annual monitoring period begins on the date that the State set your 
MPLs. 

You can further reduce your source water monitoring frequency to once every 9 years based on the 
SMF compliance cycle (i.e., 1993 - 2001, 2002 - 2010, etc).  The number of sites from which you must 
collect source water samples remains at one sample per entry point. 

You can reduce your monitoring frequency to once every 9 years if you meet the criteria listed below. 

•	 If you use ground water exclusively, you can collect source water samples once every 9 years 
if you do not exceed either the lead or copper MPL for 3 consecutive, 3-year compliance 
periods (i.e., 9 years). 

•	 If you use surface water, ground water under of the direct influence of surface water 
(GUDI), or any combination of these sources with ground water, you can collect source 
water samples once every 9 years if you do not exceed either MPL for 3 consecutive years. 
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If You Are Not Required To Install Source Water Treatment 

If you continue to exceed the lead or copper action level but the State determines that source water 
treatment is not needed, your continued monitoring requirements are based on the date that the State 
made this determination and your source type as follows: 

•	 If you use ground water as your only source, you must monitor during 3-year compliance 
periods.  The first 3-year compliance period is the one in effect when the State determines 
that source water treatment is not needed. 

•	 If you use surface water, GUDI, or any combination of these sources with ground water, you 
must monitor annually.  The first annual monitoring period begins on the date that the State 
determines that source water treatment is not needed. 

O	 Note:  Some States may have set MPLs for systems that were not required to 
install source water treatment.  For these systems, the monitoring schedule is 
based on when the State set MPLs.  More specifically, systems using ground 
water exclusively would begin triennial monitoring with the 3-year period in 
effect when the State set MPLs.  All other systems would begin annual 
monitoring on the date that the State set MPLs. 

The LCRMR expand the universe of systems that can conduct source water monitoring at a frequency 
of once every 9 years.  The 1991 LCR did not allow systems that exceeded an action level, but for 
which the State did not set MPLs, to reduce the frequency of source water monitoring.  T Please check 
with your State to determine if they have adopted the provision described below. 

If you exceed an action level after the State has determined that source water treatment is not needed, 
you can reduce the frequency of source water monitoring if: 

•	 your source water lead concentrations are # 0.005 mg/L; and 
•	 your source water copper concentrations are # 0.65 mg/L; and 
•	 you maintains these levels for 3 consecutive compliance periods. 

Ground water systems would qualify for reduced monitoring after 3 consecutive, 3-year compliance 
periods or after 9 years.  Surface water systems (or those using a combined source) would qualify after 3 
consecutive years. 

REMEMBER: You cannot qualify for reduced source water 
monitoring unless the 3 compliance periods in which you meet the 
reduced monitoring criteria are consecutive. 

Once you qualify for reduced source water monitoring (regardless of whether you install source water 
treatment or not), you are not required to return to standard monitoring. In other words, an 
exceedance of an action level or of an MPL does not impact your source water monitoring schedule. 
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Where Are These Samples Collected? (See §141.88(a)) 

The sample location, collection methods, and number of samples required are the same as for Phase 
II/V contaminants, as explained below. 

Sampling Requirements Based on Your Source 

If you use ground water as your only source, you must take at least one sample at every entry point to 
the distribution system which is representative of each well after treatment.  If there are separate 
entrances to your distribution system from either individual wells or wellfields, a sample must be 
collected from each discrete entry point.  If you use multiple wells that draw from the same aquifer, the 
State can identify an individual well for monitoring, as long as there is no treatment or blending. 

If you use surface water, GUDI, or any combination of these sources with ground water, you must take 
at least one sample at every entry point to the distribution system after the application of treatment or 
in the distribution system at a point which is representative of each source after treatment.  These 
samples may be collected after storage during normal operating conditions or at the high service 
pumps. 

Other Considerations for All Systems Conducting Source Water Monitoring 

You must have your samples analyzed for both lead and copper even if you have only exceeded the 
action level for one of these contaminants. 

If you are drawing from sources that are combined, samples should be taken during normal operations 
so that the water is representative of all sources being used. 

Some States allow a maximum of 5 samples to be combined together and analyzed as one sample 
(known as compositing).  The LCRMR require that compositing be done by a certified laboratory. 
There are two types of compositing: (1) compositing of samples collected within the same system 
(intra-system compositing) and (2) compositing among different systems (inter-system compositing). 
Inter-system composting is only allowed for systems serving 3,300 or fewer people. T First check with 
your State to determine whether compositing of source water samples is allowed. 

If the lead concentration in a composite sample is greater than or equal to the lead resampling trigger of 
0.001 mg/L, or if the copper concentration is greater than or equal to the copper resampling trigger of 
0.160 mg/L, then a follow-up sample for the contaminant which exceeded the trigger should be taken 
at each site and analyzed within 14 days of when the original sample was collected.  If duplicates of or 
sufficient amounts are available from the original samples from each sampling point, these may be used 
instead of resampling. 

O	 Note: The LCRMR increased the copper resampling trigger from greater than 
0.020 mg/L or 0.001 mg/L (depending on the analytical method) to greater than 
or equal to 0.160 mg/L and the changed the lead resampling trigger from greater 
than 0.001 mg/L to greater than or equal to 0.001 mg/L. 

You must take each repeat sample at the same sampling site unless conditions make sampling at 
another site more representative of each source or treatment plant. 
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REMEMBER:  Compositing allows you to save on analytical 
costs.  It does not reduce the number of samples that you must 
collect. Also remember to first check with your State to 
determine if compositing of samples is allowed. 

How Does the State Evaluate My Source Water Monitoring Results? 
(See §§141.83(b)(4) & 141.88(a)(2)) 

If the State sets MPLs for lead and copper, it will compare your source water results to these levels.  If 
you exceed the lead or copper MPL, you can take a confirmation sample within 14 days of collecting 
the original sample.  If the average of these results are still higher than the MPL, you are in violation. 
The State may require you to make changes to your source water treatment.  If the State does not set 
these levels, it will review your results to determine if there are any significant fluctuations in your 
source water levels, indicating a possible need for source water treatment. 

O Note:  90th percentile levels are never calculated for source water samples. 

Can I Ever Discontinue Source Water Monitoring? (See §141.88(d)(2)) 

Once you exceed either the lead or copper action level, you are always subject to source water 
monitoring requirements.  However, after the State has designated MPLs or determined that you are 
not required to install source water treatment, you are not required to collect any source water samples 
during any monitoring period in which your 90th percentile lead or copper levels of tap water samples 
are at or below their action levels for the entire source water monitoring period in effect.  If your lead 
and copper tap and source water monitoring periods do not overlap, then source water monitoring is 
not required if your 90th percentile lead and copper levels from the last monitoring period were at or 
below their respective action levels.  These points are illustrated in the three examples below. 

EXAMPLE 1: 

A system qualifies for reduced source water monitoring for the compliance cycle of 2002 through 2010. 
During this time period, the system is on triennial lead and copper tap monitoring.  It conducts lead 
and copper tap monitoring during 2001 through 2003, 2004 through2006, 2007 through 2009, and 2010 
through2012. Both the lead and copper 90th percentile levels are below the lead and copper action 
levels for all four monitoring periods.  The system is not required to conduct source water monitoring 
because it was below both action levels during the entire source water monitoring period in effect (i.e., 
the 9-year compliance cycle of 2002 through 2010). 

EXAMPLE 2: 

Another system qualifies for reduced source water monitoring for the compliance cycle of 2002 
through 2010. It conducts lead and copper tap monitoring during 2001 through2003, 2004 through 
2006, 2007 through 2009, and 2010 through 2012. During the compliance period of 2010 to 2012, it 
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exceeds the lead action level.  These lead and copper tap samples were collected during 2011.  This 
system is not required to conduct source water monitoring during 2001 through 2010, but it would be 
required to conduct this monitoring during 2011 through 2019 because of the exceedance that occurred 
in 2011. 

EXAMPLE 3: 

Beginning January 1, 2000, a surface water system is on an annual source water monitoring schedule, 
and a triennial lead and copper tap monitoring schedule.  The system collects lead and copper samples 
during 2001 for the compliance period of 2000 through 2002. It continues to exceed the copper action 
level, but still qualifies for triennial tap monitoring because it is in compliance with its OWQPs.  The 
next time the system collects samples is in 2004 (for the 3-year tap monitoring period of 2003 through 
2005) and for the first time, it is below both action levels. 

The source water monitoring period in effect in this example is one year.  This system must conduct 
source water monitoring in 2000, 2001, and 2002 because the system exceeded the copper action level. 
The system is also required to conduct monitoring in 2003 although no lead and copper tap monitoring 
occurred because it exceeded the copper action level during the last monitoring period.  It is not 
required to conduct source water monitoring during 2004 and 2005 because the system was below both 
action levels. 

REMEMBER:  Once the State sets MPLs or determines that you are not 
required to install source water treatment, you can discontinue source 
water monitoring if you no longer exceed the lead or copper action level 
during the entire source water monitoring period in effect.  The State does 
not set MPLs until after follow-up monitoring has been completed. 
Therefore, if you are required to install source water treatment, you must 
complete the 2 consecutive, 6-month rounds of follow-up source water 
monitoring even if you no longer exceed the lead or copper action level in 
your tap water samples. 

What Source Water Monitoring Information Must I Report to the State? 
(See §141.90(b)) 

You must provide the following information within 10 days of the end of the monitoring period (based 
on your source water lead and copper sampling schedule — 6 months, 1 year, 3 years, or 9 years): 

•	 All source water sample results; and 
•	 With the exception of your first round of source water monitoring, the identification of any 

new sampling location(s) and an explanation for any changes in your sampling site(s). 

What If I Do Not Fulfill My Source Water Monitoring And Reporting Requirements? 
(See §§141.80(k) & 141.83(b)(5)) 
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If you do not meet all of the following monitoring and reporting requirements within the timeframe 
specified by the rule, you are in violation of these requirements: 

•	 Use appropriate sampling procedures (see §§141.88(a)(1) and (2)); 
•	 Collect the required number of source water samples (see §§141.88(a)(1) - (e)); 
•	 Ensure samples are analyzed properly (see §141.89(a)); or 
• Submit all required sampling information on time (see §141.90(b)). 

You are also in violation if you do not meet your State-designated or approved MPLs.  If you are above 
either MPL, you can take a confirmation sample within 2 weeks of the original sample, if allowed by the 
State.  The results of the original and confirmation samples are averaged to determine whether you are 
in compliance with your MPLs (see §§141.88(a)(2)). 

If you are out of compliance with your monitoring, reporting, or MPLs, you must: 

1.	 Report the violation to the State within 48 hours of determining the noncompliance (see 
§141.31(b)). 

2.	 Deliver public notification to your customers (see §141.32 or if the State has adopted the 
new public notification requirements, see §141.201 & §§141.203 - 141.206.) 

3.	 Include a discussion of the violation in your consumer confidence report if you are a CWS 
(see §§141.153). 

 ~ Also keep in mind that consecutive rounds of monitoring are needed to qualify for reduced lead and copper 
source water monitoring.  Thus, noncompliance with your monitoring requirements will impact how quickly you 

can qualify for reduced monitoring. ~ 

What Provisions of the LCRMR Pertain to Source Water Monitoring and Reporting 
Requirements? (See §§141.88(a)(iv) & 141.88(e)(2)(ii)) 

The table below summarizes those provisions that directly impact your source water monitoring 
requirements.  The LCRMR did not change your source water reporting requirements.  The table 
distinguishes between those provisions that you were required to begin implementing on April 11, 2000 
and those less stringent provisions with which you must first check with your State before following. 
For water systems owned and operated on Tribal lands, Wyoming, or the District of Columbia, all of 
the provisions listed below became applicable on April 11, 2000. 
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You Were Required to Comply with 
These Monitoring Requirements Beginning April 11, 2000 

EPA has clarified that compositing (if permitted by the State) must be conducted by certified lab 
personnel. 
EPA has revised the resampling trigger for composite samples to: 

• $ 0.001 mg/L for lead; and 
• $ 0.160 mg/L for copper. (This one for copper is less stringent because the resampling trigger was 

increased from 0.020 mg/L to 0.160 mg/L.) 

You Must First Check With Your State Before Implementing the Following Provisions 

You may conduct source water monitoring on a reduced schedule even though you exceed an action 
level, if: 

• your source water levels are # 0.005 mg/L for lead and # 0.65 mg/L for copper; and 
• your State has determined that source water treatment is unnecessary. 
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What Key Points Should I Remember About Lead and Copper Source Water 
Monitoring? (See §§141.83 & 141.88) 

g Source water lead and copper monitoring is not required if you do not exceed the lead or copper action 
level based on tap water monitoring or you are not trying to qualify as a (b)(3) system. 

g You must analyze for both lead and copper even if you exceed only one of the action levels in lead or 
copper tap monitoring. 

g You must collect a set of samples at each entry point and provide a source water treatment 
recommendation (that can include no treatment needed) within 6 months of exceeding an action level.  No 
source water treatment study is required. 

g Source water samples are compared against the lead and copper MPLs.  90th percentile levels are not 
calculated for source water samples and compared against the action level. 

g If you are required to install source water treatment, you must complete follow-up source water monitoring 
regardless of whether your 90th percentile lead and copper tap monitoring results are at or below the lead 
and copper action levels.  If you are required to install source water treatment, the State will establish MPLs 
for both lead and copper even if you only exceeded one of the action levels in tap water monitoring. 

g Once the State sets MPLs or determines that source water treatment is not needed, ground water systems 
must monitor every 3 years beginning with the SMF compliance period in effect when the State made the 
applicable decision. 

g Once the State sets MPLs or determines that source water treatment is not needed, surface water systems 
or ones using a combined source must monitor annually.  The first year begins on the date the State made 
the applicable decision. 

g You can collect source water samples once every 9 years based on SMF compliance cycles, if for 3 
consecutive compliance periods you do not exceed your MPLs (equals 9 years for ground water systems 
and 3 years for all other systems). 

g Your State may allow you to collect source water samples once every 9 years if: 
S you continue to exceed the lead or copper action level and are not required to install source water 

treatment, but 
S for 3 consecutive compliance periods your source water lead and copper levels do not exceed 0.005 

mg/L and 0.65 mg/L, respectively. 

g Once you are on reduced source water monitoring, an exceedance of an action level in lead or copper tap 
monitoring or an exceedance of an MPL does not alter your monitoring schedule. 

g After the State has designated MPLs or determined that you are not required to install source water 
treatment, you are not required to collect any source water samples during any monitoring period in which 
your 90th percentile lead or copper levels of tap water samples are at or below their action levels for the 
entire source water monitoring period in effect. 
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CHAPTER V:  LEAD SERVICE LINE MONITORING AND 
REPORTING REQUIREMENTS 

What Is The Purpose of Collecting Lead Service Line Samples? 
(See §§141.84(a) - (d)(1)) 

You must begin replacing lead service lines if you continue to exceed the lead action level after 
installing corrosion control treatment and/or source water treatment (in whichever sampling occurs 
later). The State can also require you to begin lead service line replacement if you are required to install 
corrosion control treatment or source water treatment and have not installed such treatment.  

There are two reasons for collecting lead service line samples. 
1.	 To determine if a lead service line must be replaced.  You are not required to replace an 

individual lead service line if the lead concentration of all samples from the line is less than or 
equal to 0.015 mg/L. This line counts as a replaced line.  You are required to replace a 
minimum of 7 percent of your lead service lines annually for as long as you continue to 
exceed the lead action level.  This monitoring is optional, but it may save you the expense of 
replacing a lead service line. 

2.	 To determine the impact of partial lead service line replacement on lead levels.  Partial lead 
service line replacement occurs when you do not replace the privately-owned portion of the 
line, because of legal restrictions or the owner decides not to pay for the replacement of the 
privately-owned portion.  In this event, you must collect a sample that is representative of the 
water in the service line that you partially replaced and have the sample analyzed for lead 
within 72 hours after the partial lead service line replacement.  This monitoring is required. 

Which Systems Must Collect Lead Service Line Samples? (See §§141.84(a) & (d)(1)) 
Only those systems that are required to replace lead service lines may be required to conduct some lead 
service line monitoring.  As stated above, monitoring to determine whether a line needs to be replaced 
is optional. However, the cost of a lead analysis is less expensive than the cost to replace a line. 

If you replace a line, but do not replace the privately-owned portion of the line, then you must collect a 
sample that is representative of the water in the service line.  This sample is not required if you replace 
the entire lead service line, or if you only replaces a gooseneck, pigtail, or other fittings and these are 
the only lead components in your service line. 

When Do I Collect Lead Service Line Samples? (§§141.84(b) & (e)(3)) 

The first required year of lead service line replacement begins on the date you exceed the lead action 
level in tap samples collected after installing corrosion control or source water treatment, whichever is 
later, or as specified by the State. 

You are required to replace at least 7 percent (or more if required by the State) of the initial number of lead 
service lines in your distribution system.  The initial number of lead service lines is the number in place 
at the time the replacement program began.  You must continue replacing the required percentage of 
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lead service lines each year until you no longer exceed the lead action level during 2 consecutive 
monitoring periods of any duration. 

How Do I Collect Lead Service Line Samples? (See §141.86(b)(3)) 

You can collect these samples using one of the following procedures.  For each method, collect a 1-liter 
sample from the tap by filling the sample bottle to the 1-liter mark, then cap immediately. 

•	 Flushing a Specified Volume - The sample should be collected from the building tap which is 
closest to the portion of the lead service line that was not replaced (i.e., the first tap in the 
building, most likely a kitchen or bathroom tap on the first floor). Flush the estimated 
volume of water between the service connection and the sample tap.  You can estimate the 
volume of water by using Table 5-1,  Pipe Volume Table.  EPA recommends selecting the 
pipe diameter that is one size larger than the actual pipe size, since pipe material thickness can 
vary, affecting the interior diameter and the actual volume of water.  You can also estimate 
the volume by measuring the length and diameter of piping from tap to connection and the 
length and diameter of the service connection itself into a graduated beaker or cylinder to 
ensure that you have collected the correct volume, then close the tap. 

•	 Direct Service Line Samples - In communities where the meters are located outside the buildings 
(or unmetered areas) service line taps may already exist.  Prior to sampling, water should be 
run to flush the pipe that connects the faucet and the service line.  If no tap exists, but the 
lead service line can be made accessible, a tap constructed of lead-free materials can be 
installed directly into the line for sample collection purposes.  However, because installation 
of a tap directly into the lead service line could induce additional corrosion activity and is an 
expensive process as well, this option is not recommended when there are no existing service 
line taps.  

•	 Temperature Variation - This method is recommended if the temperatures of lead service line 
and interior piping are easily distinguishable (for example in a single-family home).  A tap 
sample should be collected by gently opening the tap and running the water at a normal flow 
rate, keeping a hand/finger under the flowing water.  When a change in water temperature is 
detected, a 1-liter sample should be collected by filling the sample bottle to the appropriate 
level and capping. 
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Table 5-1:  Pipe Volume Table (Volumes Listed in Liters) 

Pipe Length 
Pipe Diameter (Inches) 

(Feet) 
3/8 1/2 5/8 3/4 1  1¼

 2 0.06 0.09 0.14 0.19 0.32 0.50 

3 0.09 0.14 0.21 0.29 0.49 0.74 

4 0.11 0.18 0.27 0.38 0.65 0.99 

5 0.14 0.23 0.34 0.48 0.81 1.24 

6 0.17 0.27 0.41 0.57 0.97 1.48 

7 0.20 0.32 0.48 0.67 1.14 1.73 

8 0.23 0.36 0.55 0.76 1.30 1.98 

9 0.26 0.41 0.62 0.86 1.46 2.22 

10 0.28 0.45 0.69 0.95 1.62 2.47 

11 0.31 0.50 0.75 1.05 1.78 2.72 

12 0.34 0.55 0.82 1.14 1.95 2.96 

13 0.37 0.59 0.89 1.24 2.11 3.21 

14 0.40 0.64 0.96 1.33 2.26 3.46 

15 0.43 0.68 1.03 1.43 2.43 3.71 

16 0.46 0.73 1.10 1.52 2.60 3.95 

17 0.49 0.78 1.16 1.62 2.76 4.20 

18 0.51 0.82 1.23 1.71 2.92 4.45 

19 0.54 0.86 1.30 1.81 3.08 4.70 

20 0.57 0.91 1.37 1.90 3.24 4.94 

25 0.71 1.14 1.71 2.38 4.06 6.18 

30 0.86 1.36 2.06 2.85 4.87 7.41 

35 1.00 1.59 2.40 3.33 5.68 8.65 

40 1.14 1.82 2.74 3.80 6.49 9.88 

60 1.43 2.27 3.43 4.76 8.11 12.36 

Notes: 
1.	 Volumes can be added together for pipe lengths not listed. 
2.	 Liters can be converted to gallons by dividing by 3.785. 
3.	 EPA recommends selecting the pipe diameter that is one size larger than the actual pipe size, since 

pipe material thickness can vary, affecting the interior diameter and the actual volume of water. 
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Can I Ever Discontinue Lead Service Line Monitoring? (See §141.84(f)) 

You can discontinue lead service line replacement and thus eliminate any need to conduct lead service 
line monitoring whenever your 90th percentile lead levels are at or below the lead action level for 2, 
consecutive monitoring periods. You must start replacement again if you subsequently exceed the lead 
action level during any monitoring period. 

REMEMBER: It takes 2, consecutive monitoring periods to 
stop replacement, but only 1 monitoring period to be 
triggered back into lead service line replacement. 

What Lead Service Line-Related Information Must I Report to the State? 
(See §141.90)(e)) 

Within 12 Months of When You Exceed the Lead Action Level 

You must provide the State with written demonstration that your materials evaluation was completed, 
including the evaluation to identify the initial number of lead service lines in your distribution system, as 
follows: 

•	 Schedule for replacing at least 7 percent each year of the initial number of lead service lines 
in your distribution system. 

•	 Letter stating for the previous year: 
- the number of lines scheduled that were to be replaced; 
- the number and location of lines actually replaced; and 
- if measured, the water lead concentration and location of each lead service line sampled, 

the sampling method, and the date of sampling. 

This letter is due every 12 months until you complete lead service line replacement or no longer exceed the lead 
action level during 2, consecutive rounds of tap monitoring. 

Newly Required Under the LCRMR 

If you do not replace the entire length of the lead service line (i.e., partial replacement), you must 
provide the following information to the State. 

•	 The analytical results of  lead service line samples collected in response to partial lead service 
line replacement: 
- the results are due within 10 days following the month in which you received these 

analytical results; and 
- the State can also eliminate the requirement to report these sample results. 

•	 Any additional information as specified by the State, and in a time and manner prescribed by 
the State, to verify that all partial lead service line replacement activities have taken place. 
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No Longer Required under LCRMR 

Under the LCRMR you are no longer need to provide evidence that you do not control the entire lead 
service line if you are only replacing a portion of the line.  Under the 1991 LCR, you were required to 
replace the entire line unless you could demonstrate that you did not “control” the entire line.  The 
LCRMR require you to replace the portion that you own versus control, thereby, making this 
demonstration unnecessary. 

What If I Do Not Fulfill My Lead Service Line Replacement Requirements? 
(See §141.80(k)) 

You are in violation if you fail to: 

•	 Replace the required number of lead service lines by the annual deadline (i.e., at least 7% 
annually) (see §§141.84(a) & (b)); or 

•	 Report the required lead service line information on time that demonstrates that the 
replacement rate was met (see §141.90(e)). 

You are also in violation if you do not meet the following partial lead service line replacement 
requirements (only applicable if you do not replace the entire lead service line) (see §141.84(d)): 

•	 Provide notice and guidance to residents at least 45 days before lead service line replacement 
begins (unless the State allows a shorter notification period); 

•	 Collect a tap sample within 72 hours of completing the partial lead service line replacement; 
•	 Mail and/or post results of the analysis to the owner and residents within 3 days of receipt 

of the results; or 
•	 Report information that the State requires to assess whether you met your partial lead service 

line replacement monitoring and notification requirements. 

If you are in violation for any of the above reasons you must: 

1.	 Report the violation to the State within 48 hours of determining the noncompliance (see 
§141.31(b)). 

2.	 Deliver public notification to your customers (see §141.32 if your State has not adopted the 
new public notification requirements or §141.201 & 141.203 - 141.206 if your State has 
adopted these new requirements). 

3.	 Include a discussion of the violation in your consumer confidence report if you are a CWS 
(see §141.153). 

What Provisions of the LCRMR Pertain to Lead Service Line Monitoring and 
Replacement? (See §141.88(d) & §141.90(e)) 

The table below summarize each of the LCRMR provisions that impact your lead service line 
monitoring and replacement requirements.  You were required to begin implementing these 
requirements on April 11, 2000. 
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You Were Required to Comply with 
These Monitoring and Reporting Requirements Beginning April 11, 2000 

Under the LCRMR, you: 

•	 Must replace the portion of the lead service line that you own.  Under the LCR you were 
required to replace the portion of the line that you controlled, unless you could demonstrate 
that you controlled less than the entire line. 

•	 Must notify the owner (or owner’s authorized agent) about the replacement, and offer to 
replace the owner’s portion of the line. 

•	 Are not required to pay for replacing the privately-owned portion of the line. 

•	 Are not required to replace the privately-owned portion of the line if precluded by law, or 
where the owner chooses not to pay the cost of replacing the privately-owned portion. 

In those instances where you do not replace the privately-owned portion of the line, you must: 

•	 Notify all residents served by the line you are replacing, at least 45 days prior to partial 
replacement.  The State can allow you to provide less advanced notice if the line is being 
replaced in conjunction with emergency repairs. 

•	 Collect at your expense one representative service line sample for each replaced lead service 
line within 72 hours of removing the line.  Under the LCR, you were required to collect a 
sample from each resident (if the resident(s) so desired) within 14 days of the partial 
replacement. 

•	 Report sample results to the building owner(s) and the resident(s) served by the partially 
replaced line within 3 business days of receiving these results.  You must notify residents by 
mail. However, for multi-family dwellings you can post the notification in a conspicuous 
common-use area of the building. 

•	 Submit these monitoring results to the State within the first 10 days of the month following 
that in which you receive the results.  However, the LCRMR give States the option to modify 
reporting requirements, so you need to check with your State to be sure of your specific 
requirements. 
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What Key Points Should I Remember About Lead Service Line Monitoring and 
Reporting? (See §§141.84 & 141.86(b)(3)) 

g Lead service line replacement is not required unless: 
- You continue to exceed the lead action level in monitoring conducted after you install 

corrosion control treatment or source water monitoring (whichever occurs later); or 
- The State requires it because you have missed your deadline for installing corrosion control 

treatment or source water treatment.  

g You are not required to replace an individual lead service line if the lead concentration of all 
samples from the line is less than or equal to 0.015 mg/L. This line counts as a replaced line. 

g If you do not replace the privately-owned portion of a lead service line (also known as partial lead 
service line replacement), you must collect a sample that is representative of the water in the 
service line within 72 hours of the replacement. 

g There are 3 methods for collecting a lead service line sample: 1) Flushing a specified volume; 2) 
Direct service line samples; and 3) Using temperature variation. 

g You can discontinue lead service line replacement and thus, any need to conduct lead service line 
monitoring whenever your 90th percentile lead levels are at or below the lead action level for 2, 
consecutive monitoring periods. 

g You must recommence lead service line replacement if you subsequently exceed the lead action 
level during any monitoring period. 

For more information on partial lead service line 
replacement, refer to: Notification and Reporting Requirements 
for Partial Lead Service Line Replacement under the Lead and 
Copper Rule, April 2000, 
EPA 815-R-99-022 
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APPENDIX A 
List of LCRMR Outreach Materials for Water Systems 

Below is a comprehensive list of outreach materials that were developed to help you 
understand and implement the minor revisions to the Lead and Copper Rule. 

Guidance Documents 

T How to Determine Compliance with Optimal Water Quality Parameters as Revised by the Lead and Copper 
Rule Minor Revisions, February 2001, EPA 815-R-99-019. 

T Lead and Copper Rule: Summary of Revisions, April 2000, EPA 815-R-99-020. 
T Monitoring Waivers under The Lead and Copper Rule Minor Revisions for Systems Serving 3,300 or Fewer 

People, April 2000, EPA 815-R-99-021. 
T Notification and Reporting Requirements for Partial Lead Service Line Replacement under the Lead and Copper 

Rule, April 2000, EPA 815-R-99-022. 
T Lead in Drinking Water Regulation: Public Education Guidance (revised), EPA 816-R-02-010 

Fact Sheets 

T Fact Sheet for Public Water Systems that Serve 3,300 or Fewer Persons, February 2001, EPA 
816-F-00-007. 

T Fact Sheet for Public Water Systems that Serve 3,301 to 50,000 Persons, February 2001, EPA 
816-F-00-008. 

T Fact Sheet for Public Water Systems that Serve More Than 50,000 Persons, February 2001, 
EPA 816-F-00-009. 

T Fact Sheet for Tribal Water System Owners and Operators, February 2001, EPA 816-F-00-
010. 

Training 

T Comprehensive Lead and Copper Rule Training, January 2001. 

You can obtain any of these documents from the Safe Drinking 
Water Hotline, or the Office of Ground Water and Drinking Water 
web page at www.epa.gov/safewater/leadcop.html. 
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APPENDIX B 
Definitions 

Term Definition 

ONote: New terms introduced under the LCRMR are shown in italics. 

90th Percentile The highest concentration of lead or copper in tap water that is exceeded by 10 percent of the 
sites sampled during a monitoring period. This value is compared to the lead or copper action 
level (AL) to determine whether an AL has been exceeded. 

Accelerated Reduced 
Lead and Copper Tap 
Monitoring 

Allows water systems with very low levels of lead and copper in their tap water to be placed on a triennial monitor 
schedule after only 2, consecutive, 6-month monitoring periods.  90th percentile lead level must be # 0.005 mg/L, 
and 90th percentile copper levels  must be # 0.65 mg/L. 

Accelerated Reduced 
Water Quality 
Parameter (WQP) 
Monitoring 

Allows water systems to proceed more quickly to a triennial WQP monitoring schedule.  Systems must meet the 
requirement for accelerated reduced lead and copper levels and be in compliance with their optimal water quality 
parameter specifications for 2, consecutive monitoring periods (either 6-month or annual periods). 

Action Level (AL) The concentration of lead or copper in tap water which determines whether a system may be 
required to install corrosion control treatment, collect WQP samples, collect lead and copper 
source water samples, replace lead service lines, and/or deliver public education about lead.  The 
action level for lead is 0.015 mg/L or 15 ppb.  The action level for copper is 1.3 mg/L or 1300 
ppb. 

(b)(1) system A small or medium system that is at or below both action levels during 2, consecutive, 6-month 
rounds of lead and copper tap monitoring. 

(b)(2) system A systems that is deemed to have optimized corrosion control after demonstrating that it has 
completed corrosion control treatment steps prior to 12/7/92 that are equivalent to those 
described in §141.81(b)(2) of the regulation. 

(b)(3) system A system that is deemed to have optimized corrosion control by demonstrating that it has minimal 
levels of corrosion entering the distribution system based on lead and copper source and tap water 
samples. 

Community Water 
System (CWS) 

A public water system that services at least 15 service connections used by year-round residents or 
regularly serves at least 25 year-round residents. 

Corrosion Control 
Treatment 

A treatment designed to reduce the dissolving of lead and/or copper in plumbing materials during 
water delivery to consumers. 

Cu The chemical symbol for copper. 

Daily values The sample results of WQPs. They are calculated for each WQP at each sampling location. They are based on the 
sampling frequency for that WQP and sampling point. 

Deemed to have 
optimized corrosion 
control 

Systems that are delivering minimally corrosive water (i.e., (b)(1), (b)(2), or (b)(3) systems).  These 
systems are subject to fewer monitoring and treatment technique requirements. 

Entry Point 

Exceedance 

Refers to points of entry to the drinking water distribution system from which samples will be 
representative of each source of supply after treatment. 

Occurs when the 90th percentile lead or copper sample is above its respective action level. 
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Term Definition 

ONote: New terms introduced under the LCRMR are shown in italics. 

Excursion Refers to a “daily value” for a WQP at a sampling location that is below the minimum optimal water quality 
parameter (OWQP) value or outside the range of values designated by the State. 

First-Draw Sample Refers to a 1-liter sample of tap water that has been standing motionless in plumbing pipes at least 
6 hours and is collected without flushing the tap. 

Follow-up Refers to the lead and copper tap water and WQP (tap and entry point) monitoring that takes 
Monitoring place after corrosion control treatment is in place and before the State determines OWQP ranges 

or minimums.  The samples are taken during the 2, consecutive 6-month monitoring periods 
immediately following the installation of corrosion control treatment. 

Full Waiver This waiver allows a small system to collect both lead and copper tap samples at a frequency of once every 9 years at 
a reduced number of sites.  To receive this waiver a system must meet the monitoring and materials criteria for both 
lead and copper. 

GUDI An acronym for systems that have been determined to be ground water under the direct influence 
of surface water. 

Initial Tap For systems serving 50,000 or fewer people, refers to the first set(s) of lead and copper tap water 
Monitoring samples that are taken at 6-month intervals until which point the system exceeds either action 

level, or is at or below both action levels for 2, consecutive, 6-month monitoring periods.  For 
systems serving more than 50,000 people, refers to tap samples collected during the first 2, 
consecutive, 6-month periods of monitoring. 

Large Water System A water system that serves more than 50,000 people. 

LCR An acronym for the Lead and Copper Rule.  Also referred to in this document as the 1991 Rule. 

LCRMR The acronym for the Lead and Copper Rule Minor Revisions. 

Lead Service Line A service line made of lead which connects the water main to the building inlet and any lead 
(LSL) pigtail, gooseneck or other fitting which is connected to such lead line. 

Materials Survey Refers to a system’s initial evaluation of materials that are contained in its pipes and distribution 
system in order to identify sites with a high risk of lead and copper occurrence. 

Maximum The highest allowable lead and copper concentrations after treatment for source water that is 
Permissible Levels entering a water system’s distribution system.  These levels are determined by the State after it has 
(MPLs) reviewed source water samples from before and after a system has installed source water 

treatment, and are set to reflect lead and copper levels from a properly operated and maintained 
treatment system. 

Medium Water A water system that serves 3,301 to 50,000 people. 
System 

Method Detection The minimum concentration of a substance that can be measured and reported with 99% 
Limit (MDL) confidence that the analyte concentration is greater than zero. 

Monitoring Waiver This waiver allows a small system (those serving 3,300 or fewer people) to collect lead and copper tap samples at a 
frequency of once every 9 years at a reduced number of sites.  To receive this waiver a system must meet the 
monitoring and materials criteria for lead and copper. 

Non-transient, Non- A public water system that is not a community water system and regularly serves at least 25 of the 
Community Water same persons during a minimum of 6 months of each year. 
System (NTNCWSs) 
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Term Definition 

ONote: New terms introduced under the LCRMR are shown in italics. 

Optimal Corrosion The corrosion control treatment that minimizes the lead and copper concentrations at users’ taps 
Control Treatment while ensuring that the treatment does not cause the water system to violate any national primary 
(OCCT) drinking water regulations. 

Optimal Water Specific ranges or minimums that are determined by the State for each relevant WQP.  OWQPs 
Quality Parameters represent the conditions under which systems must operate their corrosion control treatment to 
(OWQPs) most effectively minimize the lead and copper concentrations at their users’ taps.  

Partial Wavier This type of waiver may be granted if a small system meets the materials and monitoring criteria for either lead or 
copper, but not both.  It allows the system to monitor once every 9 years at a reduced number of sites for the 
contaminant for which it receives the waiver.  The State may elect not to grant partial waivers. 

Pb The chemical symbol for lead. 

Practical The lowest concentration of an analyte that can be reliably measured within specified limits of 
Quantitation Level precision and accuracy during routine laboratory operating conditions.  For lead, the PQL equals 
(PQL) 0.005 mg/L; for copper it equals 0.050 mg/L. 

Public Water System 
(PWS) 

A system that provides piped water for human consumption, which has at least 15 service 
connections or regularly serves an average of at least 25 individuals daily for at least 60 days of the 
year.  It includes: 1) the collection, treatment, storage, and distribution facilities operated and used 
by the system, and 2) any collection or pretreatment storage facilities not under the control of the 
system, but which it primarily uses. 

Reduced Monitoring Refers to the sampling frequency and number of monitoring sites from which a system must 
collect lead and copper tap samples or WQP distribution samples after it has met the criteria that 
is specified under §141.86(d)(4) or §141.97(e), respectively.  After meeting any one of these 
criteria, systems are allowed to sample from a reduced number of monitoring sites and/or at a 
reduced frequency. 

Representative Site A sampling site that is connected to plumbing materials which are similar to materials used at other sites in the 
water system. 

Service Line Sample A 1-liter sample of water, collected in accordance with §141.86(b)(3), that has been standing for at 
least 6 hours in a lead service line. 

Single Family Single family residence structures which can include for purposes of identifying targeted sampling 
Residences (SFRs) locations: (1) Non-Residential structures; and (2) Multi-Family Residences (MFRs) if they 

constitute more than 20% of the service connections within the system’s service area. 

Single Family A building constructed as a single-family residence that is currently used as either a residence or a 
Structure place of business. 

Small Water System A water system that serves 25 to 3,300 people. 

Solder A metallic compound used to seal joints in plumbing.  Until the lead ban took effect, most solder 
contained about 50 percent lead. 

Source Water A sample collected at entry point(s) to the distribution system representative of each source of 
Sample supply after treatment. 

Source Water Treatment designed to remove lead and/or copper from the source of the water supply. 
Treatment 
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Term Definition 

ONote: New terms introduced under the LCRMR are shown in italics. 

Special-Case CWS A facility, such as a prison or a hospital, where the population served is not capable of or is prevented from making 
improvements to plumbing or installing point of use treatment devices; and the water system supplies water as part of 
the cost of services provided and does not separately charge for water consumption.  For certain monitoring and public 
education requirements, these systems may be treated like an NTNCWS. 

Standard Monitoring Refers to the monitoring frequency and number of monitoring sites from which a system must 
collect samples before a system has qualified to go to a reduced monitoring schedule.  Standard 
monitoring is conducted at 6-month intervals. 

Tier 1 Site For a CWS, it is a single family structure that contains lead pipes, or copper pipes with lead solder 
installed after 1982, and/or is served by lead service lines.  For an NTNCWS, it is a building that 
contains copper pipes with lead solder installed after 1982, and/or is served by lead service lines. 

Tier 2 Site For a CWS, it is a building and multiple-family residence that contains lead pipes, or copper pipes 
with lead solder installed after 1982, and/or is served by lead service lines.  For an NTNCWS, it is 
a building that contains copper pipes with lead solder installed before 1983.  

Tier 3 Site Applies only to a CWS, and is a single family structures that contain copper pipes with lead solder 
installed before 1983. 

Water Distribution 
System  

Refers to the piping, devices, and related fittings that are used to carry a system’s drinking water to 
its users.  It includes the treatment plant, distribution system, water meter, water meter setting 
equipment, piping and plumbing that conveys drinking water, and individual fixtures. 

Water Quality 
Parameters (WQPs) 

Used to help systems and States determine what levels of corrosion control treatment would work 
best for the system and whether this treatment is being properly operated and maintained over 
time.  WQPs include: pH, temperature, conductivity, alkalinity, calcium, orthophosphate, and 
silica. 
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APPENDIX C 
Monitoring Timelines 

8	 Lead and Copper Tap and WQP Monitoring Schedule for Large Water 
Systems (> 50,000) 
This timeline illustrates the schedule for corrosion control treatment (CCT), lead and copper tap 
monitoring, and WQP monitoring for (b)(3) and non-(b)(3) large systems. 

8	 Lead and Copper Tap Schedule for Medium Water Systems (3,301 - 50,000) 
that Do Not Exceed An Action Level 
This timeline shows the lead and copper monitoring requirements for medium water systems that 
do not exceed an action level. 

8	 Lead and Copper Tap and WQP Monitoring Schedule for Medium Water 
Systems (3,301 - 50,000) that Exceed An Action Level (No Longer Exceed 
After Installing Treatment) 
This timeline illustrates the CCT and monitoring schedule for medium systems that no longer 
exceed an action level after treatment. 

8	 Lead and Copper Tap and WQP Monitoring Schedule for Medium Water 
Systems (3,301 - 50,000) that Exceed An Action Level (Continue to Exceed 
After Installing Treatment) 
This timeline shows the CCT and monitoring schedule for medium water systems that continue to 
exceed an action level after CCT. 

8	 Lead and Copper Tap Schedule for Small Water Systems (# 3,300) that Do 
Not Exceed An Action Level 
This timeline shows the lead and copper monitoring requirements for small water systems that do 
not exceed an action level. 

8	 Lead and Copper Tap and WQP Monitoring Schedule for Small Water 
Systems (# 3,300) that Exceed An Action Level (No Longer Exceed After 
Installing Treatment) 
This timeline illustrates the CCT and monitoring schedule for small systems that no longer exceed 
an action level after treatment. 

8	 Lead and Copper Tap and WQP Monitoring Schedule for Small Water 
Systems (# 3,300) that Exceed An Action Level (Continue to Exceed After 
Installing Treatment) 
This timeline illustrates the CCT and monitoring schedule for small systems that continue to 
exceed an action level after installing CCT. 
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Insert file (revised mon timelines) 
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APPENDIX D 
Summary of Monitoring and Reporting Violations

 Monitoring and Reporting (M/R) violations fall into four major categories as described below. 

1. M/R for lead and copper at customers' taps 

You are in violation if you do not meet all of the following monitoring and reporting requirements within the 
time frame specified by the rule: 

• Use appropriate sampling procedures in accordance with §§141.86(a) and (b); 

• Collect the required number of samples during the specified time frame in accordance with 
§§141.86(c) and (d); 

• Ensure samples are analyzed properly in accordance with §141.89(a); 

• Submit all required monitoring information on time in accordance with §141.90(a); or 

• Report a change in treatment, or an addition of a new source, within 60 days or within the time frame 
specified by the State, if you are on reduced monitoring, have a waiver, or are a (b)(3) system, as 
required by §141.90(a)(3). 

Depending on whether the State adopts the less stringent provisions of the LCRMR into its revised drinking 
water regulation, you may also be in violation if you do not meet the following requirements within the 
timeframe specified by the rule: 

• Meet replacement sample requirements for invalidated samples as described in §141.86(f)(4) where 
these samples are needed to meet minimum sampling requirements; 

• Meet the conditions of your monitoring waivers in §141.86(g) or provide the required information in 
§§141.90(a)(4)(ii)-(iv); 

• Provide sample information needed for your State to perform the 90th percentile calculation as 
outlined in §141.90(h); 

• Collect non-first draw samples that did not meet the criteria in §141.86(b)(5); or 
• Meet the monitoring deadline for transitioning to an alternate period (i.e., months other than June 

through September) for collecting reduced lead and copper tap samples, as specified in 
§141.86(d)(4)(iv)(B). 

2. M/R for WQPs at entry points and taps in the distribution system 

You are in violation if you do not meet all of the following monitoring and reporting requirements within the 
time frame specified by the rule: 

• Use appropriate sampling procedures in accordance with §§141.87(a)(1); 
• Collect the required number and type of samples in accordance with §§141.87(a)(2),(b)-(e); 
• Ensure samples are analyzed properly in accordance with §141.89(a); 
• Submit all required monitoring information on time in accordance with §141.90(a)(vi)-(viii); 
• Meet the State-approved sampling plan for collecting WQPs at representative entry point locations in 

accordance with §§141.87(c)(3) (this criterion would only apply if you are a ground water system and your State’s 
regulation allows you to limit entry point WQP monitoring to representative sites). 

2. M/R for WQPs at entry points and taps in the distribution system (continued) 
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APPENDIX D 
Summary of Monitoring and Reporting Violations

 Monitoring and Reporting (M/R) violations fall into four major categories as described below. 

In addition, you are in violation if you do not meet your OWQP ranges or minimums set by the State as 
follows:  

• If your State assesses compliance using the 1991 LCR procedure, you are out of compliance if the 
results of any WQP sample, or the average of the original sample and a confirmation sample, does not 
meet the State-designated OWQP ranges or minimums. 

• If your State assesses compliance using the LCRMR, you are in violation of your requirements if you 
have OWQP excursions for more than 9 days in a 6-month compliance period. 

3. M/R for lead and copper in source water 

You are in violation if you do not meet all of the following monitoring and reporting requirements within the 
time frame specified by the rule: 

• Use appropriate sampling procedures (see §§141.88(a)(1) and (2)); 
• Collect the required number of source water samples (see §§141.88(a)(1) - (e)); 
• Ensure samples are analyzed properly (see §141.89(a)); or 
• Submit all required sampling information on time (see §141.90(b)). 

In addition, you are in violation if you do not meet your State-designated or approved MPLs (see 
§141.88(a)(2)) (Note: If you are above either MPL, you can take a confirmation sample within 2 weeks of the original sample, 
if allowed by the State.  The results of the original and confirmation samples are averaged to determine whether you are in 
compliance with your MPLs) 

4. M/R for lead and other requirements associated with lead service line replacement 

You are in violation if you do not: 

• Replace the required number of lead service lines by the annual deadline (i.e., at least 7% annually) 
(see §§141.84(a) & (b)); or 

• Report the required lead service line information on time that demonstrates that you replaced the 
required number of lead service lines by the annual deadline (see §141.90(e)) 

You are also in violation if you do not meet the following partial lead service line replacement requirements 
(only applicable if you do not replace the entire lead service line) (see §141.84(d)): 

• Provide notice and guidance to residents at least 45 days before lead service line replacement begins 
(unless the State allows a shorter notification period); 

• Collect a tap sample within 72 hours of completing the partial lead service line replacement; 
• Mail and/or post results of the analysis to the owner and residents within 3 days of receipt of the 

results; or 
• Report information that the State requires to assess whether you met your partial lead service line 

replacement monitoring and notification requirements. 
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APPENDIX E 
Worksheet and Instructions 

8	 Worksheet 1: Materials Survey Investigation Results
This worksheet can be used to record information about sampling sites based on your materials 
investigation (e.g., presence of lead service lines (LSLs), contact information). 

8	 Worksheet 2: Materials Survey Results by Number of Service Connections for 
each Plumbing Materials Type
This worksheet allows you to record the number of service connections by type of structure (i.e., single 
or multi-family residence, or public/commercial buildings) and the type of interior and distribution 
system plumbing materials (e.g., copper pipe with lead solder, LSL). 

8	 Worksheet 3: Summary of Material Survey Results
This worksheet allows you to tally the number of service connections by type of structure and type of 
plumbing material. 

8	 Suggested Directions for Homeowner Tap Sample Collection Procedures 
This page provides suggested language that you can use when instructing homeowners on the proper 
procedure for collecting lead and copper tap samples. 

8	 Form 141-A: Sample Site Identification and Certification
This form is used to identify:  the number of sites that meet the tiering criteria; a certification that each 
sample was collecting using proper sampling procedures; your 90th percentile calculations and the 
number of samples upon which these levels are based; the number of WQPs sample collected vs. the 
number of required samples; and an explanation of any changes in sampling locations. 

8	 Amended Form 141-A: Sample Site Identification and Certification 
This version of Form141-A deletes those certifications which are no longer required under the LCRMR. 
However, you must first check with your State before using this form. 

8	 Form 141-B: Request for Reduced Lead and Copper Tap Monitoring 
This form can be used to request permission from the State to collect lead and copper tap samples at a 
reduced number and frequency based on your continued compliance with your OWQPs.  The LCRMR 
no longer require you to submit a formal request for reduced monitoring; however, first check with your 
State to determine if this requirement still applies. 

8	 Form 141-C: Optimal Corrosion Control Treatment Recommendation 
This 2-page form has several applications.  It can be used to: 1) document the results of monitoring used 
to evaluate various corrosion control treatment (CCT) options and to provide your study 
recommendation, 2) certify that you have properly installed CCT, or 3) request a modification to your 
State’s decision regarding CCT and/or OWQPs. 

8	 Form 141-D: Source Water Monitoring and Treatment 
This form is similar to Form 141-C.  It can be used to: 1) document your initial source water monitoring 
and source water treatment (SOWT) recommendation; 2) certify that you have properly installed SOWT; 
or 3) request a modification to the State’s decision regarding SOWT or MPLs. 
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WORKSHEET #3 
SUMMARY OF MATERIALS SURVEY RESULTS 

PWS ID NUMBER 

POPULATION SERVED BY PWS 

Plumbing Material SFR1 MFR2 BLDG3 

Number of Service Connections 

Lead Pipe 
4 

5 

Service Lines 

LSLs 

Entire Line 

Partial Line 

Type of Structure 

Interior Plumbing 

Copper Pipe With Lead Solder >1982

Copper Pipe With Lead Solder <1983

Total Available Sites 

1  SFR - single family residence 
2  MFR - multi-family residence 
3  BLDG - public or commercials buildings 
4  Refers to buildings that contain copper pipes with lead solder installed after 1982. 
5  Refers to buildings that contain copper pipes with lead solder installed before 1983. 
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_________________________________________ ___________________ 

Suggested Directions for 
Homeowner Tap Sample Collection Procedures 

These samples are being collected to determine the lead and copper levels in your tap water.  This sampling effort is 
required by the U.S. Environmental Protection Agency and your State, and is being accomplished through the 
cooperation of homeowners and residents. 

Collect samples from a tap that has not been used for a minimum of 6 hours.  Because of this requirement, the best time 
to collect samples is either early in the morning or in the evening upon returning from work.  Be sure to use taps that 
have been in general use by your household for the past few months.  The collection procedure is described in more 
detail below. 

1.	 Prior arrangements will be made with the customer to coordinate the sample collection event.  Dates will be set 
for sample kit delivery and pick-up by water department staff. 

2.	 There must be a minimum of 6 hours during which there is no water used from the tap the sample is taken from 
and any taps adjacent or close to that tap.  The water department recommends that either early mornings or 
evenings upon returning home are the best sampling times to ensure that the necessary stagnant water conditions 
exist. 

3.	 A kitchen or bathroom cold-water faucet is to be used for sampling.  If you have water softeners on your kitchen 
taps, collect your sample from the bathroom tap that is not attached to a water softener, if possible.  Place the 
opened sample bottle below the faucet and gently open the cold water tap.  Fill the sample bottle to the line 
marked “1000-mL” and turn off the water. 

4.	 Tightly cap the sample bottle and place in the sample kit provided.  Please review the sample kit label at this time 
to ensure that all information contained on the label is correct. 

5.	 IF ANY PLUMBING REPAIRS OR REPLACEMENT HAS BEEN DONE IN THE HOME SINCE THE 
PREVIOUS SAMPLING EVENT, NOTE THIS INFORMATION ON THE LABEL AS PROVIDED. 
ALSO IF YOUR SAMPLE WAS COLLECTED FROM A TAP WITH A WATER SOFTENER, NOTE 
THIS AS WELL. 

6.	 Place the sample kit outside of the residence in the location of the kit’s delivery so that department staff may pick 
up the sample kit. 

7.	 Results from this monitoring effort will be provided to participating customers when reports are generated for 
the State.  However, if excessive lead and/or copper levels are found, immediate notification will be provided 
(usually 10 working days from the time of sample collection). 

Call ___________________ at _______________if you have any questions regarding these instructions. 

TO BE COMPLETED BY RESIDENT 

Water was last used: Time_______________ Date_______________ 
Sample was collected: Time_______________ Date_______________ 

I have read the above directions and have taken a tap sample in accordance with these directions. 

Signature	 Date 
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___________________________________ 

___________________________________ 

___________________________________________________ 

___________________________________________________ 

________________ 

________________ 

________________ 

________________ 

________________ 

________________ 

______ 
______ 
______ 

______ 

______ 
______ 
______ 

______ 

______________________________________________________________________________________________ 

Form 141-A                                                                                                                      Page 1 of 3 

SAMPLE SITE IDENTIFICATION AND CERTIFICATION 

System’s Name: System Type: ~  CWS ~  NTNCWS 

Address: Number of People Served: 

~  >100,000 
~  10,001 to 100,000 
~  3,301 to 10,000 

~  501 to 3,300 
~  101 to 500 
~ #100 

System ID:_________________________________________ 

Contact Person:_____________________________________ Telephone number: ___________________ 

CERTIFICATION OF SAMPLING SITES 

LEAD SOLDER SITES 
# of single-family structures with copper pipes with lead solder installed 

after 1982 or lead pipes and/or lead service lines (Tier 1) 
# of multi-family structures with copper pipes with lead solder installed 

after 1982 or lead pipes and/or lead service lines (Tier 1) 
# of buildings containing copper pipes with lead solder installed 

after 1982 or lead pipes and/or lead service lines (Tier 2) 
# of sites that contain copper pipes with lead solder installed before 1983 (Tier 3) 
# of sites that do not meet Tier 1, 2, or 3 criteria (to be used only if other conditions have 
been exhausted) 

TOTAL 

The following sources have been explored to determine the number of structures which have interior lead pipe or 
copper pipe with lead solder. 

Plumbing and/or building codes 
Plumbing and/or building permits 
Contacts within the building department, municipal clerk’s office, or State regulatory agencies for historical 
documentation of the service area development 
Water Quality Data 

Other Resources Which PWS May Utilize 
Interviews with building inspectors 
Survey of service area plumbers about when and where lead solder was used from 1982 to present 
Survey residents in sections of the service area where lead pipe and/or copper pipe with lead solder is 
suspected to exist 
Interviews with local contractors and developers 

Explanation of Tier 2 and Tier 3 sites (attach additional pages if necessary) _________________________________ 
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_____________ 
_____________ 
_____________ 

_____ 
_____ 

_____ 
_____ 

_____ 

_____ 

_____ 
_____ 

_____ 
_____ 
_____ 
_____ 

____________________________________________________________________________________________________ 

Form 141-A (continued) Page 2 of 3 

SAMPLE SITE IDENTIFICATION AND CERTIFICATION 

CERTIFICATION OF SAMPLING SITES 

LEAD SERVICE LINE SITES 
# of samples required to be drawn from lead service line sites 
# of samples actually drawn from lead service line sites 
Difference (explain differences other than zero) 

The following sources have been explored to determine the number of lead service lines in the distribution system. 
Distribution system maps and record drawings 
Information collected for the presence of lead and copper as required under §141.42 of the Code of Federal 
Regulations 
Capital improvement plans and/or master plans for distribution system development 
Current and historical standard operating procedures and/or operation and maintenance (O&M) manuals for 
the type of materials used for service connections 
Utility records including meter installation records, customer complaint investigations and all historical 
documentation which indicate and/or confirm the location of lead service connections 
Existing water quality data for indications of ‘troubled areas’ 

Other Sources Which PWS Utilized 
Interviews with senior personnel 
Conduct service line sampling where lead service lines are suspected to exist but their presence is not 
confirmed 
Review of permit files 
Community survey 
Review of USGS maps and records 
Interviews with pipe suppliers, contractors, and/or developers 

Explanation of fewer than 50% LSL sites identified (attach additional pages if necessary):______________________ 

_ 

CERTIFICATION OF COLLECTION METHODS 

I certify that: 
• Each first draw tap sample for lead and copper is 1 liter in volume and has stood motionless in the plumbing 

system of each sampling site for at least 6 hours. 
• Each first draw sample collected from a single-family residence has been collected from the cold water kitchen 

tap or bathroom sink tap. 
• Each first draw sample collected from a non-residential building has been collected at an interior tap from 

which water is typically drawn for consumption. 
• Each first-draw sample collected during an annual or triennial monitoring period has been collected in the 

months of June, July, August, or September or in the alternate period specified by the State. 
• Each resident who volunteered to collect tap water samples from his or her home has been properly instructed 

by [insert water system’s name] _________________________________________________ in the proper 
methods for collecting lead and copper samples.  I do not challenge the accuracy of those sampling results. 
Enclosed is a copy of the material distributed to residents explaining the proper collection methods, and a list of 
the residents who performed sampling. 
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______

______  

______ 

______ 

________ 

________  

________ 

________ 

__________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

______________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________ ____________________________ ________________ 

Form 141-A (continued) Page 3 of 3 

SAMPLE SITE IDENTIFICATION AND CERTIFICATION 

RESULTS OF MONITORING 

THE RESULTS OF LEAD AND COPPER TAP WATER SAMPLES MUST BE ATTACHED TO THIS 
DOCUMENT 

# of samples required  

 90th Percentile Pb  

# of samples submitted 

90th Percentile Cu  

Note: If the State has informed you that it will calculate your 90th percentile levels, you do not need to submit the 90th percentile 
calculations.  However, you must still provide your sample results to the State by the deadline that they have specified. 

THE RESULTS OF WATER QUALITY PARAMETER SAMPLES MUST BE ATTACHED TO THIS 
DOCUMENT 

# of WQP tap samples required  

# of entry point samples required 

# of WQP tap samples submitted 

# of entry point samples submitted 

CHANGE IN SAMPLING SITES 

Original site address:  

New site address: ____________________________________________________________________________________ 

Distance between sites (approximately): 

Targeting Criteria: NEW: __________________________  OLD: _____________________________ 

Reason for change (attach additional pages if necessary)____________________________________________________ 

SIGNATURE 

PRINTED NAME TITLE DATE 
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_______________________________________ 

_______________________________________ 

___________________________________________________ 

___________________________________________________ 

_______________________________________ 

_____________________________________ 

______
______  

______ 
______ 

______ ______
______ 

O	 Note: The LCRMR no longer require you to complete the certification of sampling sites, or certification of 
collection methods. A modified version of Form 141-A is provided below.  This revised form deletes those 
certifications that are no longer required under the LCRMR.  Please check with your State before using the 
amended Form 141-A. 

Amended Form 141-A 	 Page 1 of 2 

SAMPLE SITE IDENTIFICATION AND CERTIFICATION 

System’s Name: System Type: ~  CWS ~  NTNCWS 

Address: Number of People Served: 

~  >100,000 
~  10,001 to 100,000 
~  3,301 to 10,000 

~  501 to 3,300 
~  101 to 500 
~ #100 

System ID #: 

Contact Person: Telephone number: ___________________ 

RESULTS OF MONITORING 

THE RESULTS OF LEAD AND COPPER TAP WATER SAMPLES MUST BE ATTACHED TO 
THIS DOCUMENT 

# of samples required  
 90th Percentile Pb  

# of samples 
90th Percentile Cu  

Note: If the State has informed you that it will calculate your 90th percentile levels, you do not need to submit the 90th percentile 
calculations.  However, you must still provide your sample results to the State by the deadline that they have specified. 

THE RESULTS OF WATER QUALITY PARAMETER SAMPLES MUST BE ATTACHED TO THIS 
DOCUMENT 

# of WQP tap samples required 
# of entry point samples required ______ 

# of WQP tap samples submitted
 # of entry point samples submitted 
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__________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

______________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

___________________________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________ ____________________________ ________________ 

Amended Form 141-A (Continued) Page 2 of 2 

SAMPLE SITE IDENTIFICATION AND CERTIFICATION 

CHANGE IN SAMPLING SITES 

Original site address:  

New site address: ____________________________________________________________________________________ 

Distance between sites (approximately): 

Targeting Criteria: NEW: __________________________  OLD: _____________________________ 

Reason for change (attach additional pages if necessary)____________________________________________________ 

SIGNATURE 

PRINTED NAME TITLE DATE 
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________________________________________________ 

________________________________________________ 

___________________________________ 

_____________________________________________________________________________________ 

________________________________ _________________________ ________________ 

O Note: The LCRMR no longer require a system, which is in compliance with its OWQPs, to submit a 
written request to its State to allow it to collect lead and copper tap samples at a reduced number and 
frequency.  Therefore, this or a similar form may no longer be required by your State.  Please note that 
this form cannot be used to request a monitoring waiver.  Monitoring waiver forms are provided in the 
guidance document, Monitoring Waivers under the Lead and Copper Rule Minor Revisions for Systems Serving 3,300 or 
Fewer People, April 2000, EPA 815-R-99-021. 

Form 141-B Page 1 of 1 

REQUEST FOR REDUCED LEAD AND COPPER TAP WATER 

System’s Name: _________________________________ System Type: ~  CWS ~  NTNCWS 

Address: ________________________________________ Number of People Served: 

~  >100,000 
~  10,001 to 100,000 
~  3,301 to 10,000 

~  501 to 3,300 
~  101 to 500 
~ #100 

System ID #: 

Contact Person: __________________________________ Telephone number: ___________________ 

The __________________________________________________ water system hasoperated in accordance 
with the State-specified water quality parameters during each of the following monitoring periods.  The 
above named water system hereby requests that the State permit the system to reduce lead and copper tap 
water monitoring from: 

~ Biannual to Annual 

or 

~ Annual to Triennial 

~ 100 to 50 

~ 60 to 30 

~ 40 to 20 

~ 20 to 10 

~ 10 to 5 

The results of all water quality parameter samples and lead and copper tap water samples collected during 
each of the monitoring periods are summarized and attached. 

SIGNATURE 

PRINTED NAME TITLE DATE 
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___________________________________ 

___________________________________________________ 

___________________________________________________ 

___________________________________ 

______ 
______ 

______ 
______ 

________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 

________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 

________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 

_______ 
_______ 
_______ 
_______ 
_______ 
_______ 
_______ 
_______ 
_______ 

________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 

________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 

________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 
________ 

______ 
______ 
______ 
______ 
______ 
______ 
______ 
______ 
______ 

Form 141-C Page 1 of 2 

OPTIMAL CORROSION CONTROL TREATMENT RECOMMENDATION 

System’s Name: System Type: ~  CWS ~  NTNCWS 

Address: __________________________________________ Number of People Served: 

~  >100,000 
~  10,001 to 100,000 
~  3,301 to 10,000 

~  501 to 3,300 
~  101 to 500 
~ #100 

System ID #: 

Contact Person: Telephone number: ___________________ 

RESULTS OF MONITORING 

The Results of Source Water, Tap Water, and WQP Samples Must Be Attached to This Document 

# of tap water samples required 
# of source water samples required 

# of tap water samples submitted 
# of source water samples submitted  

RESULTS OF OPTIMAL CORROSION CONTROL TREATMENT STUDIES 
(If the State requires you to conduct additional treatment analyses, copy this form and attach the results.) 

Test 1 — Alkalinity & pH Adjustment Test 2 — Calcium Hardness Treatment 

Before Parameters 
Pb 
Cu 
pH 

alkalinity 
calcium 

conductivity 
orthophosphate 

silicate 
water temperature 

After Before Parameters 
Pb 
Cu 
pH 

alkalinity 
calcium 

conductivity 
orthophosphate 

silicate 
water temperature 

After 

Test 3 — Addition of Corrosion Inhibitor Test 4 — 

Before Parameters 
Pb 
Cu 
pH 

alkalinity 
calcium 

conductivity 
orthophosphate 

silicate 
water temperature 

After Before Parameters 
Pb 
Cu 
pH 

alkalinity 
calcium 

conductivity 
orthophosphate 

silicate 
water temperature 

After 
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______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_____________________________________________________________________________________ 

_______________________________ ___________________________ _________________ 

Form 141-C (continued) Page 2 of 2 

OPTIMAL CORROSION CONTROL TREATMENT RECOMMENDATION 

CORROSION CONTROL TREATMENT RECOMMENDATION 

1. Treatment recommendation and rationale: 

2. Test methodologies used to evaluate each treatment (e.g., pipe rig loop tests, metal coupon tests, 
etc.): 

3. Identify any chemical or physical constraint that limits or prohibits the use of a particular corrosion 
control treatment (attach all data indicating that a particular treatment has adversely affected other 
water treatment processes or is ineffective for reducing corrosion): 

CERTIFICATION THAT OPTIMAL CORROSION CONTROL 
TREATMENT HAS BEEN INSTALLED 

The ______________________________ water system certifies that optimal corrosion control treatment 
has been installed and is being properly operated as agreed to between the above named water system 
and the State of ____________________.  Optimal corrosion control treatment was required to be 
installed by _______________ (date).  Optimal corrosion control treatment was installed on 
_______________ (date). 

REQUEST FOR MODIFICATION OF CURRENT CORROSION CONTROL TREATMENT 
AND/OR WATER QUALITY PARAMETERS 

Reason for modification:_________________________________________________________________ 

(Attach all supporting studies, data, treatment specifications, etc., that substantiate this request for 
modification.) 

SIGNATURE 

PRINTED NAME TITLE DATE 
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___________________________________ 

___________________________________________________ 

___________________________________________________ 

_________________________________________ 

Form 141-D Page 1 of 2 

SOURCE WATER MONITORING AND TREATMENT 

System’s Name: System Type: ~  CWS ~  NTNCWS 

Address: __________________________________________ Number of People Served: 

~  >100,000 
~  10,001 to 100,000 
~  3,301 to 10,000 

~  501 to 3,300 
~  101 to 500 
~ #100 

System ID #: 

Contact Person: ____________________________________ Telephone number: ___________________ 

SOURCE WATER DATA 

Attach all data collected at all entry points to the distribution system.  List the highest values obtained in sampling for this 
monitoring period and attach the results of all other samples collected at each entry point. 

Entry Point Location Lead Values 
(in mg/L) 

Copper Values 
(in mg/L) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
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_____________________________________________________________

______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_______________________________ ________________________ _________________ 

Form 141-D (continued) Page 2 of 2 

SOURCE WATER MONITORING AND TREATMENT 

SOURCE WATER TREATMENT RECOMMENDATION 

Treatment recommendation:  

______________________________________________________________________________________ 

Reason for treatment/no treatment recommendation: (Attach additional pages as needed.) 

CERTIFICATION THAT SOURCE WATER 
TREATMENT HAS BEEN INSTALLED 

The ______________________________ water system certifies that source water treatment has been 
installed and is being properly operated as agreed to between the above named water system and the 
State of ____________________. Water treatment was required to be installed by _______________ 
(date). Source water treatment was installed on _______________ (date). 

REQUEST FOR MODIFICATION OF STATE TREATMENT DECISION AND/OR MAXIMUM 
PERMISSIBLE LEAD AND COPPER LEVELS 

Reason for modification:  

(Attach all supporting studies, data, treatment specifications, etc., that substantiate this request for 
modification.) 

SIGNATURE 

PRINTED NAME TITLE DATE 
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How Lead Gets Into Water 
Lead in drinking water usually comes from water distribution lines or household plumbing rather 
than lakes, wells or streams. Lead from other sources, such as ingesting old-paint chips or dust, 
can add to the effects of lead in water. 

Health Issues 
Because the nervous and circulatory systems in young children are not fully developed, lead and 
other toxic substances can easily enter the brain. Long-term exposure to even low levels of lead 
can cause irreversible learning difficulties, mental retardation, and delayed neurological and 
physical development. Infants and children up to age 6 are most susceptible to these toxic 
effects. Pregnant women exposed to lead can pass the effects to their unborn child. Exposure for 
adults primarily affects the nervous system. It can impair hearing, vision, and muscle 
coordination. Lead is also toxic to the blood, kidney, heart, and reproductive system. 

Lead poisoning is a particular problem because there may be no unique signs or symptoms 
associated with lead exposure. Early symptoms of lead poisoning may include loss of appetite, 
fatigue, irritability, anemia and, sometimes, abdominal pain. Because of the general nature of 
symptoms at this stage, lead poisoning is not often suspected. 

Measuring Lead in Drinking Water 
Lead may be present in your home drinking water if: 

• There are lead pipes, brass fixtures, or lead connectors in your home or community water 
system. 

• Lead solder was used on your home water pipes. 
• You have soft water (low mineral content), or acidic water. 

The only way to know the amount of lead in your household water is to have your water tested. 
Many certified labs in Washington perform these tests for $20 to $40 per test. Lab staff can 
answer questions and tell you how to collect water samples. For the name of a certified drinking 
water laboratory near you, call the Office of Drinking Water (see phone list on page 2). 
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Lead in Drinking Water 



The Department of Health is an equal opportunity agency. For persons with disabilities, this document is available on 
request in other formats. To submit a request, please call 1-800-525-0127 (TTY 1-800-833-6388). For additional copies of 
this publication, call 1-800-521-0323. This and other publications are available at http://www.doh.wa.gov/ehp/dw 

Reducing Lead Exposure 
Ways to reduce lead in home drinking water: 

• If water in a particular faucet is not used for six hours or longer, “flush” the pipes by 
running cold water through it until the water is noticeably colder—about one minute. The 
more time water sits in your home’s pipes, the more lead and other dissolved metals the 
water may contain. 

• Use only cold water for drinking, cooking, and making baby formula. Hot water may 
contain higher levels of lead. 

• Clean the screens and aerators in faucets frequently to remove captured lead particles. 

• If building or remodeling, only use “lead free” piping and materials for plumbing. 

Drinking Water Regulations 
We require public water systems to: 

• Collect samples from some residential customers. 

• Treat the water when more than 10 percent of samples exceed the action level (0.015 
parts per million). 

• Provide annual public education to all consumers when samples exceed the action level 
for lead. 

For More Information 

Visit the Office of Drinking Water online at http://www.doh.wa.gov/ehp/dw or call: 

Southwest Region, Tumwater (360) 236-3030 

Northwest Region, Kent (253) 395-6750 

Eastern Region, Spokane Valley (509) 329-2100 

General Information (800) 521-0323 

Department of Health’s Childhood Lead Poisoning Prevention Program: (800) 909-9898 

 

 

 



 

 

Nitrate 
Public Health Advisory Packet 
 

 
Instructions for water systems 
 
If you have nitrate sample results above the maximum contaminant level (MCL) of 10 milligrams 
per liter (mg/L), you must notify your customers within 24-hours after receiving the sample results. 
We developed this packet to help you respond when nitrate levels in your water supply exceed 10 
mg/L. 
 
 
Templates and Forms DOH Pub.  Publications DOH Pub.

Door Hanger (English and Spanish) 331-259-2  Nitrate in Drinking Water 
Questions & Answers (English) 331-214 

News Release Template: 
Announcing the Nitrate Advisory 331-259-3  Nitrate in Drinking Water 

Questions & Answers (Spanish) 331-214s 

News Release Template: 
Rescinding the Nitrate Advisory 331-259-4  Nitrate Sampling Procedure 

Brochure 331-222 

Warning to Drinking Water 
Customers (English) 331-259-5  

Office of Drinking Water 
authority over operators and 
water systems Fact Sheet 

331-449 

Warning to Drinking Water 
Customers (Spanish) 331-259-6  Drinking Water After-Hours 

Emergency Hotline Brochure 331-133 

Public Notice Certification Form: 
Nitrate MCL Violation 331-248    
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Public Notification Templates and Forms 
Page 2 has information and instructions on using the 

nitrate public notification templates and forms. 



 - 2 - 

Templates and forms 

 
Public Notification: You can choose from two templates to provide public notice to your 
customers. 
 

 Door Hanger (331-259-2):  English on one-side and Spanish on the other. 
o This public notice is a quick way to inform customers of contamination in the water. It 

includes precautions they can take to protect themselves. 
o You can get door hangers from local health departments and our regional offices. 

 
 Warning to Drinking Water Customers:  English (331-259-5) and Spanish (331-259-6). 

This public notice provides detailed information about health effects and instructions for 
your customers. 

 
Public Notice Certification Form Nitrate MCL Violation (331-248): You must complete this 
form and mail it to our regional office within 10 days after notifying your customers about a MCL 
violation. You must also send us a copy of the public notice you provided to your customers. 
 
News Releases: These templates have sample information we recommend you include in a news 
release. If you need help contacting the media, contact your regional office. 
 

 Announcing Nitrate Advisory (331-259-3): Notifies your customers of a nitrate advisory. 
 

 Rescinding Nitrate Advisory (331-259-4): Notifies your customers the nitrate advisory is 
over. 

 
For more information 

 
Contact our regional office: 
 

Eastern Region: Spokane Valley (509) 329-2100 
Northwest Region: Kent (253) 395-6750 
Southwest Region: Tumwater (360) 236-3030 

 
 
 
 
 

 
 
 
People with disabilities can request this publication in other formats. To submit a request, call (800) 525-0127. For TTY 
or TDD, call (800) 833-6388. Office of Drinking Water publications are online at http://www.doh.wa.gov/ehp/dw 
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Appendix I 
 

Cross Connection Control Plan 
 

Thurston County Code 15.11 
 



Cross-Connection Control Plan 

1. The County Commissioners of Thurston County have determined that any cross-connections 
in the public water supply managed by Thurston County pose a potential hazard to water quality 
within the county; and 

2. Washington Administrative Code 246-290-490 requires that Thurston County develop and 
implement a cross-connection control program, and it is in the best interest of the County to 
develop and enforce a cross-connection control plan to regulate and prohibit any cross-
connections when detected. The cross-connection control plan will follow the requirements of 
WAC: 246-290-490 and the Uniform Plumbing Codes, and using the manual of Cross-
Connection published by the University of California and Cross-COImection control manual 
published by the PNWSI A WW A as guidelines in our program. 

3. The installation of back flow prevention assemblies to prevent back pressure or back-
siphonage into the public water system is necessary for the public health, welfare, and safety. 
Therefore, all installation of back flow assemblies will be Premise Isolation, installed down 
stream from the County's water metering device to protect the County's water distribution 
system from any potential hazard that is determined by Thurston County and in accordance with 
the WAC: 246-290-490, the Unifonn Plumbing Codes, and the County's Cross-Connection 
Control Program along with using the guidelines of the Manual of Cross-Connection Control 
published by USC and the PNWSI A WW A Manual for Cross-Connection Control, as they 
presently exist and as they may, from time to time, be amended. 

IT IS THEREFORE RESOLVED by the Thurston County Board of Commissioners of Thurston 
County, Washington, as follows: 

The Definitions, Abbreviations and Acronyms Relating to cross-connections that are used 
fi'equently in cross connection control are found in the WAC: 246-290-010. 

1. Cross-Connections Declared Unlawful 

When the installation or maintenance of a cross-connection, which endangers the water quality of 
the County's potable water supply (in the opinion of the County or any of its designated 
representatives who are qualified in the protection of municipal water quality) is prohibited. 
Thurston County requires that all water service connections, domestic potable water, fire 
sprinkler systems, or ilTigations systems have cross-connection protection. (Any such cross-
connection installed now that does not conform with County standards and exist hereinafter is 
hereby declared unlawful and shall be disconnected and removed immediately.) 

2. Backflow Prevention Assemblies to be Installed 

Backflow prevention assemblies, when required to be installed in the assessment of the County 
or any of its designated representatives, will be installed at the expense of the user. The assembly 
will be installed as Premises Isolation. Premises Isolation assemblies will be installed down 
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stream from the County's water metering device, but within 6' of the meter box or before any 
other use connection, to protect the County's water distribution system from any potential hazard 
that is determined by Thurston County. All assemblies will be installed, in accordance with the 
County's Cross-Connection Control Plan, WAC: 246-290-490 Section 4 (a-g), UPC, and the 
PNWSI A WW A Cross-Connection Control Manual. 

Upon completion of installation, Thurston County must be notified within 48 hours by mail or by 
coming into our offices and meeting with. the County's Cross-Connection Control Specialist 
(CCS) indicating that the backflow assembly has been installed. Upon notification; the County's 
CCS will inspect the installation. Once the backflow assembly has been inspected by the 
County's CCS the County Back-Flow Assembly Tester (BAT) will test said assembly to ensure it 
is operating in accordance to the states operating standards such as those in the USC Manual. 
The County does reserve the right for the property owner to be responsible to have the said 
assembly(s) tested by a certified Back-Flow Assembly Tester (BAT) using procedures acceptable 
to the department such as those in the USC Manual and send in the test report indicating the 
backflow assembly(s) has passed a certified test. 

In-Premise installation of back flow assemblies can be installed only with written permission by 
the County's CCS or can be mandated along with Premises Isolation when high health hazards 
are determined to exist by the CCS. When written pennission is granted to install the backflow 
assembly inside of a building, the assembly shall be readily accessible during regular working 
hours. All backflow assembly will be readily accessible to all County personnel with proper 
identification during regular working hours of 8:00 a.m. to 4:30 p.m. in accordance with County 
code 15.10.120. If there is an exchange of ownership ofa In-Premise backflow assembly andlor 
at any time these requirements are not met, Thurston County has the right to enforce Premises 
Isolation, the installation of an appropriate backflow assembly as determined by the County's 
CCS on the down stream side ofthe County's metering device but within 6' of the property line 
or prior to any other use connection. 

In the event that these requirements are not met in the determination of the County's CCS, the 
County will follow the procedures as set forth in section 6 (a-f) of this resolution. 

3. Backflow Prevention Assemblies to be Inspected and Tested 

Backflow prevention assemblies installed shall be inspected and tested: 

a. At the time of initial installation; and 
b. Annually after initial installation; and 
c. After the assembly is repaired or relocated; and 
d. More often, if tests indicate repeated failure or a backflow incident. 

The County shall notify the service customer that an annual test of the backflow prevention 
assembly is required not less than 30 days before such annual test is required unless an 
emergency test is deemed necessary by the County. The service customer may have such test 
performed by any person so certified by the Washington State Board of Health as a certified BAT 
and the results delivered to the County not more than 30 days from notice of testing. 
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Development Services will not release certificate of Occupancy until the facility(s) backflow 
assembly(s) has passed a celiified test by a state certified BAT. 

If the test described herein is not performed within the time required, Thurston County will 
enforce County code 15.1 0.070(G.l). Bypassing of an existing backflow assembly or tampering 
so as to require reinstallation or repair of a backflow assembly is subject to penalty in accordance 
with 15.10.070(0.1). 

4. Backflow Assemblies Test Procedures 

Thurston County will ensure that all backflow assemblies that are within its service area will be 
tested in accordance with WAC 246-290-490, The Manual of Cross-Connection Control-Ninth 
Edition published by the foundation for Cross-Connection Control and Hydraulic Research 
University of Southern California and PNWS/ A WW A Cross Connection Control Manual 6th 
Edition, December 1995 as they presently exist and as they may, from time to time, be amended. 

5. Air-Gap Substitution Permitted 

Thurston County may pennit the substitution of a properly installed air-gap in lieu of an 
approved back flow prevention assembly. All such air-gap substitutions shall be inspected 
annually by a Washington State certified backflow assembly tester. 

6. Procedures of Abatement of Unlawful Cross-Connections and Installations of Back flow 
Prevention Assemblies 

Cross-connections declared in this resolution to be unlawful, whether presently existing or 
hereinafter installed, and/or unlawful use or operation of a private water supply system served by 
the subject to abatement in accordance with the following procedures: 

a. In the event that the County, or any of its designated representatives, detennines that a 
cross-connection as herein provided does exist, written notice shall be mailed to the 
person in whose name the water service is established under the County records or, 
alternatively, a copy of such written notice shall be posted on the premises served. 

b. The notice shall provide that the cross-connection described herein shall be corrected 
within thirty (30) days of the date such notice is mailed or posted on the premises. 

c. In the event such cross-connection is not abated within the prescribed time, water service 
to said premises will be shut off immediately and the property owner directed to install a 
backflow prevention assembly(s). Should the County be required to tenninate the water 
service, the County will bill the property owner for all costs incurred by service, 
including, but not limited to an automatic hookup fee based on code 15.12.010. 

d. In the event such cross-connection is not abated within the prescribed time, the County 
shall also have the option of hiring a contractor to abandon the cross-connection, 
including the installation of a backflow prevention assembly(s). In such event, the 
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County will bill the property owner for all costs incun·ed. Ten days after default in 
payment of such costs, the County will have the right to lien the real property and 
commence foreclosure proceedings pursuant to Thurston County code 15.10.340 to 
collect such amount. 

e. In the event that the cross-connection, in the opinion of the County's CCS, or any of its 
designated representatives, poses a potential health or system hazard to the public water 
supply, service from the County's water supply system to the premises may be terminated 
without prior notice, provided, however, that notice will be posted on the premises in the 
manner heretofore provided at the time said service is tenninated; provided further, that 
the County's cross-connection control program specialist shall notify the Department of 
Health when a water service has been shut off 

f. Any new service customer with cross-connections as described herein, shall be refused 
water service or a cGrtificate of occupancy by the County, until such time, as the 
prospective service customer has installed and has a certified BAT test and passed the 
backflow prevention assembly as required by the County. 

7. Backflow Assembly Testers Quality Control 

Backflow Assembly Testers (BAT) shall supply the County with documentation indicating their 
testing equipment has an annual certificate of accuracy and that their Department of Health BAT 
Certification Card is of the current year. These documents shall be supplied to the County's CCS 
on or before March 30th of each year. BAT's must comply with the testing procedures published 
by the Washington State Department of Health. BAT's must contact the County's CCS or 
designated personnel 72 hours (3 working days) before testing of any backflow assembly within 
the service area of Thurston County. Test reports must be returned to the County's CCS within 
30 days of testing. Signature of tester must be leadegable with first and last named printed below 
signature and the BAT's certificate number. If test reports are delivered without the above 
requirements, they will be returned to sender. 

8. Costs 

All costs associated with purchase, installation, inspection, testing, repairs, replacement, and 
maintenance of the backflow prevention assembly are the financial responsibility of the 
customer. Customers who fail to comply with the Thurston County Cross-Connection Control 
Plan by customers are subject to violations and penalties as described in the County's code 
15.10.070. Certified BAT's and CCS's are also subject to violations and penalties if they do not 
comply with the County's Cross-Connection Control Plan, WAC: 246-290-490, and DOH 
Backflow Prevention Assembly Field Test Procedures. County code 15.10.070 (G) lists fees and 
penalties. 

9. Record Keeping 

Record keeping is accomplished with a manual filing system and a computerized software data 
base program. Every five (5) years manual files such as assembly test forms, incidents and 
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annual summary reports will be up-dated and condensed, digitally transferred to disk and held in 
a secured area. 

10. Reporting of Backflow Incidents 

Rep01iing of a known backflow incident to have contaminated the public water system or 
occurred within the premises of a consumer served by Thurston County will be documented, and 
the incident will be rep01ied to the department, local administrative authority and the local health 
jurisdiction as described in the WAC: 246-290-490 (8) f-g. Once a backflow incident is 
identified, the property owner or business owner will have to isolate the premises from the 
County's water system and have a certified BAT perform and test on the backflow assembly. If 
said premises does not have a certified backflow assembly installed, an assembly or assemblies 
must be installed before restoring water service to said premises. To ensure the premises is free 
of physical, aesthetic, communicable or chemical hazards the property or business owner must 
demonstrate that the premises plumbing system has been flushed of contaminant, disinfected 
with a 200ppm chlorine solution, and flushed clean of all contaminants. 

11. Adoption of State Regulations 

Rules and regulations of the Washington State Department of Health regarding public water 
supplies, entitled "Cross-Connection Control," WAC 246-290-490, as they presently exist and as 
they may, from time to time, be amended, are hereby adopted and incorporated herein by this 
reference as if set forth in full. Thurston County has set f01ih more stringent cross-connection 
control requirements and may, from time to time, amend the requirements in accordance with 
WAC 246-290-490 (Sec.2, d). 

12. Miscellaneous Control Assembly 

Thurston County reserves the right, as a condition of water service, to require any party seeking 
water service or seeking an upgrade, (retrofitting or redesigning in any way of an existing water 
service) to install a backflow preventative assembly or similar approved assembly at the location 
where the County, (or the County's designee) determines a need to protect the County's water 
system and / or facilities. 

13. Thurston County Not Liable for Damages 

Thurston County shall not be liable for damages, nor will allowances be made, for loss of 
production, sales, or service or other consequential damages arising out of the implementation of 
any of the measures required by and/or contained in this Resolution. 

14. Effective date 

This resolution and the policies set forth herein shall be effective upon the date of adoption by 
the Thurston County Board of Commissioners set forth below. 
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15.11.010 - State provisions adopted. 

The provisions of WAC 246-290-490 as amended as of or after the effective date of the ordinance codified in this 
chapter, relating to cross-connection control and elimination and the use of backflow prevention devices, when such are 
considered to be advisable, are adopted and made a part hereof, and all provisions of the Washington Administrative Code 
may be executed and applied by the department of public works in determining when cross-connections are prohibited and 
when backflow prevention devices shall be required.  

(Ord. 13604 § 3 (part), 2006)  
(Ord. No. 14318, § 3, 12-15-2009)  

15.11.020 - Cross-connections and backflow prevention. 

A. 

The installation and maintenance of a cross-connection that will, or has the potential to, endanger the quality of the 
potable water supply of the county's water systems is prohibited. Any such cross-connection existing at the 
effective date of the ordinance codified in this chapter or hereafter installed, is declared to be unlawful. Cross-
connections that cannot be controlled and/or eliminated shall require the installation of a approved backflow 
prevention device or approved air gap and regular inspection and testing in accordance with WAC 246-290-490 
and the county's cross-connection control program.  

B. 

Service to any property, landowner or water user receiving its water supply from a county water system shall be 
contingent upon compliance with all requirements of the rules and regulations of the Washington State Department 
of Health, the county's cross connection control program and this chapter. Service shall be discontinued to any 
premises, water use or property owner for failure to comply, and any discontinued service will not be reestablished 
until the county's cross-connection control specialist has approved compliance with such requirements.  

C. 

Any customers using water from any of the county's water systems are responsible for compliance with this chapter 
and shall be strictly liable for all damages incurred as a result of failure to comply with the express terms and 
provisions contained herein.  

(Ord. 13604 § 3 (part), 2006)  

(Ord. No. 14318, § 3, 12-15-2009)  

15.11.030 - Department of public works and development services to administer. 

The departments of public works and development services shall be responsible for administering this chapter 
consistent with WAC 246-290-490 and the county's cross-connection control program as adopted by the board of county 
commissioners.  

(Ord. 13604 § 3 (part), 2006)  

(Ord. No. 14318, § 3, 12-15-2009)  

15.11.040 - Inspection—Right of entry. 

The county's cross-connection control specialist and other duly authorized employee(s) bearing proper credentials 
and identification shall be permitted to enter upon all properties receiving water service form the county for the purposes of 
inspection, observation and testing in accordance with the provisions of this chapter.  

(Ord. 13604 § 3 (part), 2006)  

(Ord. No. 14318, § 3, 12-15-2009  

15.11.050 - Backflow prevention device inspection, testing and repair charges. 

A. 

Backflow prevention assembly inspection, as required under Section 15.11.030 shall be seventy-five dollars.  

B. 

Backflow prevention assembly testing, when performed by the county, shall be sixty-five dollars. 

C. 

Repairs made to backflow prevention assemblies outside premises shall be performed only by a certified backflow 
assembly tester. Assemblies in-premises shall be done by a licensed plumber. County staff will only perform 
repairs to assemblies outside of premises and the actual cost for labor and materials shall be charged to the owner. 
If the work is performed by a backflow assembly tester or a licensed plumber, he or she shall provide written 
notification to the county of completion of repairs and request an inspection upon completion of his or her work.  



(Ord. 13604 § 3 (part), 2006)  
(Ord. No. 14318, § 3, 12-15-2009)  

15.11.060 - Backflow prevention device charges. 

When, pursuant to Section 15.11.030, backflow prevention assemblies are required to be installed, the property 
owner may request that the county install the assembly. If installed by the county, the county shall charge the owner the actual 
costs incurred for all materials and labor for the installation.  

(Ord. 13604 § 3 (part), 2006)  
(Ord. No. 14318, § 3, 12-15-2009)  

15.11.070 - Violation—Penalty. 

A. 

Any person who violates or fails to comply with any of the provisions of this chapter shall be deemed guilty of a 
misdemeanor and, upon conviction hereof, shall be subject to punishment as provided by law.  

B. 

The prosecuting attorney may bring such actions as are deemed necessary to prevent the violation of and compel 
compliance with the provisions of the chapter. 
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Public Notification Plan 
Public notification is a top priority. 
 
The Grand Mound water system shall deliver safe and reliable drinking water to their customers 
24 hours a day, 365 days a year.  If the drinking water supply becomes contaminated, many 
people can become seriously ill or die.  Any time the water system has a situation that poses a 
risk to public health, the County shall notify their customers, in accordance with state and federal 
law. 
 
Notifying our water system customers as quickly as possible when their water may not be safe to 
drink, gives them time to take actions to protect their health. 
 
Formal public notification requirements are required whenever the Grand Mound water system is 
in violation of: 

• Drinking water quality or monitoring requirements 
• Operating under a variance or exemption 
• Other situations that pose a public health risk, such as a disruption in service 

 
Notifying our customers in a timely manner about actual or potential threats associated with 
drinking their tap water can help people make informed decisions affecting their health.  Our 
customers will be notified within 24 hours if there is a serious problem. 
 
Key issues of public interest: 
 
The three tiers will be used to determine the specific requirements for public notification. 

• Tier 1:  Acute health concerns require notification within 24 hours 
• Tier 2:  Chronic health concerns require notification within 30 days 
• Tier 3:  Reporting and monitoring violations require notification within 365 days 

 
Other aspects of the revised public notification rules include: 

• An expanded list of violations and situations requiring 24-hour notification 
• Simplified health effects language 
• Standard language for monitoring violations 
• A requirement for the water system to send a copy of all public notifications and the 

certification of compliance with public notification regulations to the Department of 
Health 

• Allowing notices for individual violations to be combined into the annual Consumer 
Confidence Report, if public notification requirements can still be met 



Thurston County Public Works 
 
Utility Operations 
 

 

News Release 
 
For Immediate Release:  Date 

Contact:  Thurston County Public Works Department, Utility Services Manager 360-239-2539 
 
Thurston County – Thurston County is advising all water customers to boil their drinking water after 
recent samples showed the presence of _________________________.  The Washington State 
Department of Health (DOH) has been notified and Thurston County is working closely with the Division 
of Drinking Water to find the source of contamination and fix the problem, which may include 
disinfecting the system.  The boil water advisory will remain in effect until further notice. 
 
Mark Petrie, Utility Maintenance and Operations Manager, stated “We are doing all we can to eliminate 
the bacteria from the water system.  Safe and reliable drinking water is critical to good health and 
responding to this kind of emergency is our highest priority,” said system spokesperson. 
 
No illness related to the community’s drinking water has been reported.  To correct the problem 
 
(e.g. Chlorine was applied to the entire system on ________.) 
 
The boil water advisory includes several precautionary steps that customers should take.  These include 
using purchased treated bottled water or boiled water for any water that might be consumed:  drinking, 
brushing teeth, dishwashing, preparing food and making ice.  Water should be boiled for 3-5 minutes, 
and then allowed to cool before using. 
 
The advisory will remain in effect until Thurston County and DOH are confident there is no longer a 
threat of illness to their customers.  Once satisfactory results are reported, customers will be notified 
that the advisory has been lifted. 
 
If you have any questions, please call us at 360-754-2930. 
 



DRINKING WATER WARNING 
 
The _____________________ Water System, ID __________, located in Thurston County is contaminated 
with fecal coliform / E. coli bacteria. 
 
Fecal coliform/ E. coli bacteria were detected/confirmed in the water supply on _______.  These bacteria 
can make you sick and are a particular concern for people with weakened immune systems. 
 
DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST.  Bring all water to a boil, let it boil 3-5 minutes, 
and let it cool before using.  Boiled or purchased bottled water should be used for dinking, making ice, 
brushing teeth, washing dishes, and food preparation until further notice.  Boiling kills bacterial and other 
organisms in the water. 
 
Fecal coliforms and E. coli are bacteria whose presence indicates that the water may be contaminated with 
human or animal wastes.  Microbes in these wastes can cause short-term effects, such as diarrhea, cramps, 
nausea, headaches, or other symptoms.  They may pose a special health risk for infants, young children, 
some of the elderly, and people with severely compromised immune systems.  The symptoms above are 
not caused only by organisms in drinking water.  If you experience any of these symptoms and they persist, 
you may want to seek medical advice. People at increased risk should seek advice about drinking water 
from their health care provider. 
 
What happened:  What is the suspected or known source of contamination? 
 
 
 
The following is being done to correct the problem: 
 
 
 
We have consulted with the Washington State Department of Health about this incident.  We will notify 
you when you no longer need to boil the water.  We anticipate resolving the problem by 
____________________. 
 
For more information please contact the Utility Services Manager at (360) 239-2539 or at Thurston County 
Public Works Department, 2404-A Heritage Court SW, Olympia, WA 98502. 
 
Please share this notice with all the people who drink this water, especially those who may not have 
received this notice directly (for example, people in apartments, nursing homes, schools, and businesses).  
You can do this by posting this notice in a public place or distributing copies by hand or mail. 
 
Notice is sent to you by Thurston County Public Works Department, Utility Operations and Maintenance on 
_______________. 



DOH Form #331-264 (Updated 08/10) 

 
PUBLIC NOTICE CERTIFICATION 

Acute Coliform MCL 
 

 
Within 10 days of notifying your customers, you must send a copy of each type of notice you distribute 
(hand-delivered notices, press releases, newspaper articles, etc.) to our regional office. Also, complete and 
send this form, which certifies that you have met all the public notification requirements. If the boil water 
advisory remains in effect more than three months, you must notify your water users again and provide 
another Public Notice Certification to us. With this certification, you are also stating that you will meet 
future requirements for notifying new billing units of the violation or situation. 
 
 
 
Water System:__________________________________________ID #__________County:_______________  
 
Violation Date:_____ / _____ / _____ Violation Type:_____________________________________________ 
 
This public water system certifies that public notice has been given to water users, following  
state and federal requirements for delivery, content, and deadlines. 
 
Complete the following items: 
 
Yes       No 
 

                 Distribution was completed on ___ / ___  /____.    Check all that apply: 
 Hand delivery, 
 Press release (TV, radio, newspaper, etc.), 
 Posting at_________________________ (by DOH approval only), 
 Other ____________________________ (by DOH approval only). 

 
               Were the water users notified within 24 hours?     

 
 
______________________________________________      ___________________      ____________________ 
               Signature of owner or operator                                              Position                                 Date 
 
 
If you need this publication in an alternate format, call (800) 525-0127 or for TTY/TDD call (877) 833-6341. 
 
 
Northwest Regional Office: 
20435 72nd Ave S Suite 200 
Kent WA 98032 
(253) 395-6775 
Fax: (253) 395-6760 

Southwest Regional Office: 
PO Box 47823 
Olympia WA 98504-7823 
(360) 236-3030 
Fax (360) 664-8058 

Eastern Regional Office: 
16201 E Indiana Ave Suite 1500 
Spokane Valley WA 99216 
(509) 329-2100 
Fax: (509) 329-2104

 
 



 

 DRINKING WATER WARNING 
 
 

The _____________________ Water System, ID______, located in ___________County  is 
contaminated with fecal coliform/ E. coli bacteria. 

 
Fecal coliform/ E. coli bacteria were detected/confirmed in the water supply on ________.  These bacteria can 
make you sick and are a particular concern for people with weakened immune systems.   
 
DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST.  Bring all water to a rolling boil for one minute.  Let 
it cool before using.  Boiled or purchased bottled water should be used for drinking, making ice, brushing teeth, 
washing dishes, and food preparation until further notice.  Boiling kills bacteria and other organisms in the water. 
 
Fecal coliforms and E. coli are bacteria whose presence indicates that the water may be contaminated 
with human or animal wastes.  Microbes in these wastes can cause short-term effects, such as diarrhea, 
cramps, nausea, headaches, or other symptoms.  They may pose a special health risk for infants, young 
children, some of the elderly, and people with severely compromised immune systems. The symptoms 
above are not caused only by organisms in drinking water.  If you experience any of these symptoms and they 
persist, you may want to seek medical advice.  People at increased risk should seek advice about drinking water 
from their health care provider. 
 
What happened?  What is the suspected or known source of contamination? 
 
 
 
 
 
 
The following is being done to correct the problem:  
 
 
 
 
 
 
 
We have consulted with the Washington State Department of Health about this incident.  We will notify you when 
you no longer need to boil the water.  We anticipate resolving the problem by ______________________.   
  
 
For more information, please contact _______________ at (    )___-_____ or at _________________________. 
                (owner or operator)   (phone number)         (address)    
 
  
Please share this notice with all the other people who drink this water, especially those who may not have received this 
notice directly (for example, people in apartments, nursing homes, schools, and businesses).  You can do this by posting this 
notice in a public place or distribution copies by hand or mail. 
 
This notice is sent to you by ____________________ Water System on  ___/___/____ 
 
 
10/17/08 



WARNING: 
Do not drink tap water 
without boiling it first! 

 
 
 Fecal coliform 
 E. coli bacteria 
 Other:   _____________________________  
 
were detected in the water supply on: 
(date) ___________________. 
 
Boiling kills bacteria and other organisms in 
the water: 
 

• Bring water to a rolling boil  
for one minute 

• Let water cool before using 
 
To avoid possible illness:  use boiled or 
purchased bottled water for drinking, making 
ice, brushing teeth, washing dishes, and food 
preparation until further notice. 
 
Contact your doctor, if you experience one 
or more of these symptoms:  nausea, 
cramps, diarrhea, jaundice, headache and/or 
fatigue. People with chronic illnesses, infants 
and the elderly may be at higher risk and 
should seek medical advice. 
 
Water System:  _________________________  
I.D.:  __________________________________  
County:  ______________________________  
Contact:  ______________________________  
Telephone:  ____________________________  
Date notice distributed:  _________________  
 
 
What is fecal coliform and E. coli? 
 
Fecal coliform and E. coli are bacteria whose 
presence indicates that the water may be 
contaminated with human or animal wastes. 
Microbes in these waters can cause short-term 
effects, such as diarrhea, cramps, nausea, 
headaches or other symptoms. They may pose 
a special health risk for infants, young children, 
some of the elderly, and people with severely 
compromised immune systems. 
 
How long will this warning be in effect? 
 
We will consult with the Washington State 
Department of Health about this incident. We 
will notify you when you no longer need to boil 
the water. 
 
 
 

Vea al reverso para la versión en Español. 
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Vea al reverso para la versión en Español. 
 
 
 

October 2008 



ADVERTENCIA: 
¡No tome el agua de la llave 

sin antes hervirla! 
 
 
 Bacteria coliforme fecal 
 Bacteria E. coli 
 Otra:   ______________________________  
 
fueron encontradas en su sistema de agua: 
(el día)___________________. 
 
Hervir el agua mata a las bacterias y otros 
organismos en el agua: 
 

• Ponga el agua en la estufa hasta que 
hierva y deje hervir el agua por un 
minuto 

• Deje enfriar el agua antes de usarla 
 
Para evitar posibles enfermedades y hasta 
nuevo aviso:  use agua hervida o agua potable 
embotellada para tomar, hacer hielo, limpiarse 
los dientes, lavar los platos y para preparar 
comidas. 
 
Hable con su doctor si usted tiene uno o 
más de los siguientes síntomas:  náusea, 
dolor estomacal, diarrea, ictericia, dolores de 
cabeza y/o cansancio. La gente con 
enfermedades crónicas, bebés y personas 
mayores de edad, pueden estar en situación de 
alto riesgo y deben consultar con su médico o 
proveedores de servicios médicos. 
 
Sistema de agua:  ______________________  
I.D.:  __________________________________  
Condado:  _____________________________  
Contacto:  _____________________________  
Teléfono:  _____________________________  
Fecha de notificación:  __________________  
 
 
¿Qué son las bacterias coliforme fecal y E. 
coli? 
 
Coliformes fecales o E. coli son bacterias cuya 
presencia indica que el agua esta contaminada 
con desechos humanos o de animales. 
Microbios de esos desechos pueden causar 
diarrea, dolor estomacal, náusea, dolores de 
cabeza u otros síntomas. Pueden representar 
un peligro para la salud de bebés, niños y niñas 
de corta edad y personas con sistemas 
inmunológicos en alto riesgo. 
 
¿Por cuánto tiempo va a estar en efecto esta 
advertencia? 
 
Vamos a consultar con el Departamento de 
Salud del estado de Washington acerca de este 
incidente. Le vamos a notificar cuando ya no 
sea necesario hervir el agua. 
 

See reverse side for English version. 
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News Release 

For Immediate Release: <DATE>       
Contact: Water purveyor/system contact name and telephone number   
 
<Water System> announces boil water advisory for all customers in <area> 
 
CITY NAME  The <SYSTEM NAME> is advising all water customers to boil their drinking 

water after recent samples showed the presence of <fecal coliform, E. coli, total coliform>.  The 

Washington State Department of Health (DOH) has been notified and <SYSTEM NAME> is 

working closely with the Office of Drinking Water to find the source of contamination and fix 

the problem, which may include disinfecting the system.  The boil water advisory will remain in 

effect until further notice. 

<System spokesperson quote> (e.g. “We are doing all we can to eliminate the bacteria from the 

water system.  Safe and reliable drinking water is critical to good health and responding to this 

kind of emergency is our highest priority,” said system spokesperson.)  

<NUMBER or NO> illnesses related to the community’s drinking water have been reported.  To 

correct the problem <WHAT IS BEING DONE> (e.g. Chlorine was applied to the entire system 

on DATE.) 

The boil water advisory includes several precautionary steps that customers should take.  These 

include using purchased treated bottled water or boiled water for any water that might be 

consumed: drinking, brushing teeth, dishwashing, preparing food and making ice.  Water should 

come to a rolling boil for one minute, then allowed to cool before using. 

The advisory will remain in effect until <SYSTEM NAME> and DOH are confident there is no 

longer a threat of illness to their customers.  Once satisfactory results are reported, customers will 

be notified that the advisory has been lifted. 

If you have any questions, please call us at <TELEPHONE NUMBER>.   



### 

 

10-17-08 



PUBLIC NOTIFICATION REQUIREMENTS 
 
Public notification is required for all acute MCL violations. 
 
Local Health District: 
 
Thurston County Public Health- Sara Brallier- 360-867-2629 

Dr. Yu- 360-867-2500 
State: 
Washington State Department of Health- Sandy Brentlinger- 360-236-3044 

Jozef Bezovics, P.E. - 360-236-3038 
(Regional Engineer) 

 
Must notify DOH by end of business day once you receive notice of violation, or if 
Notice received after close of business, by end of next business day. 
 
Radio: 
 
KITI    Phone-   1-360-736-1355 
 
KELA    Phone-   1-360-736-3321   
 
Television:  
 
KOMO:   Phone/e- mail  tips@komo4news.com 

1-TV-TIPS-KOMO, press 1 
 

 
KING    Phone/e-mail  newstips@king5.com 
       1-206-448-5555 
 
KIRO    Phone/e-mail  newstips@kirotv.com 

1-206-728-7777 
 
News Paper: 
 
The Chronicle   Phone-   360-807-8203 
 
The Olympian   Phone-   360-754-5400 

 
 
 

 
 



EXHIBIT 6-8 EMERGENCY CALL-UP ROSTER 
 
 

GRAND MOUND 
 
Public Works   754-5480 
Custom Security   800-426-5338 
Dispatch (aka Central Dispatch)  800-926-7761 
Grand Mound Water & Wastewater Plant273-4449 
Fire Dist I   273-5582 
Thurston County Sheriff  786-5500 /9 I I 
 
 

CITY OF CENTRALIA 
 
Riverside Fire Authority  736-3975 /9 I I 
Centralia Police Department 360-330-7680 
Centralia Public Works Department 360-330-7512 
Centralia Street Department 360-330-7512 
Centralia Water/Wastewater 360-330-7512 
 

LEWIS COUNTY 
 
Emergency Management  360-740-1151 
Environmental Health  360-740-1146 
Public Services   360-740-1 123 
Public Works   360-740-I I23 
Sheriff    360-748-9286 
 
 
 

STATE 
 
DOH Southwest Regional Office  360-236-3030 

Fax   360-664-8058 
   After Hours 800-832-5452 
Office of Drinking Water Hotline 1-877-481-4901 
 
Dept. of Ecology's Spill Response  360-407-6300 
 

 

 
 

OTHER 
 
 
One Call Locate   800-423-5555 
Billing (ID #32844)   206-454-8888 
 
Verizon    800-624-9675 
 
Sprint (call before dig)  800-521-0579 
 
Geolink Fiber Integrity Center 800-252-1133 
 
Century Link (Locate, Inc.)  800-954-I 2 I I 
 
Phone Repair   Business Lines 800-2 14-8043 
  Residential 800-954-1211 
 
Puget Sound Energy (Gas Division) 888-225-5773 
 
Area Supervisor, Justin Shahan:  360-663-6213 
    
Utility Underground Locate Center 800-424-5555 
 
Burlington Northern Trouble Reports 800-832-5452 

(Option 1) 
Longview/Kelso    360-578-2361 
 
Centralia Providence Hospital  360-736-2803 
 
 
 
 
 
 
 
 

THURSTON COUNTY PUBLIC WORKS CONTACT PHONE NUMBERS 
 

Phone                                    
During Business Hours:      Olympia Office         754-4580 
 
After Business 

 

Water& Wastewater 
Plant 
  

 

273-4449 
239-2539 

  

 Director 
Water On Call Person 

239-0041 
800-926-7761 

  

EMERGENCY                         911 
 
Problems Requiring Immediate Response (After Hours) Non-Emergency (After Hours) 
 
800-926-7761 (Central Dispatch) 
754-2930 (Voice Mail) 
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Help us improve these standards! 

If you become aware of errors, missing information, discrepancies, or unclear language, please 
help us improve these standards by sending your comments to the Department of Water and 
Waste Management at the email address below: 

TO: wwm-webmaster@co.thurston.wa.us 
RE: Comments - Water and Sewer Standards 

Thank you for your assistance, 

Thurston County Department of Water and Waste Management 
January 2007 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

1.00 GENERAL 

1.01 Abbreviated Plans 

Abbreviated plans for water and sewer systems may be submitted for single family homes, 
duplexes, and some commercial buildings. Thurston County reserves the right to require a 
proposed water and sewer be designed by a professional engineer. All contractors shall be 
licensed, insured, and bonded in the State of Washington consistent with all applicable rules and 
regulations by the Washington State Department of Labor and Industries. 

1.02 Water Standards 

Any extension of the Water System must be approved by the Director of Thurston County 
Department of Water and Waste Management or his/her designee and, all extensions must 
conform to these standards. In designing and planning for any development, it is the 
developers' responsibility to see that adequate water for both domestic use and fire protection is 
attainable; The developer must show, in the proposed plans, how water will be supplied atid 
whether adequate water pressure and flow will be attained in case of fire. An analysisofthe 
system may be required if it appears that the system might be inadequate. All contractors shall 
be licensed, insured, and bonded in the StateofWashington consistent with all applicable rules 
and regulations by the Washington State Department of Labor and Industries. 

Prior to the release of any water meters, all Public Works improvements must be completed and 
approved including granting of right-of-way or easements, and all applicable fees must be paid. 
In development where water or any private utility work and public street improvements are 
required, no paving of the public right-of-way shall occur until all utility improveIl.1ents in the 
street construction area are complete. 

1.03 Sanitary Sewer Standards 

Sanitary sewerage refers to waste water derived from domestic, commercial and industrial 
pretreated waste to which storm, surface, and ground water are not intentionally admitted. 
Pretreatment shall follow all the requirements as set forth by Thurston CountyCode 15.09.060 
- Discharge Limitations. 

Any extension of Thurston County's sanitary sewer system must be approved by Thurston 
County and must conform to the, Thurston County Health Department, State of Washington 
Department of Ecology (DOE), and State of Washington Department of Health (DOH) 
requirements. Additionally, all sewer system extensions of the Grand Mound Sewer System 
must conform to the Wastewater Engineering Report and Facility Plan for the Grand Mound 
Sewer System (December 1999). 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

A public sewer system must be used within the Grand Mound Service area where a public 
sewer is available. Where public sewer is not available within the Grand Mound Sewer 
Service Area, connection is required provided that the sewage from the structure originates 
within 200 feet of the public sewer, except in the case of private residential or commercial 
developments where the developed property abuts a right-of-way in which a public sewer is 
located or where a service connection is otherwise provided. In this case, connection of all 
structures generating sewage shall be required to connect to the public sewer regardless of 
distance from the public sewer. 

In new development where sanitary sewer improvements or any private utility work and public 
street improvements are required, no paving ofthe public right-of-way shall occur until all 
utility improvements in the right-of-way are complete. Anyone who wishes to extend or 
connect to the sewer system should contact Thurston County Development Services. 
Developers and engineers are encouraged to use existing sanitary sewer manholes, where 
possible, to connect to the new systems to the existing sanitary sewer system. One new 
manhole will be allowed to be installed in the existing sanitary sewer main per development. 
No additional manholes and/or taps into the existing sanitary system will be allowed without 
the written authorization of the Director or his/her designee. All contractors shall be licensed, 
insured, and bonded in the State of Washington consistent with all applicable rules and 
regulations by the Washington State Department of Labor and Industries. 

Grease traps, oil-water separators, and other mechanical systems may be required at the 
discretion of Thurston County. 

Prior to the acceptance of the sanitary sewer system, all Public Works improvements must be 
completed and accepted including granting of right-of-way or easements, and all applicable 
fees must be paid. In development where sanitary sewer or any private utility work and public 
street improvements are required, no paving ofthe public right-of-way shall occur until all 
utility improvements in the street construction area are complete. 

1.04 Design Standards 

The design of all water and sanitary sewer system extensions and connections shall conform to 
Thurston County Standards. The layout of water system extensions shall provide for the future 
continuation and/or looping," of the existing system as determined by Thurston County. The 
General Notes included in Appendices C and D shall be included on all plans dealing with 
water and sanitary sewer system designs. 

1.04.1 Plan Checklist 

Abbreviated Plans 

Where abbreviated plans are allowed, Plans shall contain, at minimum, the following 
information and shall be neatly presented on an 8 Yz" x 11" or larger sheet: 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

ABBREVIATED PLANS STANDARD ITEMS 

o North Arrow 
o Existing and Proposed Site Improvements 

o All structures shall be accurately located 
o Access shall be clearly delineated 

o Property Lines and Easements 
o Existing Water and Sewer System 

o Main Size 
o Invert elevations of sewer main in nearest manhole, upstream and downstream, of 

proposed tap to water and sewer 
o Proposed Service Location, size, and slope 
o Plat Number, Parcel Number, Street Address 
o Existing Septic System (if applicable) 
o Existing Well (if applicable) 

Plans other than abbreviated plans shall follow the following requirements. Standard items to be 
included with development plan submittals are identified below. These items are considered a 
minimum for review of water utility and sanitary sewer system plans. Plans shall be submitted 
in ANSI B (ll"x 17") format with a minimum text height of 0.08 inches. All contents of the 

. plans.shall be reproducible (up to three times) without loss of readability or clarity. 

A survey must be completed by a professional land surveyor licensed in the State of Washington 
whose professional stamp shall be affixed to each applicable plan sheet. In addition, the design 
engineer shall affix hislher professional engineering stamp to each plan sheet. 

Standard Items - Plan 

o Centerline and Stations 
o Edge of Pavement and Width 
o Right-of-Way and Width 
o Existing Utilities 
o Property Lines, Parcel Numbers, and Street Address 
o Identify Street Names, Right of Way, Lots 
o Easements, Width and Type 
o Stations for Structures 
o Type of Pipe 
o Flow Direction of Arrows 

Standard Items - Profile 

o Profile Grades (decimal Ft.IFt.) 
o Existing and Horizontal Ground 
o Scale (horizontal and Vertical) 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

D Stationing 
D Type of Pipe 
D Vertical Elevation Increments 
D Existing Utilities 
D Utility Crossings 

Water Plan 

D No smaller than 40 scale unless approved by Thurston County 
D System Map (1 "=300') showing existing and proposed mains with line size, at least 2 

valves-one on both sides of the project, and hydrants 
D Existing Utility Conflicts 
D Fixtures (need horizontal and vertical control) 

D Fire Hydrants 
D Blow-off (at end of line ifno hydrant) 
D Vacuum and Air Release Valves when Required 

D Station, Offset and Size of Tees, Crosses, Elbows, Adaptors and Valves Need Coupling 
Type 

D Valves (2 each tee, 3 each cross) 
D Fire Department Connection 
D . Backflow Prevention Devices 
D Thrust Blocking if Required at all Fittings Including In'-Line Valves 
D Distance from Sewer 
D Bearing and Distance of Each Pipe Run 
D Service to Each Lot (include open tracts) 
D Sample Station 
D Domestic Meter with station, size, and offset 
D Irrigation Meter with station, size, and offset 
D Power Source and Type of Service for Irrigation 

Water Profile 

D Existing and Proposed Utility Crossings 
D Show Fixtures (tees, crosses, hydrants) 
D Type of Pipe 
D Show Valves and Couplers 
D Size ofWatermain 
D Length ofWatermain in L.F. 
D Cover Over Pipe 
D Grades (Engineered Design Grade to F.L.) 

Water - Miscellaneous 

D Detail Sheet 
D Water General Notes 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

Sanitary Sewer Plan 

o No smaller than 40 scale unless approved by Thurston County 
o System Map (1 "=300') showing Tie-In to Existing System, Including Line Size and 

Valves 
o Manhole 

o Station and Offset Shown at Each ManholelCleanout 
o Manholes Numbered 
o Manhole Type Designation 
o Flow Direction (with arrow on pipe) 
o Distance from Water Lines 

o Depth at Property Line and Distance from Downhill Manhole for Side Sewer 
o Service to Each Lot 
o Bearing and Distance (or station, offset and angle) of Each Pipe Run When Not Parallel 

to Centerline 
o Existing Septic TankslDrainfields (with note to abandon if necessary) 
o Station, Offset, and Size of Tees, Crosses, Elbows, Adaptors, and Valves 

Sanitary Sewer - Profile 
o Manholes Numbered 
o Invert Elevation Showing Direction, In and Out 
o Rim Elevation 
o Grades Shown (decimal FT/FT) (minimum slopes) 
o Type of Pipe 
o Size of Pipe 
o Length of Pipe (in L.F.) 
o Existing Utilities and Crossings Shown 
o Proposed Utility Crossings 
o Show Fixtures (tees, crosses, valves, and couplers) 
o Cover Over Pipe 

Sanitary Sewer - Miscellaneous 
o Detail Sheet 
o Sewer General Notes see Appendix D 

1.05 Abbreviated Plans 
Abbreviated plans, where accepted, shall conform to applicable areas of these standards and are 
subject to approval by Thurston County. The abbreviated plans shall generally describe the 
proposed project, proposed water and sewer service, and how the proposed service will connect 
to the existing water and sewer system. 
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1.05.1 Water Service 

DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

Specific elements of water service shall conform to the following: 
1. Backflow prevention assembly, per Section 2.09; 
2. Service connections, per Section 2.10; 
3. Irrigation, per Section 2.11; 
4. Hydrostatic Tests, per Section 2.13; 
5. Sterilization and Flushing, per Section 2.14; 
6. Termination of Services, per Section 2.15. 

1.05.2 Sanitary Sewer Service 
Specific elements of sewer service shall conform to the following: 

1. Building/Side Sewer, per Section 3.11; 
2. Service connections per Section 3.04; 
3. Sanitary Treatment Effluent Pump (STEP) Standards per Section 6.00; 
4. Grinder Pump Systems per Section 7.00; 
5. Gravity Sewer from Building for Vacuum System per Section 8.04; 

" '" i "" 

1.06 '." Water Main/Sanitary Sewer Crossings 

In case of conflict between the Thurston County Water and Sewer Development Standards and 
the Department of Ecology Sewage Works: Design for requirements regarding sewer and water 
separation, the most restrictive shall be used, at the discretion of Thurston County. 

The Contractor shall maintain a minimum of 18 inches of vertical separation between sanitary 
sewers and water mains and services. The minimum cover for water main of 42 inches may be 
reduced to 30 inches upon approval by Thurston County to provide for as much vertical 
separation as possible. See standard detail WA-Ol. 

The longest standard length of water pipe shall be installed so that the joints will fall equidistant 
from any sewer crossing. In some cases where minimum separation cannot be maintained, it may 
be necessary to encase the water pipe and/or sewer service in pipe or concrete. No concrete shall 
be installed unless specifically directed by Thurston County. 

'1.07 Conflicts 

At crossings of other utilities where the water pipe is within six inches of the other utilities, a 
polyethylene foam block shall be placed between the pipes. The block shall act as a compression 
cushion between the pipes. 

Conflicts with other utilities may require the pipe alignment be modified in the field. Such 
realignment shall be subject to approval by Thurston County. 



1.08 Staking 

DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

All surveying and staking shall be perfonned by an engineering or surveying finn capable of 
perfonning such work. The engineer or surveyor directing such work shall be licensed by the 
State of Washington. 

A preconstruction meeting shall be held with the Thurston County prior to commencing 
construction. The minimum staking of sewer lines shall be as follows: 

1.08.1 Water Systems: 

1. Stake centerline alignment every 50 feet (25 feet through curve sections) with cuts andlor 
fills to bottom of trench maintaining 42 inches of cover over pipe. Centerline cuts are not 
required when road grade is to finished sub grade elevation. 

2. Stake location of all fire hydrants, hydrant flange elevations, tees, water meters, setters 
and other fixtures with cut or fill to finished grade,. , 

1.08.2 Sanitary Sewer Systems: 

1. Centerline alignment must be staked with cuts andlor fills to flowline every 50 feet. ' 

2. Manholes must be staked with hubs to include invert elevations of all pipes and top of 
rim elevations to finished grade. 

3. Location of valves, fixtures, valve pits, wet wells, septic tanks, and other appurtenances 
shall be staked for force mains, gravity and vacuum lines. 

1.09 Trench Excavation 

Clearing and grubbing when required shall be perfonned within the easement or public right-of-
way as pennitted by Thurston County andlor governing agencies. Debris resulting from the 
clearing and grubbing shall be disposed of by the owner or contractor in accordance with the 
tenns of all applicable pennits. 

The Contractor shall perfonn excavation of every description and in whatever materials 
encountered to the depth indicated on the Plans or specified in the Special Provisions. 
Excavations shall be made by open cut unless otherwise provided for. Trenches shall be 
excavated to true and smooth bottom grades and in accordance with the lines given by the 
Engineer orshown on the Plans. The trench bottom shall provide unifonn bearing and support 
for each length of pipe. 

Bell holes shall be excavated to the extent necessary to pennit accurate work in making and 
inspecting the joints. The banks ofthe trenches shall be kept as nearly vertical as soil conditions 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

will permit, and where required to control trench width or to protect adjacent structures, the 
trench shall be sheeted and braced. Trench widths to 1 foot above the top of the pipe shall not 
exceed 30 inches maximum or 1 Y2 times the outside diameter of the pipe plus 18 inches 
whichever is greater. Standard excavating equipment shall be adjusted so as to excavate the 
narrowest trench possible. 

The trench shall be kept free from water until joining is complete. Surface water shall be diverted 
so as not to enter the trench. The owner shall maintain sufficient pumping equipment on the job 
to insure that these provisions are carried out. 

The length of trench excavation in advance of pipe laying shall be kept to a minimum. 
Excavations shall be either closed up at the end of the day or protected per Section 1-07.23(1) of 
the WSDOT Standard Specifications. 

Conformance with Washington Industrial Safety and Health Administration (WISHA) and Labor 
and Industries (L&I) Safety Standard for worksite related issues is the Contractor's 
responsibility. 

Ifworker,s.have to enter any trench or other excavation four (4)feet or more in depth that does 
not meet the open pit requirements of Section 2-09.3(3)B of the WSDOT Standard 
Specifications, it shall be shored. The Contractor alone shall be responsible for worker safety, 
and the Contracting Agency assumes no responsibility. See the WSDOT/APWA specification for 
more thorough requirements regarding trench excavation. 

The Contractor shall supply all safety equipment, including all shoring necessary shoring 
equipment, to complete the work consistent with WISHA and L&I standards for worker safety. 
Upon completing the work, the Contractor shall remove all shoring unless the Plans or the 
Engineer direct otherwise. 

The Contractor shall exercise sound engineering and construction practices in excavating the 
trench and maintaining the trench so that no damage will occur to any foundation, structure, pole 
line, pipe line, or other facility because of slough or slopes, or from any other cause. If, as a 
result of the excavation, there is disturbance of the ground, which may endanger other property, 
the Contractor shall immediately take remedial action at no additional expense to the Contracting 
Agency. No act, representation, or instruction ofthe Engineer shall in any way relieve the 
Contractor from liability for damages or costs that result from trench excavation. 

Care shall be taken not to excavate below the depth specified. Excavation below that depth shall 
be backfilled with foundation material and compacted as specified herein. 

See the WSDOT I APW A specification for complete requirements regarding trench excavation. 
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1.10 Backfilling 

DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

Prior to backfilling, form lumber and debris shall be removed from the trench. Sheeting used by 
the Contractor shall be removed just ahead of the backfilling. 

Backfill up to 12 inches over the top ofthe pipe shall be evenly and carefully placed. Materials 
capable of damaging the pipe or its coating shall be removed from the backfill material. The 
remainder of the material shall be placed by dumping into the trench by any method at the option 
ofthe Contractor, and shall be compacted as specified hereinafter. 

A minimum of a 3-inch sand cushion shall be placed between the water or sewer main and 
existing pipelines or other conduits when encountered during construction and as directed by the 
Engineer or Thurston County. 

Backfilling and surface restoration shall closely follow installation of pipe so that not more than 
100 feet is left exposed during construction hours without approval of Thurston County. Selected 
backfill material shall be placed and compacted around and under the water and sewer mains by 
hand tools to a height of six inches above the top of the main. The remaining backfill shall be 
coinpacted to 95 percent of the maximum density in traveled areas,90 percent outside traveled 
area. Where governmental agencies other than Thurston County have jurisdiction over roadways, 
the backfill and compaction shall he done to the satisfaction of the agency having jurisdiction. If 
suitable backfill material, as determined by Thurston County, is notavailable from trenching 
operations, Thurston County may order the placing ofbeddihg conforming to APW A Standard 
Specification 9-03 around the main and gravel base conforming with Section 9-03 of the 
Standard Specifications for backfilling the trench. 

Control density fill may be required for backfill material, at the discretion of Thurston County. 

See the WSDOT I APW A specification for complete requirements regarding backfilling. 

1.11 Street Patching and Restoration 

This section pertains to existing public roads and those roads proposed to be dedicated to the 
County as public roads. All work shall be performed consistent with these standards and 
Thurston County Road Standards. Inconsistencies and conflicts shall be governed by the 
Thurston County Road Standards. 

All roadway crossings shall be done by means of boring or pushing (untrenched installation). 
Opening of the roadway surface shall not be permitted unless it has been determined by the 
Engineer, or his designated representative, that boring or pushing can not be done. 

When a trenched crossing is approved, restoration shall be in accordance with one of the 
following guidelines: ' 

1. Controlled density backfill, CDF shall be required as a backfill material; or 
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THURSTON COUNTY, WASHINGTON 

2. Select backfill, meeting the requirements of the Standard Specifications may be used. 
Backfill shall be compacted to at least 95 percent density and placed in a maximum of 
12-inch lifts, as specified in the Standard Specifications. Written verification of 
compaction, based upon acceptable testing methods, and placement ofthe backfill shall 
be required. 

Native material may be used as backfill material when standard acceptable tests show the 
material meets the requirements for backfill material as specified in the Standard 
Specifications. The requirements for compaction and placement in item B above also apply 
when native material is used. 

All utilities placed parallel to and within the pavement structure shall be required to rebuild a 
minimum of half the road, from centerline for utilities in one driving lane, to include grinding 
and the replacement of a minimum 0.20' of asphalt. 

When conditions are warranted, the Engineer may require all or a portion of the trench be 
backfilled with a combination of select backfill or CDF. Conditions that may warrant a 
combination use may be, but not limited to, the depth of trench required, the type of material 
that is being excavated and crossings on arterial ,and collector roadways. 

When conditions are warranted, the Engineer may require financial security for a minimum 
of 10-years in the form of a bond, irrevocable letter of credit or irrevocable assignment of 
interest in a bank account for all or a portion of restoration. Conditions that may warrant this 
may be, but not limited to, the placement of utilities in or near sensitive areas and areas of 
continuous settlement. 

See Chapter 6.00 of the Thurston County Road Standards for complete trench backfill and 
restoration requirements. 

1.12 Record Drawings 

The Engineer of Record shall submit one full size and three llx17 sets of record drawings, 
bearing the engineer's stamp of record, to Thurston County before receiving Final Approval. An 
electronic copy of the record drawings shall be submitted concurrently in a media format 
approved by Thurston County. 
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2.00 WATER 

DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

2.01 Main Line - Water 

A. Within the urban growth area (UGA): 
1. Water mains shall be sized to provide adequate domestic, plus fire flow at the 

required residual pressure. Fire flow requirements will be determined by the 
Building Safety OfficiallFire Marshall; however, the quantity of water required 
will in no case be less than 1,000 GPM at 20 psi residual pressure and 1,500 GPM 
at 20 psi for multi-family, commercial and industrial areas. 

11. The minimum water main size shall meet minimum fire flow requirements and be 
equal to or larger than six inches for looped lines and eight inches for dead end 
lines as long as fire flow requirements can be met. 

B. Outside the UGA: 
1. Water mains shall be sized to provide adequate domestic flow at the required 

residual pressure. 
11. The minimum water main size shall meet provide adequate domestic flow 

requirements and be equal to or larger than six inches for looped lines and eight 
inches for dead end lines. No dead end mains shall be longer than] ,200 lineal 
feet. 

Larger size mains may be required in specific areas as outlined in the Grand 
Mound Water System Plan. Nothing shall preclude Thurston County from 
requiring the installation of a larger sized main in areas not addressed in the 
Grand Mound Water System Plan if Thurston County determines a larger size is 
needed to meet fire protection requirements or for future service. Oversizing 
agreements may be negotiated with Thurston County. 

c. Water mains shall be looped where feasible to ensure improved water quality and 
provide redundancy. The water main will be designed to meet desired velocities of 
seven feet per second (fps) during any flow condition to reduce the chance of water 
hammer. 

D. A water quality sampling station may be required at the discretion of Thurston 
County. (See Standard Detail WA-20) 

E. All water mains that may be extended or looped will end with an approved gate valve. 
and blind flange. 

F. Pressure of 45 to 60 psi shall be maintained at the main during peak: day demands. A 
pressure of 45 PSI provides adequate pressure at all the fixtures, and pressure above 
65 PSE results in excess water usage and is above the target level set in the Thurston 
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County Water Conservation plan. 

G. When pressures reach 80psi or above, during static conditions, a pressure reducing 
valve is required on the customer's side of the meter. 

H. All material for water distribution and transmission shall be new and unblemished. 
All pipe for water mains shall have flexible gasketed joints and shall comply with one 
ofthe following types: 

Ductile iron pipe shall conform to A WW A C 151 Class 52 and have a cement mortar 
lining conforming to A WW A C 104. All pipes shall be joined using non-restrained 
joints which shall be rubber gasket, Tyton type, or mechanical joint, conforming to 
AWWAC 111. 

PVC Pipe: All PVC pipe shall conform to the latest revision of the following 
specifications: Four inch through 12 inch pipe shall meet A WW A C900 ASTM 2241 
Class 200 standards. Fourteen inch through 20-inch pipe shall meet A WW A C905 
Class 235 standards. 

I. All fittings for ductile iron pipe or PVC pipe shall be ductile iron compact fittings 
confor,ming to A WW A C 153. All shall1;>e cement mortar lined conforming to 

. A WW A C 104. Plain end fittings shall be ductile iron if mechanical joint retainer 
glands are installed on the plain ends. All fittings shall be connected by flanges or 
mechanical joints. Where required, Mega-Lug retainer glands will be used. 

J. Transition couplings shall be Style 501 Manufactured by Romac Industries, or equal. 
Flanged coupling adaptors shall be Style 912 Manufactured by Rockwell, or equal. 

K. Sleeve couplings shall be ductile iron, mechanical joint type in accordance with 
A WW A ClIO, except the minimum sleeve length shall be 6 inches. 

L. Joint restraint follower glands installed with mechanical-joint fittings shall be equal to 
the Mega-Lug Series 1100 Retainer Glands Assembly manufactured by EBAA Iron, 
Inc., or equal. 

M. All pipe and services shall be installed with 12 gauge coated copper toning wire taped 
to the top of pipe, brought up and tied off at the tope of the valve box. Two (2) feet 
of slack shall be exposed and tied off at the top of the valve box and meter box. A 
one pound magnesium anode shall be buried with the force main every 1,000 lineal 
feet maximum for cathodic protection. Toning wire splices and connections to . 
anodes shall join wires both mechanically and electrically, shall employ epoxy resin 
or heat shrink tape insulation and shall be encapsulated in splice pots. Toning wire 
shall be tested prior to acceptance. 

N. Detectable marking tape shall be installed over all water lines. The tape shall be 
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placed twelve (12) inches above the top of the pipe and shall extend its entire length. 
Detectable marking tape shall meet the requirements of Section 9-15.18 of the 
Standard Specifications. 

N. The minimum cover for all water mains from top of pipe to finish grade shall be 42 
inches unless otherwise approved. Deviations from water main locations may be 
allowed by approval of Thurston County where existing utilities will interfere. 
Shallower or increased depths of burial because of interference will require 
extraordinary protective measures. 

2.02 Connection to Existing Water Main 

The developer's engineer shall be responsible for determining the scope of work for connection 
to existing water mains. See standard Detail WA-02. All cut-ins and all taps to water mains 
shall be witnessed by a Thurston County inspector. 

At any connection to an existing line where a new valve is not anticipated, the existing valve 
must be pressure tested to County Standards prior to connection. If an existing valve fails· to pass 
the test, the Contractor shall make the necessary provisions to test the new line prior to 
connection to the existing system or install a new valve and replace the existing valve, atthe 
discretion of Thurston County. 

Where connections require "field verification" connection points will be exposed by the 
Contractor and fittings verified two working days prior to distributing shut down notices. Shut 
down notices will be distributed by the Contractor. 

All material required for the connection will be at the site prior to the shutdown and start of 
work. Connection to a new section shall only be made after the new section has been tested and 
disinfected. Connecting pipe will be swabbed with strong chlorine solution such as liquid 
household bleach with 5 or 6% chlorine before making the connection. After work is started, 
work will proceed continuously, as rapidly as possible, until necessary connection and 
restoration of services is accomplished. Care shall be taken throughout construction to avoid 
contamination of materials. 

2.03 Service Interruption 

The contractor shall provide Thurston County a minimum of 48 hours notice, or two full working 
days, whichever is longer, of any planned connection to an existing pipeline. This includes all 
cut-ins and live taps. Notice is required so any disruptions to existing services can be scheduled. 
The contractor shall notifY customers involved or affected by the water service interruption. The 
contractor shall make every effort to schedule water main construction with a minimum 
interruption of water service. All taps shall be made between the hours of 8:00 a.m. and 2:00 
p.m. No tap shall be made to an existing main on a Friday without approval by the County. 
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Water will not be shut off overnight or over weekends or holidays. Water disruptions shall not 
be longer than four (4) hours, unless contractor provides water to all affected users. In certain 
situations, Thurston County may dictate scheduling of water main shutdowns so as not to impose 
unnecessary shutdowns during specific periods to existing customers. 

2.04 Hydrants 

A. The lead from the service main to the fire hydrant shall be ductile iron cement mortar 
lined Class 52 no less than six inches in diameter. The gate valve shall be located a 

. minimum of eight (8) feet from the hydrant, unless otherwise approved by Thurston 
County. 

B. Fire Hydrants shall have two (2),2-112 inch NST outlet/port, and one 4-112 inch NST 
threaded outlet/port and equipped with one 5 inch Storz fitting or approved equal 
pumper outlet/port connection. The hydrant shall be the dry barrel type and shall be 
of the "safety" or break-away style. The end connections shall be mechanical joint or 
flanged conforming to A WWA ClIO, I10a, and Cili. See standard detail [WA-03].. 

C. Hy~ants shall be Mueller Centurion or Clow F2500. . 

D.. Hydrants shall be painted with Sun Yellow High Grade Enamel #13312. 

E. . "All hydrants shall be bagged until system is approved. 

F. All chains between caps and hydrants shall be cut and removed. 

G. Unless otherwise required, following guidelines shall apply for hydrant number and 
location: 
1. At least one hydrant shall be installed at all roadway intersections. 
2. Hydrants shall be placed at a maximum interval of one hydrant per 330 lineal feet 

ofwatermain in all areas except single-family and duplex residential areas. 
3. Hydrant spacing of600 feet will be required for single-family and duplex 

residential areas. 
4. When any portion of a proposed building is in excess of 150 feet from a water 
supply on a public street on-site hydrants shall be required. 
5. For dead ends mains within the UGA, hydrants shall be placed off dead ends of 
mains, with a valve, blind flange, and appropriate thrust blocking. 

H. Fire hydrants shall be set as shown in standard detail WA-03. 

I. For requirements regarding use, size and location of a fire department connection 
(FDC) and/or post indicator valve contact the Building OfficiallFire Marshall. 
Location ofFDC shall be shown on water plans. 
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J. Where needed, Thurston County or Building OfficiallFire Marshall may require 
hydrants to be protected by two or more posts (bollards), each four inches in diameter 
by five feet in height made of either reinforced concrete or steel. Adequate clear zone 
is three foot radius as shown in standard detail [WA-05]. 

K. Fire hydrants must be installed, tested, and accepted prior to the issuance of a full 
building permit. 

2.05 Valves 

All valves and fittings shall be ductile iron with ANSI flanges or mechanical joint ends with 
restraints. All existing valves shall be operated only by Thurston County employees, or its 

. agents or assignees. 

Valves shall be installed in the distribution system at sufficient intervals to facilitate system 
repair and maintenance, provided: 
1. In ho case shall there be less than one valve every 1,000 lineal feet; 
2. There shall be two valves on each tee; 
3. There shall be three valves on each cross. 

Specific requirements for number of valves configuration and spacing will be made at the 
plan review stage by Thurston County. 

A. Gate valves shall be used on all lines. The design, materials and workmanship of all 
gate valves shall conform to A WW A C509-80 latest revision. Gate valves shall be 
resilient wedge non-rising stem (NRS) with two internal O-ring stem seals and shall 
open when the stem is rotated counterclockwise. Gate valves shall be Mueller, M & 
H, American Flow Control Series 500, or as otherwise determined by Thurston 
County. Valve ends shall be mechanical.joint or ANSI flanges. The valves shall be 
placed at a maximum depth of 42", measured from finished grade. 

Extension systems shall be constructed of steel and attached to the valve operating 
nut with set screws drilled into the nut. 

B. Valve Box; all valves shall have a standard water valve box set to grade with a cast 
iron riser from valve to within four to six inches of valve box top and shall be a 
Buffalo Style Valve box. The valve box shall be installed such that the lugs line up 
with the direction ofthe pipe. Valve box lids will be ductile iron and shall be anti 
kick-out, and marked ''water.'' A three foot by three foot by four inch concrete pad 
shall be set around each valve box at finished grade. In areas where valve box falls in 
road shoulder, the ditch and shoulder shall be graded before placing concrete pad. See 
standard detail WA-04. 
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C Valve marker posts shall be four inch by four-inch reinforced concrete or schedule 40 
steel posts five feet long stamped with "W" and distance to valve. Post shall be 
painted with one base coat and two coats white oil base enamel. See standard detail 
WA-OS. 

2.06 Casing 

Steel casing pipe shall be schedule 20 steel or equal. Pipe spacers shall be Cascade style CCS 
with eight-inch runners as available from Cascade Waterworks, or approved equal. Casing pipe 
and spacer shall be sized for pipe being installed. Install minimum of three spacers per section of 
pipe. Casing should be sand packed and sealed in accordance with manufacturers' 
recommendations. 

2.07 Air and Vacuum Release 

Valve air and vacuum release valves shall be Val-Matic 201-C or as otherwise determined by 
Thurston County. Galvanized piping shall be Schedule 40. Valve chamber shall be standard 
precast concrete manhole section with cast iron manhole ring and 2-foot diameter cover, traffic 
pattern, imprinted with "WATER." See standard Detail WA-06. 

The installation shall be set af the high point ofthe line when required. Where possible, pipes are 
to' be graded to prevent the need for an air release valve. Air release valves may not be required, 
at the County's discretion. 

2.08 Blowoff Assembly 

A. Within the UGA, if a fire hydrant is not located at the end of a dead end main, a 
blowoff assembly shall be required. 

B. Outside the UGA boundary, a blowoff assembly shall be required at the end of a dead 
end main. 

C. On water mains which will be extended in the future, the valve which operates the 
blowoff assembly shall be the same size as the main and provided with a concrete 
thrust block. The pressure rating for blowoff assemblies shall be 200 psi. Installation 
shall be as set forth in see standard detail W A-07. 

2.09 Backflow Prevention 

All water system connections to serve buildings or properties with domestic potable water, fire 
sprinkler systems, or irrigation systems will comply with the minimum backflow prevention 
requirements as established by the DOH and Thurston County in its Cross Connection Program. 
The installation of required backflow devices is necessary to protect the existing water system 
and users from possible contamination. All backflow prevention assemblies will be of a type and 
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model pre-approved by the DOH or Thurston County (see standard detail WA-08). No cross 
connections will be created, installed, used, or maintained within the water service area . 
. Approved backflow prevention assemblies will be installed at the expense ofthe user, either at 
the service connection or within the premises, as determined by Thurston County Cross 
Connection Specialist in each of the following circumstances: 

A. If the nature and extent of any activity on the premises, or the materials used in 
connection with any activity on the premises, or materials stored on the premises 
could contaminate or pollute the potable water supply. 

B. On premises having one or more cross connections. 

C. Internal cross connections that are not correctable or intricate plumbing arrangements 
that make it impracticable to ascertain whether or not cross connections exist. 

D. A repeated history of cross connections being established or reestablished. 

E. Unduly restricted entry so that inspections for cross connections cannot be made with 
sufficient frequency or with sufficient notice to assure that cross connections do not 
exist. 

F. Materials of a toxic, objectionable, or hazardous nature, either liquids, solids, or gases 
being used such that ifback siphonage should occur, a health hazard could result. 

G. Any mobile apparatus that uses water from any water system managed by Thurston 
County. 

H. All uniform plumbing codes (UPC) must be maintained. 

I. Assemblies installed at the point of delivery or on the internal plumbing system of 
any building shall not have galvanized piping attached to the inlet side of the 
assembly. Rigid piping, such as brass or copper, is allowed on the inlet side. 

J. On any premise where installation of an approved backflow prevention device is 
deemed to be necessary to accomplish the purpose ofthese regulations in the 
judgment of the Thurston County certified cross connection specialist. 

K. Any use of radiant heat will require the installation of a reduced pressure (RP) 
backflow assembly at the meter. 

L. A reduced pressure (RP) backflow assembly is required at all new commercial 
buildings and will be required to be installed when a change of use occurs at a 
commercial building. The RP device shall be installed at the meter. See Standard 
Detail WA-lO. 
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M. On any premise where an appropriate cross-connection report form has not been filed 
with the office of the Thurston County Department of Water and Waste Management. 

N. On any premise where a bypass arrangement is installed around a backflow assembly, 
a second backflow assembly of equal protection shall be installed on the bypass 
pIpmg. 

Thurston County will have the authority to perform regular inspections on all 
backflow assemblies, both inside and outside any building connected to the County's 
water system and will be provided access to the premises to inspect. 

o. The Contractor shall provide Thurston County the certificate for testing of any 
backflow prevention assembly before releasing the Certificate of Occupancy on any 
building. 
a. A list of state-certified approved testers may be obtained from Thurston County. 
b. Backflow Prevention Assembly testers shall hold a current Washington State 

Department of Health Backfl~w ~ssembly Tester Certification. 

P. The Fire District #1 will test the fire line and obtain the certificate for underground 
piping. In any situation, the Fire District #1 will not test the fire line until the main 
line up to the fire line has been tested and approved. 
a. ·Backflow assemblies for fire protection shall have integrated shutoff valves 

approved as part of the assembly and shall be separate from any post indicator 
valve installed on the fire service line. 

b. Double-check detector assemblies shall be required on all fire lines. See standard 
Detail W A-09. 

2.10 Service Connection 

A. Connection to New Mains: All service connections relating to new development will 
be of the appropriate size as determined by industry standard and approved by the 
Thurston County and installed by the developer at the time of mainline construction. 
After the lines have been constructed, tested and approved, the owner may apply for a 
water meter. The Contractor shall supply and Thurston County will install a Sensus 
SRII Touch Read style water meter (read in cubic feet) after the application has been 
made and all applicable fees have been paid. Water meters will be set only after 
system is inspected and approved. See standard details [WA-12 to WA-16]. 

B. Connection to Existing Mains: When water is desired to a parcel fronting an 
existing main but not served by an existing setter, an application must be made to 
Thurston County. Upon approval of the application and payment of all applicable 
fees, Thurston County will tap the main, and install the service line, the meter, box, 
and setter. 
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Tapping valves shall be intended for use in tapping applications. Tapping valves shall 
be resilient seated gate valves with a thrust collar with stainless-steel bearing, 
vulcanized SBR rubber coating of the wedge (gate), lugs, and stem bore; fully coated 
inside and outside to A WW A C-550; two o-rings above thrust collar and one o-ring 
below thrust collar; and cast tongue and groove between gate and valve body. 
Tapping sleeves shall be stainless steel with a flanged SBR gasket; %" NPT stainless 
steel test plug with standard square head for pressure testing; SBR gaskets for use in 
water service; stainless steel, type 304, nuts, bolts, and shell; and predrilled stainless 
steel, type 304 flange. 

Service lines shall be a minimum of one inch high density polyethylene pipe (HDPE), 
minimum pressure class 200 psi, grade PE 3408. Glued joints will not be accepted. 
Service lines will be installed a minimum of 45 degrees off the main. Pipe joints 
shall be made with mechanical couplers, pack joint type in accordance with 
manufacturer's recommendations. 

Detectable marking tape shall be installed over all water lines. The tape shall be 
placed twelve (12) inches above the top ofthe pipe and shall extend its entire length. 
Detectable marking tape shall meet the requirements of Section 9-15.18 of the 
Standard Specifications. 

Twelve (12) gauge copper toning wire shall be wrapped around the pipe on all service 
lines. Service saddle shall be all bronze with stainless steel straps. PVC service 
saddles may be required at the discretion of Thurston County or hislher designee. All· 
clamps shall have rubber gasket and iron pipe ,threaded outlets. 

Corporation stop shall be all bronze and shall be Ford type F1lOl or approved equal 
with iron pipe threads conforming to A WW A C 800. Stainless steel inserts shall be 
used with pack joints and polyethylene pipe. 

Customer shut offvalve shall be provided and shall be PVC ball valves with PVC 
valve boxes on all 3/4" and l" water service lines. The ball valves shall be PVC 
construction rated at 200 psi with non-rising stems and polypropylene handwheel as 
manufactured by Spears Manufacturing Company or equal. The work shall include 
providing PVCIPE adaptors. The PVC valve box shall be 6-inch (minimum) PVC 
pipe with glued cap. 

I. Gate valves 3" and smaller shall be supported on a 4"x8"xl6" precast block with no 
anchor strap required. 

J. Master meters will not be allowed for service to more than one building. An approved 
backflow prevention system must be installed in conjunction with any master meter. 
Deviations from this may be granted by Thurston County. 

K. Meter boxes shall be Carson BCF and BC Series rectangular meter boxes. Meter 
boxes shall be pre-drilled to accommodate the Sensus touch-read pad supplied by the 
contractor. 
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All irrigation systems shall be installed with an approved backflow prevention assembly 
approved by AWWA and the Department of Health, as discussed in Section 2.09. Backflow 
Prevention. 

Irrigation sprinklers shall be situated so as to not wet any public street or sidewalk. 
All meters will be Sensus SRII Touch Read style water meter (in cubic feet). Meters must be 
totally field programmable including meter number. Meter boxes shall be pre-drilled to 
accommodate the Sensus touch-read pad supplied by the contractor. 

2.12 Thrust Blocking and Joint Restraints 

Location of thrust blocking shall be shown on plans. Thrust block concrete shall be Class B 
poured against undisturbed earth. A plastic barrier shall be placed between all thrust blocks and 
fittings. The County may require the use ()fMega-Lug restrajners in lieu of concrete thrust 
blocking. 

A. Thrust Blocking: Blocking shall be fonned and poured only against the fitting and 
shall not cover or extend 'over the joint. The location of all thrust blocking shall be 
shown on the plans. The. addition of restrained joint fittings may not eliminate the 
need for thrust blocking. . , 

B. Joint Restraints: Ifundisturbed soil will not provide adequate support for the thrust 
blocking or if installation of thrust blocking is impractical in the opinion of Thurston 
County, the Contractor shall provide joint restraints either side of a fitting for the 
number of pipe lengths specified by the Engineer and as required by DIPRA. Where 
thrust blocking is not installed, all fittings shall be installed withjoint restraints (tie 
rods, joint harnesses, joint restraint follower glands, lock-type joint systems, or other 
joint restraints). All joint restraints shall be designed for a maximum pressure of 200 
psi. A combination of thrust block and joint restraints may be used as directed by the 
Engineer. 

The Contractor shall furnish and install all fittings of the configuration required by 
actual field conditions and by the Engineer at the time of construction, whether or not 
such fittings are specifically indicated on the plans. The Contractor's joint restraint 
system shall be submitted to the Engineer for approval. 

See standard detail WA-17 to WA-19 for thrust block locations and calculations. 

2.13 Hydrostatic Tests 

Prior to the acceptance of the work, the installation shall be subjected to a hydrostatic pressure 

20 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

test of225 psi for 15 minutes, and any leaks or imperfections developing under said pressure 
shall be remedied by the contractor. No main shall be hydrostatically tested until the lines are 
flushed of chlorine. The main shall be tested between valves. Insofar as possible no hydrostatic 
pressure shall be placed against the opposite side ofthe valve being tested. Test pressure shall be 
maintained while the entire installation is inspected. 

The contractor shall provide all necessary equipment and shall perfonn all work connected with 
the tests. The contractor will be responsible for tracking and purchasing the water used for the 
test. Backflow assembly is required when filling the new main. Tests shall be made after all 
connections have been made. This is to inchlde any and all connections as shown on the plan~ 
The contractor shall perfonn the test to assure that the equipment to be used for the test is 
adequate and in good operating condition and the air in the line has been released before 
requesting Thurston County to witness the test. 

The test shall be accomplished by pumping the main up to the required pressure, stopping the 
pump for 15 minutes, and then pumping the main up to the test pressure again. During the test; 
the section being tested shall be observed ~o detect any visible leakage. 

t· .1 

A clean container shall be used for holding water for pumping up the pressure on the main being 
tested. This makeup water shall be sterilizedby the addition of chlorine to a concentration of 
5Omgll, unless otherwise directed by Thurston County.· t .. 

The quantity of water required to restore the pressure sha11 be accurately detennined by pumping 
through a positive displacement water meter. The meter shall be approved by the Engineer. 
Acceptability ofthe test will be detennined as follows: 

L= SD"P 
266,400 

The quantity of water lost from the main shall not exceed the number of gallons per hour as 
detennined by the fonnula: 

in which 

L 
D 
P 
S 

= 

= 

= 

= 

allowable leakage, gallons/hour 
nominal diameter of the pipe in inches 
test pressure during the leakage test (psi) 
gross length of pipe tested, feet 

There shall not be an appreciable or abrupt loss in pressure during the 15 minute test period. 

Any visible leakage detected shall be corrected by the Contractor regardless ofthe allowable 
leakage specified above. Should the tested section fail to meet the pressure test successfully as 
specified, the Contractor shall, at no additional expense to Thurston County, locate and repair the 
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defects and then retest the pipeline. 

Alternate test methods may be allowed at the sole discretion of Thurston County. 

See Section 2.09 for testing responsibilities for backflow prevention devices. 

2.14 Sterilization and Flushing 

Sterilization of water mains shall be accomplished by the contractor in accordance with the 
requirements of the Washington State Department of Health and in a manner satisfactory to 
Thurston County. When discharging chlorinated water during flushing, the water must be de-
chlorinated. At no time shall chlorinated water from a new main be flushed into a body of fresh 
water. This is to include lakes, rivers, streams, drainage ways, and any and all other waters 
where fish or other natural water life can be expected. Any discharge of highly chlorinated water 
to the sewer collection system is not allowed unless the utility operations manager approves it. 

When a chlorine concentration has been established throughout the line, the valves shall be 
closed and the line left undisturbed for a minimum 24 hours. The line shall then be thoroughly 
flushed and water samples taken by Thurston County at least 24 hours after flushing and 
disinfecting for approval by the Thurston County Health Depariment. Should the initial treatment 
result in unsatisfactory bacteriological test, the original chlorination procedure shall be repeated 
by the contractor until satisfactory results are obtained. The sample can only be taken on 
Mondays, Tuesdays, or before 12:00 p.m. (noon) on Wednesdays. Testing and sampling shall 
take place after all underground utilities are installed and compaction of the roadway section is 
complete. The Contractor shall provide Thurston County a minimum of two days notice before 
sampling. Refer to Detail WA-21. 

2.15 Construction Completion Report Form 

A "Construction Completion Report For Distribution Main Projects" [form numberDOH 331-
147 (3/00)] shall be completed for each project as required per Washington State Department of 
Health, Drinking Water Program (DOH) and referred to in WAC 246-290-125(2). The 
applicable sections ofthis form shall be completed by the Engineer of Record and submitted 
with the record drawings. The completed form may be maintained on file at Thurston County 
and be made available to DOH .. Thurston County, at its discretion, may forward a copy of 
completed forms to DOH. An example ofthis form can be found in Appendix E. 

2.16 Termination of Services 

If, in the opinion of Thurston County, failure on the part of any customer to discontinue the use 
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of all cross connections, except in accordance with the Standard, is sufficient cause for the 
immediate discontinuance of public water service to the premises (Washington Administrative 
Code 246-290-490). Thurston County may install the appropriate backflow prevention device at 
the owner's expense. 
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3.00 GRAVITY SEWER 

3.01 Marking Side Sewers 

The location of side sewers at the property line shall be marked by the Contractor with a steel 
fence post; 4 feet long buried in the ground a depth of 3 feet. The fence post shall be a 
minimum of four feet long and be made of 14 gauge steel with u-channel construction with a 
riveted anchor spade. At least one foot must remain above the finished grade. A one foot long 
piece of dimensional lumber (2 by 4) shall be securely affixed to the exposed stake and shall 
be painted traffic white. The depth to the side sewer or tee shall be indicated in black paint on 
the 2 by 4. In addition a length of 12 gauge galvanized wire shall be provided to extend from 
the plugged end of the side sewer or tee. The upper end shall emerge at the 4 foot stake, but . 
shall not be fastened to it. Alternate material may be used at the discretion of ThUrston 
County. 

The location of all side sewers shall be marked on the face or top of the concrete curb with an 
"S" embossed Y4 inch into the concrete, where appropriate. 

3.02 Design Standards 

The design of any sewer extension/connection shall conform to Thurston County Standards, 
DOE Standards, and any applicable standards as set forth herein. The most stringent standard . 
shall apply, at the discretion of Thurston County. 

The layout of extensions shall provide for the future continuation of the existing system as 
determined by the County. New gravity sewer systems shall be designed on the basis of an 
average daily per capita flow of sewage of not less than 100 gallons per day in conjunction with 
a peaking factor, or approved alternative methods. (Refer to Table G2-1, Criteria for Sewage 
Works Design). This figure is assumed to cover normal infiltration, but an additional allowance 
shall be made where conditions are unfavorable. Generally, laterals and sub-main sewers should 
be designed to carry, when running full, not less than 400 gallons daily per capita contributions 
of sewage. When deviations from the foregoing per capita rates are used, a description of the 
procedure used for sewer design shall be submitted to Thurston County Development Services 
for review and approval. 

3.03 Mainline-Gravity 

A. Size: Sewer mains shall be sized for the ultimate development ofthe tributary area. 
Nothing shall preclude the County from requiring the installation of a larger sized 
main if the County determines a larger size is needed to meet the requirements for 
future service. 
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The minimum size for submains and mains shall be eight inch inside diameter. The 
minimum size for a lateral shall be six inches. 

The design is subject to all other design requirements as noted in this Chapter. 

B. Material. Sewer main shall be HDPE pipe conforming to ASTM F714, with heat-
fused joints. or PVC, ASTM D 3034, SDR 35 or ASTM F 679 with joints and rubber 
gaskets conforming to ASTM D 3212 and ASTM F 477. 

C. Depth. Gravity sewer will typically have a minimum depth of five (5) feet with 
minimum slope dependent upon the line size, adequate head room within manholes 
for maintenance personnel and vertical clearance between water and sewer lines. 
Actual depth will be determined by slope flow, velocity and elevation of existing 
system. 

D. All building sewer connections to the main shall be made with a tee or a wye 
connection. All new mains connecting to existing mains shall require the installation 
of a new manhole if not made at an existing manhole. 

3.04 Connection to Existing System 

A. Connection of new pipe lines to existing manholes shallbe accomplished by using 
provided knock-outs. Where knock-outs are not available, the manhole shall be core 
drilled for connection. The transition of connecting channels shall be constructed so 
as not to interrupt existing flow patterns. 

B. Connection of a pipe line to a system where a manhole is not available shall be 
accomplished by pouring concrete base and setting manhole sections. The existing 
pipe shall not be cut into until approval is received from the County. 

C. Connections to manholes requiring a drop shall follow the criteria as outlined in the 
"Drops" section later in this chapter. 

D. Connections where an existing stub out is not available or where a new building 
sewer is the same size as the existing main shall be accomplished by the installation 
of a new manhole. Deviations to this may be approved by Thurston County. 

E. Taps shall not protrude into the exiting main. A County inspector shall be notified 48 
hours prior to any tap of a sewer. All connections to the main sewer line shall follow 
criteria outlined elsewhere in these standards. 

3.05 Manholes 

Precast manholes shall meet the requirements of ASTM C 478 with either a precast base or a 
cast-in-place base made from 3000 psi structural concrete. Manholes shall be Type 1,48 inch 
diameter minimum. The minimum clear opening in the manhole frame shall be 24 inches. Joints 
shall be rubber gasketed conforming to ASTM C 443 and shall be grouted from the inside. Lift 
holes shall be grouted from the outside and inside ofthe manhole. Manholes constructed of other 
materials may be approved by the Director of Water and Waste Management. Material 

25 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

specifications need to be submitted for review before an alternate material will be considered. 
See Figures SS-OI through SS-03 for details. 

Eccentric manhole cone shall be offset so as not to be located in the tire track of a traveled lane. 

Manhole frames and covers shall be cast iron casting marked "Sewer" conforming to the 
requirements of ASTM A-30, Class 25, and shall be free of porosity, shrink cavities, cold shuts 
or cracks, or any surface defects which would impair serviceability. Repairs of defects by 
welding or by the use of smooth,..on or similar material will not be permitted. Manhole rings and 
covers shall be machine-finished or ground-on seating surfaces so as to assure non-rocking fit in 
any position and interchangeability. 

Where lock-type castings are required by Thurston County, the casting device shall be such that 
the cover may be readily released from the ring and all movable parts shall be made of non-
corrosive materials and otherwise arranged to avoid possible binding. 

All casting shall be coated with a bituminous coating prior to delivery to the job site. 

Safety steps shall be fabricated of polypropylene conforming to an ASTM D-4101 specification, 
injection molded around a 112 inch ASTM A-615 grade 60 steel reinforcing bar with anti-slip . 
tread. Steps shall project uniformly from the inside wall ofthe manhole. Steps shall be installed· 
to form a continuous vertical ladder with rungs equally spaced on 12 inch centers. 

Gravity sewers shall be designed with straight alignment between manholes. 

Manholes shall be provided at a maximum of 400 foot intervals, at intersections and at changes 
in direction, grade or pipe size. 

Minimum slope through the manhole shall be 0.10 feet from invert in to invert out. The inlet and 
the outlet shall have at least 90 degrees deflection, unless otherwise approved by the County. 

Manhole Sizing shall be determined by the following criteria: 

A. 48" Manhole 

1. Two connecting pipes, 8 inch to 12 inch diameter 

2. Three connecting pipes, 8 inch to 10 inch diameter, perpendicular 

3. Four connecting pipes, 8 inch diameter, perpendicular 

B. 54" Manhole 

1. Two connecting pipes, 8 inch to 12 inch with more than 45 degree deflection 

2. Three connecting pipes 10 inch 12 inch diameter perpendicular 

3 . Four connecting pipes, 10 inch to 12 inch diameter, perpendicular 
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1. Two connecting pipes, 15 inch to 18 inch diameter with less than 45 degree 
deflection 

2. Three connecting pipes, 15 inch diameter, perpendicular 

3. Four connecting pipes, 15 inch diameter, perpendicular 

In the above criteria "deflection" refers to the angle between any two pipe channels in the 
manhole. 

The above configurations will provide adequate shelves and room for maintenance. For other 
pipe configurations, the size ofthe manhole shall be approved by the County. 

3.06 Slope 

All sewers shall be designed and constructed to give mean velocities, when flowing full, of not 
less that\, 2.0 feet per second based on Mannings formula using an "n" value of 0.013. Use of 
other pr~c~ical "n"values may be permitted by the County ,if (le'emed justifiable on the basis of 
research ()f field data submitted. The f()llowing minimum slopes should be provided, however, 
slopes greater than these are desirable.' ,. 

Sewer Size 
(Inches) 

6 
8 
10 
12 
14 
15 
16 
18 
21 
24 
27 
30 
36 

Minimum % Slope 
% (Feet per 100') 
1.00 (0.0100 FtlFt) 
0.40 (0.0040 FtlFt) 
0.28 (0.0028 FtlFt) 
0.22 (0.0022 FtlFt) 
0.17 (0.0017 FtlFt) 
0.15 (0.0015 FtlFt) 
0.14 (0.0014 FtlFt) 
0.12 (0.0012 FtlFt) 
0.10 (0.0010 FtlFt) 
0.08 (0.0008 FtlFt) 

, 0.07 (0.0007 FtlFt) 
0.06 (0.0006 FtlFt) 
0.05 (0.0005 FtlFt) 

Sewers shall be laid with uniform slope between manholes. 

3.07 Increasing Size 

Manholes shall be provided where pipe size changes occur. 
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Where a smaller sewer joins a larger one, the invert ofthe larger sewer should be lowered 
sufficiently to maintain the same energy gradient. 

3.08 High Velocity Protection 

Where velocities greater than 15 feet per second are expected, special provisions such as thrust 
blocking and restrained piping materials-shall be installed to protect against displacement by 
erosion and shock. 

3.09 Drops 

Straight grades between invert out of last manhole and connection to existing are preferred over 
drop connections whenever possible. Care must be taken when designing steep grades or sweeps 
so as not to create a situation of excessive velocity or excavation. Grade changes associated with 
"sweeps" shall not be allowed unless otherwise approved by Thurston County. 

An outside drop connection shall be provided for a sewer entering a manhole at an elevation of 
24 inches or more above the manhole invert. Where the difference in elevation between the 
incoming sewer and the manhole invert is less than 24 inches, theinvert shall be filleted to 
prevent. solids deposition. 

An inside drop connection will not be allowed by the Thurston County unless otherwise 
approved by Thurston County. 

Outside drop structures shall be constructed with ASTM D-3034, SDR35 PVC or epoxy lined 
ductile iron pipe Class 52 and epoxy lined cast iron fillings. The entire drop connection shall be 
encased in concrete. Outside drop structures shall be constructed per Figure SS-04. 

3.10 Cleanouts 

Cleanouts are not an acceptable substitute for manholes; however, they may be used in lieu of 
manholes at the end of 6 or 8 inch diameter lines of not more than 150 feet in length at the 
discretion of Thurston County. This does not include a 6 inch building sewer to serve one or two 
single family dwellings. Location of cleanout for building sewer is governed by the Uniform 
Plumbing Code as adopted. There will be a cleanout at the property line for all side sewer 
laterals, with similar diameter to the size of the lateral in the right-of-way. Cleanouts at the 
property line shall have locking frame and cover, Olympic Foundry No. 1025-16 and 1025-18 or 
similar. The unit will be at the finish ground grade but no higher than 12 inches above ground. 
(see Figure SS-05). 

3.11 Building/Side Sewer 

A building or side sewer refers to the extension from a building sewer beginning two feet outside 
the outer foundation wall at the structure to the sanitary sewer main or to a cleanout located at 
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the right-of-way or easement line. A building or side sewer shall conform to the following 
standards, unless otherwise approved by the County. 

1. Material: PVC, ASTM D 3034, SDR 35 with joints and rubber gaskets conforming to 
ASTM D 3212 and ASTM F 477 

2. Minimum Diameter - Four (4) inch diameter 

3. Minimum Slope-2% 

4. Maximum Angle- 45 degrees 

5. Depth 
a. Minimum - Five (5) feet 
b. Maximum - Ten (10) feet 

Building sewers from the main to the right-of-way line shall be minimum 4 inch diameter. Side. 
sewers shall rise ata maximum angle of 45 degrees and a minimum slope of2% to a minimum 
depth of5 feet below the finished ground surface at the property line, except where the property 
owner requires additional depth (see Figure SS-06). 

Maintenance of the building sewer is the responsibility of the property owner. A building permit. 
must be obtained from the County before connection of a building sewer to the public sewer. 
Materials and design criteria for a building sewer are covered by the Uniform Plumbing Code 
(UPC) as adopted. Inspection of the building sewer is the responsibility of the Thurston County 

Cleanouts shall be installed at all horizontal and vertical directional changes. 

3.12 Testing Gravity Sewers 

Prior to acceptance and approval of construction, the following tests will apply to each type of 
construction: 

A. Gravity Sewer 
1. After the pipes have been cleaned, the gravity sewer pipe will be subject to a low-

pressure air test pursuant to the current WSDOT/APWA specifications. The 
contractor will furnish all equipment and personnel for conducting the test under 
the observation ofthe County inspector. The testing equipment will be subject to 
the approval of the County. 

The contractor will make an air test for his own purposes prior to notifying the 
County to witness the test. The air test for acceptance will be made after the 
trench is backfilled and compacted and the roadway section is completed to 
subgrade. 
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All wyes, tees, and end-of-side sewer stubs will be plugged with flexible joint 
caps, or acceptable alternates, securely fastened to withstand the internal test 
pressures. Such plugs or caps will be readily removable and their removal will 
provide a socket suitable for making a flexible, jointed lateral connection or 
extension. 

2. A mandrel test in accordance with Section 7-17.3(4)H of the Standard 
Specifications may be required for all new gravity sewer mains at the discretion 
of Thurston County. 

3 The television inspection will be conducted at the applicant's expense. The 
inspection shall be performed under direct supervision of County personnel. 
Television inspections performed without County personnel present will be 
deemed invalid and will be repeated at the contractor's expense. Television 
inspection will be done after the air test has passed; the manhole has been 
channeled, and before the roadway is paved. Immediately prior to a television 
inspection, enough water will be run down the line so it comes out the lower 
manhole and the line is flushed clean and all debris is removed. Portions of the 
work may be performed incrementally upon approval of Thurston County. 

Acceptance of the line will be made after the television inspection tape has been 
reviewed and approved by the inspector. Any tap to an existing system needs to 
be televised as well. 

The County may require the Contractor to televise the new line during periods of 
high groundwater within the first year after construction and acceptance of the 
line. Any conditions resulting in inflow and infiltration (I & I) will be considered 
a system failure. Any failures shall be repaired by and at the expense of the 
contractor. 

B. Manholes 

A vacuum test of all manholes is required prior to acceptance. The structure will be 
tested in accordance with ASTM-C 1244-93. This test method covers procedures for 
testing cast in place or precast concrete manhole sections using the vacuum test 
method to demonstrate the integrity of the installed materials and the construction 
procedures. Testing will be done in the following manner: 

1. All lift holes and pipes entering into the manhole will be plugged, taking care to 
securely brace each plug from being drawn into the structure. 

2. The test head will be placed at the top portion of the structure in accordance with 
the manufacturers' recommendations. 
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3. A vacuum of 10 inches of mercury will be drawn on the manhole, the valve on the 
vacuum line of the test head closed, and the vacuum pump shut off. With the 
valves closed, the time will be measured for the vacuum to drop by 1 inch to 9 
inches. The manhole will pass the vacuum test if the time is greater than the time 
shown in Table 1. 

4. If the manhole fails the initial test, necessary repairs will be made by an approved 
method. The structure will then be retested until a satisfactory test is obtained. 

5. If the manhole joint is displaced during the vacuum test, the manhole will be 
disassembled, the seal replaced, the structure reassembled, and retested until 
compliance is obtained. 

6. Testing can be done either before or after backfill operations around the structure; 
however, if during backfill operations it is found that the structure has been 
disturbed and it is suspected that the integrity of the joint has been compromised, 
retesting will be required. 

.. 7. All other requirements stipulated in Section 7-05 of the latest edition of the 
Washington State Department of Transportation's Standard Specifications for 
Road, Bridge and Municipal Construction that has been adopted by the County 
will also be adhered to for final acceptance of the manhole structure. 

Table I below gives allowable time loss in seconds; i.e., test section is acceptable ifvacuum does 
not drop below 9 inches until after the times shown below have expired. 
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8 
10 

12 

14 

16 

18 

20 

22 

24. 

26 

28 

30 
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TABLE 1 
Minimum Test Times for Various Manhole Diameters 

Diameter in Inches Depth 

I 30 33 38 42 48 54 60 66 

Time in Seconds 
11 12 14 17 20 23 26 29 
14 15 18 21 25 29 33 36 
17 18 21 25 30 35 39 43 
20 21 25 30 35 41 48 51 
22 24 29 34 40 46 52 58 
25 27 32 38 45 52 59 65 
28 30 35 42 50 53 65 ·72 
31 33 39 46 55 64 72 79 
33 36 42 51 59 64 78 87 
36 39 46 55 64 75 85 94 
39 42 49 59 89 81 91 101 
42 45 53 63 74 87 98 108 

72 

33 
41 
49 
57 
67 
73 
81 
89 
97 
105 
113 

4. A mandrel test in accordance with Section 7-17 .3(2)G of the WSDOT / APWA 
Standard Specifications will be performed by and at the expense of the contractor on all 
sewers except laterals when televising reveals a possible defect or belly in the pipe. 

5. Any time that testing reveals problems that lead to repairs by the contractor, the 
County may require complete retesting ofthe entire system that was repaired. This work 
will be required to ensure that the integrity of the system was not compromised during 
the repair work. 
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4.00 LIFT STATIONS 

4.01 Design Standards 

The design of any lift station shall confonn to County standards and the Department of 
Ecology's "Criteria of Sewage Works Design" and the "Ten State Standards". The most 
stringent shall apply, at the discretion of the County. In addition, the plans shall include the 
following: 

1. An overall site drawing of the lift station showing the location of all components 
including elevations; 

2. Service size, voltage and enclosure type and location in relation to the pump station; 

3. A list of specific materials used including quantity description and manufacturer name; 

4. A schematic and line diagram of the service and motor control center and lift stations; 
The electrical shall be designed to meet state and local electrical code requirements; 

5. The plans shall show all applicable telemetry installation with schematics; and 

6. An operation and maintenance manual from the lift station manufacturer shall be 
supplied. 

7. A lift station emergency by-pass conneCtion shall be installed. 

8. Confined spaces shall be eliminated when possible. When unavoidable, the design and 
construction of sewage facilities must implement alternative means or implement 
equipment and procedures to perfonn operation and maintenance of newly constructed 
confined spaces. 

A design report shall be submitted with each lift station demonstration its confonnance with the 
standards as outlined above and shall address the following items: 

Pump Data - Size and type 
- Horsepower 
- Pump curves 
- Head capacity 
- Velocity 

Motor - Size and type 
- Cycle length 
- Type of mount Controls 
- Type 

Telemetry - Alann system (must be compatible with County system) Housing 
- Size and type 
- Ventilation 
- Humidity control 
- Interior lighting 
- Access 
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Auxiliary Power 

Well Sizing 

Maintenance 
Electrical Service 

Corrosion Protection 

Site Layout 
Testing 
Piping and Valves 
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- Provision for connection required of all lift stations and may be 
required to furnish auxiliary generator at the direction of the 
County 

- Type 
- Storage capacity 
- Warranty -tools and equipment required 
- Size and type 
- Source 
- Type of materials 
- Coatings 
- Linings 
- Maintenance 
- Location of lift station on property 
- Operational - pressure 
- Size and type 
- Bypass 
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5.00 PRESSURE SEWER (FORCE MAIN) 

5.01 General 
Low pressure systems, i.e., force mains may be considered for situations where high ground 
water table or topography make gravity sewer impractical. STEP systems are addressed 
separately later in these standards. 

5.02 Design Standards 

The design of any sewer extension! connection shall conform to Thurston County standards, 
Department of Ecology's "Criteria of Sewage Works Design, and any applicable standards as set 
forth herein. 

The layout of extensions shall provide for the future continuation of the existing system as 
determined by Thurston County. In addition, main extensions shall be extended to and through 
the site of the affected property fronting the main. 

The system shall be designed at full depth of flow on the basis of an average daily per capita 
flow as shown on Table G2-1, DOE Criteria for Sewage Works Design. A friction factor of 
0.013 shall be used for Mannings "n" value. 

New sewer systems shall be designed by methods in conjunction with the basis of per capita flow 
rates. Methods shall include the use of peaking factors for the contributing area, allowances for 
future commercial and industrial areas, and modification of per capita flow rates based on 
specific data. Documentation ofthe alternative method used shall be provided along with plans. 

The applicable Thurston County General Notes shall be included on any plans dealing with 
pressure sanitary sewer design. 

5.03 Force Main 

A. Material. Force mains for sizes up to 12 inches shall be ductile iron AWWA Cl51 
Class 50 or PVC C900 with ductile iron fittings and gasketedjoints. For 14 to 24 inch 
mains, pipe shall be ductile iron A WW A C151 Class 50 or PVC C905 with ductile 
iron fittings and gasketed joints. A more rigid pipe may be required where unlimited 
trench widths occur. All ductile iron pipe and fittings shall be epoxy coated or PE 
lined and designed for use with corrosive materials. 

B. Depth. Force mains shall have a minimum 36 inches of cover to top of pipe. See 
Chapter 5 for sanitary sewer/water main crossing requirements. 

C. Velocity. The minimum velocity allowed is 2 feet per second (ips) at average Dry 
Weather Flow. 2 ips is required to maintain solids in suspension although 3 ips is 
desired to scour settled solids. Maximum velocity allowed shall be 8 ips. 
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5.04 Surge Protection 

PVC is subject to fatigue failure due to cyclic surge pressures. The pressure sewer shall be 
constructed to minimize rapid changes in velocities and include a properly sized surge tan1e 

5.05 AirN acuum Valves 

Air release valves and air/vacuum valves shall be located at the high points of the line within a 
standard 48 inch manhole or a comparable sized, approved vault that provides 18" of clearance 
on all sides between assembly and walls. Air release valves shall be fitted with an activated 
carbon canister to absorb compounds with disagreeable odors prior to releasing the air to the 
surrounding area. Grades shall be designed to minimize the need for air/vacuum valves when 
practical. Vehicular access to valve is required for maintenance (see Figure SS-07). 

5.06 Force Main Drain 

Provisions to drain a force main to facilitate repairs or to temporarily remove a force main from 
service/shall be provided. This may be accomplished through the use of a valved tee connected 
to a drain line at the low point of the line, with isolation valves both sides of the tee along the 
main line or at the direction of the Director of Water and Waste Management. A manhole shall 
be set over the force main at the valved tee. 

5.07 Thrust Blocking 

Location ofthrust blocking shall be shown on plans. Thrust block concrete shall be Class B 
poured against undisturbed earth. A plastic barrier shall be placed between all thrust blocks and 
fittings. 

Designed and approved restraining joint systems may be allowed in lieu of thrust blocking. 
Restraining joint brand, type, and size shall be specified on the plans (see Figures SS-08 and SS-
09). 

5.08 Force Main Termination 

Hydrogen sulfide odors (H2S) and the buildup of sulfuric acid (H2S04) occur in the operation of 
a force main. To mitigate these conditions, some type of control methodes) shall be used. This 
may include chemical addition at the pump station and/or the re-aeration of the waste water at or 
near the terminus. Re-aeration may include the following: 

1. Construction of a vault housing an aspiration assembly. 

2. The use of hydraulic fall (vertical siphon) within the terminal manhole. 

3. High velocity discharge with smooth transition so as not to cause splashing of force main 
into the down stream gravity sewer. 
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These methods would all require an adequate source of fresh air at the vault or manhole. At a 
minimum, the manhole at the terminus and the first manhole downstream of the terminus shall be 
coated with Tnemic 120 vinyl ester quantum polymorphic resin or approved equal which is 
resistant to sulfuric acid and hydrogen sulfide. 

5.09 ManholeN ault Access 

All manholes and vaults are required to have a paved access a minimum width of 12 feet. 

5.10 Testing 
Force Main 

1. Prior to roadway paving and final acceptance of the project, the pressure and service lines 
will be subjected to a hydrostatic pressure test. Tests shall be performed at a minimum 
pressure of at least 50% above the design working pressure. The method of testing shall 
be in accordance with Section 7-11.3(11) of the WSDOT Standard Specifications for 
Road, Bridge, and Municipal Construction, "Pipe Installation for Water Mains-
Hydrostatic Pressure Test" or AWWA 906 test pressures. Leakage shall not exceed the 
amount given in the following formula: 

L= NDv'P 
7,400 

L = allowable leakage, gallons per hour 
N = number of joints in length of pipeline tested 
D ~ nominal diameter ofthe pipe in inches 
P = average test pressure during the leakage test (psi) 

No air will be allowed in the line. The main will be tested between valves. Insofar as 
possible, no hydrostatic pressure will be placed against the opposite side ofthe valve 
being tested. The pressure test will be maintained while the entire installation is 
inspected. 

The contractor will provide all necessary equipment and will perform all work connected 
with the tests. Tests will be made after all connections have been made. This is to include 
any and all connections as shown on the plan. The contractor will perform all tests to 
assure that the equipment to be used for the test is adequate and in good operating 
condition and the air in the line has been released before requesting a Thurston County 
representative to witness the test. 

Wet Wells 
2. A water test for all wet wells in accordance with the manhole water test for "Gravity 

Sewers" will be required. 
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3. A mandrel test in accordance with Section 7-17.3(4)H ofthe Standard Specifications may 
be required, at the discretion of the Thurston County. 

Lift Station 
4. The contractor must provide verification of operating parameters such as pump operation, 

alarms, and electrical inspection. Inspections are to be conducted in the presence of a 
Thurston County representative. The final verification will be documented in a written 
report that will be submitted to Thurston County for review and approval prior to 
acceptance of all lift stations. 
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6.00 SANITARY TREATMENT EFFLUENT PUMP (STEP) 
STANDARDS 

Only in areas where specifically identified and approved by Thurston County through the 
Thurston County Comprehensive Sanitary Sewer Plan, and/or the Thurston County General 
Sewage Plan as appropriate, pressure sewer systems may be permanently installed to serve 
residential and light commercial locations where conventional gravity sewers are impractical, or 
for reasons of topography are not feasible or would be difficult to maintain because of limited 
accessibility. Extension of gravity sewer lines may be required if areas upstream of project have 
been designated for gravity sewer service. 

6.01 Description and Scope 

A pressure sewer system is a permanent facility consisting of a tank or tanks for settling and 
digesting wastewater solids, and a pressure piping system for conveying the supernatant liquid 
into the gravity sewer system. The pressure piping system may be "gravity" where topography 
allows, but normally will be pumped. 

Where pumped, the system shall include a pump and pump control panel. The control panel is to 
be mounted within view of the tank, preferably on the building wall. House plumbing shall 
discharge sanitary wastewater only into the minimum 1000-gallon concrete single compartment 
septic tank containing the pump. Roof drains and other stormwater sources shall be strictly 
excluded. 

House plumbing shall be designed and installed according to current Thurston County codes. 
The tank, one-inch service connection and related components shall be per these technical 
specifications and shall be warranted by manufacturer and contractor for a minimum of 12 
months (24 months minimum for tank) after acceptance of installation by Thurston County. 

6.02 Testing 

1. Prior to final acceptance ofthe project the pressure mainline and service lines will be 
subject to a hydrostatic pressure test of200 lbs for 15 minutes and all leaks or 
imperfections that develop, will be remedied by the contractor. No air will be allowed 
in the line. The main will be tested between valves. Insofar as possible, no hydrostatic 
pressure will be placed against the opposite side of the valve being tested. The 
pressure test will be maintained while the entire installation is inspected. 

The contractor will provide all necessary equipment and will perform all work 
connected with the tests. Tests will be made after all connections have been made. 
The contractor will perform all tests to assure that the equipment to be used for the 
test is adequate and in good operating condition and the air in the line has been 
released prior to requesting a Thurston County representative to witness the test. 
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2. A water test ofthe STEP tank at the factory and on-site after installation, is required 
in accordance with the criteria outlined in Section 6.15 and 6.16 of these standards. 
The contractor will perfonn the test and supply all necessary equipment and 
materials. The testing will be conducted in the presence of a Thurston County 
representative. Tests will commence by 3:00 p.m. to ensure adequate time for testing 
to be conducted during the standard workday. 

3. The contractor must provide verification of operating parameters such as pump 
operation, alanns, and electrical inspection. Inspections are to be conducted in the 
presence of a Thurston County representative. The final verification will be 
documented in a written report that will be submitted to Thurston County for review 
and approval prior to acceptance of all STEP systems. 

6.03 Ownership and Operation 

Operation and maintenance of the service lateral, tank, pump, and pump controls shall be the 
responsibility of Thurston County and will be owned by Thurston County. Power shall be 
provided by the customer. The customer shall be responsible for notifying Thurston County 
when the control panel alann buzzer is activated. All drains and plumbing between the tank and 
the building shall be the private responsibility of the customer. Each settling tank shall contain a 
minimum freeboard reserve of 200 gallons, allowing Thurston County forces to respond to 
alanns during regular working hours. The customer shall be responsible for curtailing water 
usage until Thurston County forces respond to the customers' call and service the tank or 
equipment on the next nonnal working day. Thurston County will accept no responsibility for 
damages or pay any claims resulting from a plumbing backup, such as may occur if water usage 
is not curtailed during an alann condition. Nonnal water use may be safely resumed only after 
the red alann light on the control panel is off. 

Tanks should be pumped out as required. Pumping and disposal of the pumped material shall be 
in accordance with Thurston County Health Department rules. Solids pump-out and disposal 
shall be the responsibility of Thurston County. 

Owners are responsible to keep a twelve (12) inch buffer around tank lids. Lids must be free of 
debris, grass, landscaping material (rock, wood chips, etc.), and must be accessible and exposed 
to Thurston County inspectors and maintenance personnel. Lids are not to be covered or have 
objects resting on or over them. 

6.04 Safety 

The control panel will be sealed by Thurston County to prevent exposure to electrical hazard. 
The riser lid shall not be covered. 

The customer shall be cautioned that the tank is not designed to be driven over and might 
collapse under the weight of a vehicle. Where final grading, landscaping, or other work could 
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subject the tank top to excessive loading, the engineer shall be responsible for specifying safe 
tank top strength. If a traffic bearing tank is required, it shall be the responsibility of the 
customer to submit a satisfactory design by a Registered Professional Engineer qualified in 
Structural Design for Thurston County review and approval. 

Thurston County will perform any tapping required of existing sewers for service connections. 
The customer should schedule for the tap when permit application is made. 

6.05 Required Dedications 

Easements shall be required for all publicly owned components on private property. Design 
Plumbing between building and tank shall be designed in accordance with the Uniform Plumbing 
Code, and approved by Thurston County. 

6.06 Construction Checklist 

The Construction Checklist for Pressure Sewer Systems shall be initialed by the appropriate 
inspector, and submitted with the record drawing required for final approval and acceptance by 
the Thurston County. 

6.07 STEP Standards - Mechanical and Electric,al Specifications 

The following specifications describe the type and standard of quality acceptable and approved 
for pressure sewer on-site installation and components. Where the name of a specific 
manufacturer or model is listed, the intention is to indicate the minimum acceptable quality, and 
not to exclude other products which equal or surpass the reference item, provided that alternate 
parts are interchangeable with those specified. See Figures SS-13 through SS-16 and Figures 
SS-18 through SS-20 for standard details of STEP systems. 

It is necessary to obtain prior written approval for installation of alternate components prior to 
ordering materials. Alternate components installed without specific approval will be rejected. All 
judgments regarding the interchangeability and acceptability to the Thurston County of alternate 
materials and components shall be made solely on the authority of Thurston County. 

6.08 Pipe 

All service connection pipes shall be one inch, minimum Schedule 40 PVC solvent weld joint. 
Larger pipe shall be two inches, minimum PVC complying with S\ASTM D 1784 (PVC Resin 
Compound), ASTM 2241, SDR 21,200 psi working pressure rated. All services shall be 
installed with solid No. 12 A WG insulated copper toning wire, on top of pipe, continuous. 
Marking tape shall be placed approximately nine inches above the pipe when the trench is 
backfilled. 

Pipe shall be installed per Thurston County Standard Plans (flexible pipe bedding detail and 
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trench backfilling and resurfacing). PVC pipe with solvent weld joints that may be subject to 
thermal contraction shall be snaked in trench. 

6.09 Joints 

Rubber ring gaskets shall comply with ASTM D-1869 and D-:3139 specifications and shall be . 
supplied by the pipe or fitting manufacturer. Lubricant shall water soluble, non-toxic, non-
supportive of bacterial growth, and have no deteriorating effect on the PVC or gasket. 

Solvent cements and primer for joining PVC pipe and fittings shall comply with ASTM D-2564 
and be as recommended by the pipe and fitting manufacturers. 

6.10 Fittings 

Pipe fittings shall have minimum working-pressure ratings equal to the pipe with which they are 
connected. All fittings shall be PVC 1120, rubber joint complying with ASTM D-1784, D-2466, 
or D-2467, for pipe larger than one inch I.D. unless otherwise noted on engineering drawings. 

6.11 Valves 

. . . 

'All one-inch valves shall be PVC ball valves with pre-loaded EPDM stem seals micro-finished 
PVC ball and self-adjusting polyethylene ball seat to compensate for wear and prevent over"' . 
tightening. It shall be designed for use with corrosive fluids, for low torque manual operation, .' 
and for a working pressure of 150 psi. The valve shall be Model No. LT-lOOO-S, as manufactured 
by KBI (King Brothers Industries), or equal. 

Two-inch and larger valves shall be cast iron body, resilient seated, gate valves Mueller (or 
M&H 4067) or approved equal, epoxy coated or plastic lined, suitable for septic service. 
Mainline valves shall be located at every cross street (not to exceed 600 feet spacing on runs 
without intersecting street). 

6.12 Check Valves 

The check valves used on service lines shall be a tee or wye pattern swing check PVC. It shall 
have a working pressure of 150 psi and shall require only 112 psi of back pressure for complete 
closure. It shall be as manufactured by KBI, Model No. KSC-I000-, or approved equal. 

6.13 Pigging Ports 

A pigging port is a projectile that is forced through the inside of a pipe to clean pressure 
pipelines. A pigging port is used as a point to send or retrieve the pig (see Figures SS-1O to SS-
12). 

Pigging ports may be required: 
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1. At every change in pipeline size; 

2. At the end of every dead end line; 

3. At the connection point to the main when the line being constructed will be a secondary 
main. 

These locations are subject to review and approval by Thurston County. 

6.14 Septic Tanks 

Tanks shall be 1,000-gallon minimum concrete, pre-cast concrete or fiberglass dual chamber, 
and shall have been designed by a Registered Professional Engineer qualified in Structural 
Design (see Figure SS-13). All tanks shall be constructed for acceptance of pump assemblies or 
effluent filters and have pre-cast groove to allow positive attachment of the riser. The 
manufacturer/designer shall provide the structural design and certification to Thurston County 
for,review. The design or analysis shall be in accordance with accepted engineering practice. 
Tanks shall be designed for the following loading conditions: 

1. Top of tank 400 lbs. per square foot. 

2. The tank shall be designed to support an additional minimum 2 500 lb. wheel load. 

3. The tank shall be designed to withstand hydrostatic loading equal to the maximum depth 
ofbuiy, in addition to the soil loading. Maximum depth of bury shall be measured from j' 

the ground elevation to the invert of the sewer line entering the tank. 

Unusual installations, if required by local conditions, will require special design consideration, as 
will tanks located where a vehicle might be driven over them. 

All tanks shall be guaranteed in writing by the tank manufacturer/contractor for a period of two 
years from the date of installation on the project. Manufacturers signed guarantee shall 
accompany delivery of precast or fiberglass tanks. The tanks shall be installed when the house is 
being built. The landscaping over and in the immediate area of the tank shall be kept to a 
minimum to provide easy access to the lid. 

Finished landscaping shall maintain a minimum twelve (12) inch buffer around tank lids. Lids 
must be free of debris, grass, landscaping material (rock, wood chips, etc.), and must be 
accessible and exposed to Thurston County inspectors and maintenance personnel. Lids are not 
to be covered or have objects resting on or over them. 

6.15 Concrete Tanks 

Walls, bottom and top of reinforced-concrete tanks shall be designed using one-way or two-way 
slab analysis. Stresses in each face of monolithically-constructed tanks may be determined by 
analyzing the tank cross-section as a continuous fixed frame. The tank, in~luding walls, top slab, 
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and bottom slab shall be poured monolithic ally; alternatively, waterstops may be provided at the 
top of the tanle 

Reinforcing steel shall be ASTM A-615, Grade 60, fy = 60 000 psi. Details and placement shall 
be in accordance with ACI 315 and ACI 318. 

Concrete material and placement shall meet the requirements of section 6-02 of the Standard 
Specifications (1988 Standard Specifications for Road, Bridge, and Municipal Construction 
prepared by Washington State Department of Transportation and the American Public Works 
Association) with the following modifications: 

A. Classification of Structural Concrete - Class of concrete shall be AX (4,000 psi) fc' = 

5,000 psi. 

B. The concrete mix shall not be modified unless the mix design is reviewed and 
approved by Thurston County. 

C. Tanks shall be protected by applying a heavy cement-base waterproof coating, 
Thoroseal or approved equal, on both inside and outside surfaces. 

D. Tanks shall be constructed and furnished with access openings ofthe size and 
configuration shown on the standard plans. Modification of completed or existing 

. tanks will not be permitted, for structural, warranty, and liability reasons. Tanks shall 
be furnished without concrete access hole lids. In order to demonstrate water 
tightness, tanks shall be tested prior to acceptance. Each precast tank shall be tested at 
the factory, by filling with water to the base of the riser and letting stand. After 24 ' 
hours, the tank should be refilled to the soffit and the ex filtration rate shall be ' 
determined by measuring the water loss during the next two hours. The two-hour loss 
shall not exceed one gallon. 

E. Form release used on tank molds shall be Nox-Crete or equal. Diesel or other 
petroleum products are not acceptable. 

F. Precast tanks shall not be moved from the manufacturing site to the job site until the 
tank has cured for seven days or has reached two-thirds of the design strength. 

G. After the tanks have been set in place and the riser installed, but prior to backfilling, 
each tank shall be tested by filling the tank to two inches above the base of the riser 
for a two-hour period. Water loss shall not exceed one gallon. 

H. Tanks installed where groundwater levels are above tank bottom require precautions 
to prevent flotation. In general, tanks shall immediately be filled with water and shall 
never be pumped down more than three feet below top of tank. In high groundwater 
locations tanks should be anchored in place to prevent floating. 

I. Tank excavation shall be backfilled with select material free of coarse gravel and 
larger (3/4-inch plus materials) and compacted to a dry density equal to or greater 
than that of the adjacent, undisturbed soil. Finish grading, cleanup, and restoration 
shall be completed prior to final acceptance by the County. 
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6.16 Fiberglass Tanks 

The tank shall be constructed with a glass fiber and resin content specified by the manufacturer 
and with no exposed resin-coated glass fibers. The manufacturer must be approved by Orenco 
Systems, Inc., 2826 Colonial Road, Roseburg, OR 97470, and by Thurston County, Washington. 
The manufacturer shall supply to Thurston County, without charge, satisfactory evidence of 
testing by an approved laboratory showing compliance with IAPMO I CC 3- 74, excepting as 
herein modified. Any metal part shall be 300 series stainless steel. 

A. Inspections may be made by the inspector in the suppliers' yard, within the plant, 
upon delivery and again after installation. The wall thickness shall average at least 
1/4-inch. When less than 3/16-inch in thickness or if any delamination is suspected 
within any portion of the tank, the inspector may drill a 114 inch diameter hole 
through the tank: wall for inspection purposes. Ifthe required minimum 3116-inch 
thickness is not found, repair, if feasible, shall be the responsibility of the contractor. 
repair is judged not feasible, the tank: shall be rejected. If the required minimum 3/16-
inch thickness is found and no delamination is present the repair shall be the 
responsibility of the County .. 

B. Holes specified for the tank shall be provided by the manufacturer. Resin shall be 
properly applied to all cut or ground edges so that no glass fibers are exposed and all 
voids are filled. 

C. Ty-Seal neoprene gaskets for equal shall be used at the inlet to join the tank wall and 
the ABS inlet piping. ABS Schedule 40 pipe and fittings shall be used at the inlets. 

D. Each tank shall be water tested on the proj ect site after assembly and prior to backfill 
by the contractor and witnessed by the inspector. Every tank shall be assembled by 
the contractor and water raised to the brim of the manhole for a minimum of two 
hours. The tank shall show no leakage from section seams, pinholes, or other 
imperfection. Any leakage is cause for rejection. 

E. When leakage occurs, ifthe tank is not rejected by the inspector, an additional water 
test for a minimum of two hours shall be made on the tank: after repairs have been 
completed. The contractor shall be responsible for making all corrective measures in 
production or assembly necessary to insure a completely watertight tank:. 

F. After installation (including backfill) of tank: (with riser) is completed each tank: shall 
be filled with water to two inches above the base of the riser for a two-hour period to 
confirm that there is no leakage. Every tank test shall be witnessed by the inspector. 

Installation and Handling Procedures: 

G. Fiberglass septic tanks shall be handled, stored and installed as recommended by the 
manufacturer. 

H. Backfill shall include a minimum six-inch thick envelope of pea gravel completely 
around the tank. 
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I. A minimum of 1 114 cubic yards of concrete per 1,000 gallons oftank capacity shall be 
placed above the gravel envelope over the tank--Iocated between the riser ports. A layer of 
six mil plastic shall be placed between the concrete and the gravel to prevent bonding. The 
concrete cap shall be rough formed into sections not to exceed 10 cubic feet and include 
enough reinforcing steel placed to provide handles for the removal of the individual 
sections. 

6.17 Tank Risers 

Inlet and outlet risers shall be fiberglass or ribbed PVC as manufactured by Orenco Systems, 
Inc., 2826 Colonial Road, Roseburg, OR 97470, or equal. Outlet risers shall be a minimum of 18 
inches high or as otherwise shown on the engineering drawings, and have a minimum nominal 
diameter of24 inches. Outlet risers shall be factory equipped with the following: 

A. One I-inch or 1 114-inch diameter neoprene grommet for the pump discharge, 
installed no less than 8 inches or more than 15 inches from the top of the riser. 

B. A PVC splice box, with 4 cord grips and 1 inch outlet fitting, Mode I No. SB41, or 
equal, shall be mounted within 15 inches of the top of the riser. 

A lid shall be furnished with each riser. It shall be bolted to the riser and shall be constructed of 
fiberglass with an aggregate finish. 

Each riser shall be bonded to the top of the concrete tank with a two-part epoxy that shall be 
supplied with the riser by the manufacturer. The epoxy shall be applied in accordance with the 
manufacturer's recommendations. A generous bead of epoxy shall be laid completely around the 
bottom of the riser prior to mounting the riser on the top of the tank. After the riser is in place, a 
generous fillet shall be run completely around the inside base. The epoxy shall be allowed to be 
based on manufacturers' recommendations, before backfill is placed over tanks. Care shall be 
exercised during the curing period to avoid dislodging the riser or disrupting the water-tight seal 
between the riser and tank. 

Where riser depth exceeds 36 inches over the top of the tank, a 48-inch diameter manhole will be 
placed to allow servicing of the fiberglass riser and attachments. 

6.18 Gravity Discharge Tank Equipment 

Gravity discharge tanks shall be equipped with ORENCO SYSTEMS Model F1248 Effluent 
Filter, or equal, installed in conformance with the standard plans and composed of the following 
components: 

A. PVC vault, 12-inch diameter by 48-inch depth with eight 1-3/8 inch diameter inlet 
holes, polyethylene effluent screen, l-1I4-inch diameter PVC intrusion pipe with 
overflow screen on top. 

B. 1-1/4-inch diameter PVC discharge fitting with seep ring. 
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C. l-lI4-inch diameter PVC 90-degree elbow for mounting on the bottom of the vault. 

D. l-lI4-inch diameter flexible PVC hose, a minimum of60 inches in length with quick-
disconnect fittings on vault end. 

6.19 Effluent Pumping Tank Equipment 

Pumps shall be listed for use in effluent. All pumping systems shall be ORENCO SYSTEMS 
Model) SI S 4000 Series High Head Pumping Assemblies or equal composed of: 

A. Standard Vault: PVC Vault and Flow Inducer, Model No. PVU 571819, or equal, 
with eight 1 3/8-inch diameter inlet holes. 

B. Hose and Valve Assembly includes one-inch diameter flexible PVC hose with quick-
disconnect fittings and PVC ball valve. Model No. HV 100 B or equal. 

C. Mercury Switch Float Assembly, Model MF-ABR, or equal, with three mercury 
floats mounted on a PVC stem which attaches to vault. 

D. Pump: OSI High-Head, 112 hp, 110CV, signal phase Model 8 OSI 03 HH or 8 OSI 05· 
HH, or equal, with 8-foot cord and lI8-inch bypass orifice for effluent application, or 
approved equivalent. 

All pumping systems shall be installed in accordance with the manufacturer recommendations; 

6.20 Controls and Alarms 

Positions on the PVC 3-float assembly are to be set at the following levels: High tank level alarm 
is to be set 9 inches below underside oftank top, "on" at 32 inches below alarm and "off' in 
same float as "on" set 32 inches below "on" and redundant "off' with low-level alarm set 4 
inches below "off." 

Control panels shall be ORENCO SYSTEMS Model A-IRO (simplex alarm panel, pump voltage 
115 VAC, redundant off) or equal, with the following features: 

A. Audible alarm, panel mount with a minimum of 80 db sound pressure at 24 inches. 

B. Oil-tight visual alarm with push-to-silence feature. 

C. Automatic audio-alarm reset. 

D. 15 amp motor rated toggle switch, single- pole, double-throw with three positions: 
manual (MAN), automatic (AUTO) and center (OFF). 

E. NEMA 4X-rated fiberglass enclosure with gasketed, hinged cover, and locking latch. 
Seal will be installed by Thurston County at time of Thurston County's acceptance of 
the completed installation, and shall signify final acceptance. 

F. Alarm circuit shall be wired separately from the pump, so that ifthe internal Pump 
overload switch is tripped, the alarm will still function. 
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G. 20-amp power isolation switch to de-energize entire control panel, to pennit servicing 
panel without access to the customers' breaker switches. The pump control panel 
shall be mounted on a metal post buried a minimum of 24 inches in concrete within 
10 feet ofthe step tank lids, within sight ofthe pump and visible from the vehicular 
access point for the house, or as otherwise approved. 

H. Wiring from panel to splice box shall be conduit-encased with a 3/4" BY conduit seal 
at the riser, below the control panel, minimum 18 inches burial, color stranded wire of 
a size and type per code. There shall be a dedicated circuit breaker serving the pump 
control panel. 

I. Hour meter and event counter base area must be included so the meter and counter 
may be moved from one installation to another. 

6.21 Valve and Service Connection Boxes 

A service valve box shall be placed over each ball and check valve in each service line. Check 
valve shall be located, upstream of ball valve in each service valve box. 

All service connect boxes shall be manufactured by Carson Industries, Inc. Model No. 1419, or 
equal, with hinged cover and 1419 B extension box as required, or approved equal. These boxes 
shall have a bolt-down cover. 

6.22 STEP! Grinder Pressure Main System - Acceptance Testing 

1. Mainline and Service Lines 
The pressure mainline and service lines will be subject to a hydrostatic pressure test. The 
pressure test shall be pursuant to Section 7-11.3(11), Hydrostatic Pressure Test, in the WSDOT 
Standard Specifications for Road, Bridge and Municipal Construction. The test shall be 
modified as follows: 

a. The hydrostatic pressure shall equal 100 psi in excess of operating pressure or in no case 
shall the test pressure be less than 150 psi. 

h. Any leaks or imperfections developing under said pressure will be remedied by the 
contractor. 

c. The pressure test will be maintained while the entire installation is inspected. 

d. The contractor will provide all necessary equipment and will perfonn all work connected 
with the tests. 

e. Tests will be made after all connections have been made. 

f. The contractor will perfonn all tests to assure that the equipment to be used for the test is 
adequate and in good operating condition and the air in the line has been released before 
requesting the County to witness the test. 

g. Water for acceptance testing of tanks and service lines shall be supplied by the customer 
or contractor. 
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2. Tank 
A water test of the septic, S.T.E.P., or grinder tank: at the factory and on-site after installation is 
required in accordance with the criteria outlined in Chapter 7E.060. In addition, the contractor 
shall: 

a. Perfonn the test and supply all necessary equipment and materials; 
b. Conduct the test in the presence of a County inspector; 
c. Supply water for acceptance testing of tanks and service lines. 

3. Lift Station 
Verification by County inspector of all operating parameters such as: 

a. Pump operation; 
b. Alanns; 
c. An electrical inspection is required prior to acceptance of any STEP system installation. 

4. Service Line Testing 
Service line piping shall be tested prior to backfilling by: 

a. Pumping against the closed ball valve in the service box with a hand pump or other 
acceptable method. 

b. No leakage will be accepted. 
c. The pump shall be connected to the discharge line at the PVC union in the hose and valve 

assembly. 
d. The union in the service box shall be loosened to allow the trapped air to escape and then 

be re-tightened to begin the test. 

5. Gravity service lines 
Gravity service lines shall be tested for leakage by: 

a. Plugging the air vent in the riser; 
b. Removing the effluent filter from the vault and placing it on the ground beside the riser; 
c. Disconnecting the fitting at the bottom ofthe vault. 
d. A proper fitting shall be attached to the flexible outlet hose to allow testing by pumping 

against the closed ball valve in the service box with a hand pump or other acceptable 
method. 

e. The union in the service box shall be loosened to allow the trapped air to escape and then 
be retightened to begin the test. 

f. No leakage will be accepted. 
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7.00 GRINDER PUMP SYSTEM 

7.01 General 
Grinder pump system may be installed to serve one or multiple residential and commercial 
user(s) only where approved by the County. A grinder pump application with approved site plat 
is required. . 

All grinder systems shall be owned and maintained by the customer. The County shall take over 
ownership and maintenance at the valve connection to the main at the right-of-way. 

A grinder system is a facility consisting of a holding tank, grinder pump, and pressure piping 
system for conveying the wastewater and solids into the sewer system. 

Power will be provided and paid by the customer. 

All sewer pipe, drains, and plumbing between the building and force main before discharging to 
the sewer main will be the responsibility of the customer. 

Grease traps shall be installed as required by the Uniform Plumbing Code at the discretion of 
Thurston County. Minimally, commercial grinder systems that have kitchen or cooking 
facilities, such as churches, community gathering places, restaurants, schools, etc., shall require 
installation of a grease trap. A sampling pbrt shall be placed in a location approved by Thurston 
County. The owner shall be responsible for proper maintenance of any grease trap installed. 

Only sanitary wastewater shall be discharged into the tank; roof drains and other stormwater 
sources shall be strictly excluded. 

7.02 Design Standards 

The developer or builder shall submit a grinder system design by a licensed engineer for the 
County's approval. 

7.03 Grinder System Force Main 

A. Mainline. The minimum pipe size used is 2 inches nominal diameter. This is based on 
maintenance requirements rather than flow. Pipe will be PVC, ASTM D2241, SDR 
21 (200) with rubber gasketedjoints. Gaskets will comply with ASTM D 1869. 
Mains will have a minimum 36 inches of cover to top of pipe. See Chapter 1.06 for 
sanitary sewer/water main crossing requirements. Main lines will be the following 
diameters: 2, 3, 4, 6, 8, 10, 12, .... 

B. Service line. Service connection pipe will be minimum I-inch diameter, Schedule 80 
PVC water pipe, solvent weld joint located at 90 degrees to the mainline when 
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possible. Solvent cements and primer for joining PVC pipe and fittings will comply 
with ASTM D 2564 and will be used as recommended by the pipe and fitting 
manufacturers. Services will have a minimum 24 inches of cover to top of pipe. 
Pressure services crossing over any waterline will follow DOE requirements. 

C. Building Sewer. The gravity building sewer between the building and the tank will be 
designed and installed in accordance with the Unifonn Plumbing Code as adopted by 
the County. The owner will be responsible for maintenance ofthe building sewer. 

D. All pipes will be installed with continuous tracer tape installed 12 to 18 inches under 
the proposed finished grade. The marker tape will be marked "sewer" and be plastic, 
non-biodegradable metal core or backing that can be detected by a standard metal 
detector. Tape will be Terra Tape "D" or approved equal. In addition to tracer tape, 
install 12-gauge-coated copper wire wrapped around the pipe, brought up and tied off 
at the valve boxes. 

A I-pound magnesium anode will be buried with the sewer line every 1,000 linear 
feet for cathodic protection of the wire. Tonirtg wire splices and connections to 
anodes will join wires both mechanically and electrically and will employ epoxy resin 
or heatshrink tape insulation. Furnishing and installing the tracer wire and anodes will 
be incidental to pipe install,ation. 
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8.00 VACUUM SEWER SYSTEM 

8.01 General 

Vacuum sewer systems will be required in areas of the Utility where existing vacuum sewer 
infrastructure exists. 

8.02 Design Standards 

The design of any sewer extension! connection shall confonn to County standards, Department 
of Ecology's "Criteria of Sewage Works Design, and any applicable standards as set forth herein. 
All vacuum sewer system components shall be compatible with the existing vacuum sewer 
system manufactured by AIRV AC® as approved by Thurston County. The Engineer shall have 
all work associated with the vacuum sewer reviewed and accepted by AIRVAC®, Inc. See 
Figures SS-21 through SS-37 for standard details on vacuum sewer. 

8.03 Mainline-Vacuum Sewer, 

Vacuum sewer mains shall be sized for the ultimate development of the tributary area. Nothing 
shall preclude the Thurston County from requiring the installation of a larger sized main if 
Thurston County detennines a larger size is needed to meet the requirements for future service. 
All vacuum sewer mains shall be designed and constructed to compatible with the existing 
vacuum sewer system. 

The design is subject to all other design requirements as noted in this Chapter. 

A. Material. Vacuum sewer main shall be rubber ring joint or solvent weld Schedule 40 
or SDR 21 PVc. When using 4",6", or 10" PVC, SDR 21 shall be used. For rubber 
ring joint pipe, a certificate shall be provided by the manufacturer stating the pipe has 
been tested at 22" mercury vacuum in accordance with ASTM D-3139 and is 
guaranteed for such use. 

B. Fittings: Fittings for sewers and service laterals shall be Schedule 40 with solvent 
weld connections in accordance with ASTM D-1784 and ASTM D-2466. Rubber 
gasket joints on fittings have been used successfully on some projects. The shape of 
gasket on smaller pipe sizes is of critical importance. For all pipe sizes, the engineer 
shall satisfy himselflherselfthat suitable fittings area available to suit the 
requirements of the vacuum system. 

Tee fittings shall not be used for vacuum service. 
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8.04 Gravity Sewer from the Building 

Gravity sewers laid to collect the sewage flow prior to the fiberglass sumps shall be Schedule 40, 
SDR 21 PVc. Four-inch and six inch diameter sewers may be accommodated in the flat areas of 
the collection sumps. 

A four (4) inch diameter air vent shall be placed near the building. The air vent shall be finished 
with a gooseneck fitting finished at least twelve (12) inches above finished grade. A screen shall 
cover the opening of the air vent. 

8.05 Installation 

All vacuum sewers shall be laid to the line and grade with the use of construction laser beam or 
comparable equipment. All pipe which has been designed to slope downward will be built to 
slope continuously downward. There shall be no abrupt sags or bellies in the line. Grade 
tolerance shall be plus or minus 0.05 feet per 100 feet for all pipe sizes. 

All pipes will be installed with continuous tracer tape installed 12 to 18 inches under the 
ptoposedfinished grade. The marker tape will be marked "sewer" and be plastic, non-
biodegradable metal core or backing that can be detected by a standard metal detector. Tape will 
be Terra Tape "D" or approved equal. In addition to tracer tape, install 12-gauge-coated copper 
wire wrapped around the pipe, brought up and tied off at the valve' boxes. 

8.06 Valve and Controller/Sensor General Specification 

The vacuum sewage valve shall be vacuum operated on opening and be spring assisted on 
closing. The valve configuration shall be so arranged that the sewer vacuum ensures positive 
valve seating. It shall be nominal three-inch (3") diameter up to 90% of nominal while providing 
a visual flow through areas of at least 50% of nominal. The plunger and its shaft shall be 
arranged to be completely out of the flow path when the valve is in its open position. The valve 
shall be equipped with a vacuum operator of the rolling diaphragm type and of sufficient 
diameter to overcome all sealing forces and open the valve fully using line vacuum pressure 
from the downstream side of the valve. The valve shaft shall be provided with an elastomer seal 
to minimize sewage leakage into the lower housing of the valve vacuum operator. A drain shall 
be connected to the lower housing of the valve operator which shall remove any shaft seal 
leakage and suck it into the vacuum sewer each time the valve cycles. A surge tank, fitted with 
double check valve units, shall be mounted on the vacuum supply to the valve controller. All 
materials of the valve shall be chemically resistant to sewage. 

The valve shall be equipped with a controller/sensor which shall rely on atmospheric air and 
vacuum pressure from the downstream side of the valve for its operation, thereby requiring no 
other power source. The controller/sensor shall be capable of taking vacuum pressure from the 
downstream side ofthe valve, applying it to the actuator chamber, an fully opening the valve. 
The controller/sensor shall be capable of maintaining the valve fully open for a fixed period of 
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time. This time period shall be adjustable over a range of 3 to 10 seconds. After the time period 
has elapsed, the controller/sensor shall be capable of admitting atmospheric air to the actuator 
chamber and permitting spring assisted closing of the valve. The opening of the valve shall be 
initiated by the controller/sensor switch shall sense the head of sewage in the collection sump. 
Activation of the controller/sensor shall be at the factory head setting of 5-6" water gauge. 

All materials ofthe controller/sensor shall be fabricated from a plastic or elastomer that is 
chemically resistant to sewage and sewage gases. 

The valve and controller/sensor shall be capable of operating when submerged in water and/or 
mud. Under this type of circumstance, the County may require the use of an external flexible 
breather assembly. 

8.07 Valve Pits and Covers 

Valve pits shall be manufactured by the filament winding fiberglass process. Pits shall be 3' -0" 
inside diameter at the bottoms and be conically shaped to allow fitting of a 23-112" diameter 
clear opening cast iron frame and cover. Valve pit depth shall be 3' -6" (may be 2' -6" for 
shallow valve pits). Wall thickness shall be 3116'~_ Pits shall be suitable for H20 traffic loading. 

, Pits shall be supplied with the 3" vacuum outlet hole (factory 'cut). 

'A molded pit bottom shall be provi4ed for fieldassettibly to the pit by the installation contractor. 
Valve pit bottoms shall be 0.320" thick with 0.500" reinforcing ribs. Bottoms shall be molded 
by the liquid molded resin (LMR) process. Valve pit bottoms shall be provided with holes 
factory cut for the 3" suction, 4" cleanoutlsensor pipe, internal sump breather and sump securing 
bolt holes. All factory cut openings shall include a factory supplied elastomer seal which shall 
effectively seal all openings from ingress of ground water. 

All "coupons" cut by Contractor shall be provided to the inspector at the time of valve testing. 

. Pits shall be supplied with cast iron covers and frames designed for H20 traffic loading. Frame 
weight shall be not less than 90 pounds and lid not less than 100 pounds. 

Ifspecified by the engineer,valve pits shall be supplied with a light weight cast iron cover which 
may be fastened to the pit by two bolts (optional). Valve pit cover shall have the words "NON-
TRAFFIC" in 1-112" letters cast in them. 

8.08 Collection Sumps 

Each collection sump may serve a maximum of two residences. Collection sumps shall be 
manufactured from a durable, non-corrosive polymer material and have a wall thickness of 
approximately 3/16". Sumps shall be approximately 30 inches deep and of 55 gallon capacity 
and be designed for H20 traffic loading at 2 feet of depth of cover. 54 inch deep sumps may also 
be used. Elastomer connections shall be provided for the 4" and 6" gravity line(s). Holes for the 
seals shall be field cut at the positions directed by the engineer. Sealing between the valve pit 
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bottom and tank shall be made in the field using a factory supplied elastomer "0" ring. 

8.09 Division Valves 

Valves shall be resilient wedge gate valves suitable for service in sewage under both vacuum 
and/or pressure. 

8.10 Gate Valves Specification 
Valves shall conform to A WW A C509, Standard for Resilient Wedge gate Valves, as 
manufactured by Waterous or approved equal. 

Valves shall be capable of sustaining a vacuum of 24" Hg, and each valve shall be tested and 
certified to two and nine tenths (2.9) pounds pressure absolute (24" Hg) by an independent 
laboratory or by AIRV AC. 

Wedge shall be constructed of ductile iron, fully encapsulated in synthetic rubber except for 
guide and wedge nut areas. 

Wedge,rubber shall be molded in place and bonded to the ductile iron portion. It shalln.ot be 
mechanically attached with screws, rivets, or similar fasteners. 

Wedge shall seat against seating surfaces arranged symmetrically about the centerline of the " 
;, operating stem, so that seating is equally effective regardless of direction of pressure Ullbalance 

across the wedge. 

All seating surfaces in body shall be inclined to the vertical at a minimum angle of32 degrees 
(when stem is in a vertical position) to eliminate abrasive wear of rubber sealing surfaces. 

The stem shall be sealed by at least two (2) O-rings; all stem seals shall be replaceable while the 
valve is wide open and while it is subjected to full rate pressure. 

Fasteners shall be stainless steel Type 18-8, ASTM F-593, Group 1. 

Waterway shall be smooth and shall have no depressions or cavities in its seat area where foreign 
material can lodge and prevent closure or sealing. 

Valve body and bonnet shall be fusion bonded epoxy coated, inside and out. 

The valve manufacturer should provide a fulllO-year warranty. 

8.12 Buried Valves Specification 

Buried valves shall be provided with mechanical joint end connections with transition gaskets. 
Above ground valves two and one half (2-112) inches and larger shall be flanged. 
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Buried valves shall be installed in valve boxes (road boxes) conforming to local standards, and 
the operating nut of all buried valves shall be extended to within six (6) inches plus or minus 
three (3) inches of the finished grade. 

8.13 Testing 

1. Daily Testing - At the completion of each day's work, all sewer mains and lateral 
connections laid that day shall be tested as follows: Plug all open connections with 
rubber stoppers or temporary caps, fitted to the pipe by "no-hub" couplings. Apply a 
vacuum of 22" mercury to the pipes and allow the pressure to stabilize for 15 
minutes. There shall be no loss of vacuum in excess of 1 % per hour for a two hour 
test period. As pipe is laid the new section will be tested in addition to the previous 
laid pipe on that main. 

2. Prior to final acceptance, the complete vacuum sewer system including the vacuum 
collection station shall be subjected to a vacuum of 22" mercury and allowed to 
stabilize for 15 minutes. There shall be no loss greater than 1 % per hour over a four 
hour test period. This test must be completed prior to the installation of any 
AIRVAC® valves and must be witnessed by Thurston County or its agents. 

Documents referred to and incorporated by reference: 

Grand Mound Water System Plan (dated June 1999). 

"Standard Specifications for Road, Bridge, and Municipal Construction ", Washington State 
Department of Transportation, 2004 (or most recent edition), M41-1 O. 

Thurston County Road Standards, most recent edition 

"Criteria for Sewage Works Design," Washington State Department of Ecology, Water Quality 
Division, December 1998. 

Wastewater Engineering Report and Facility Plan, December 1999 

AIRVAC Vacuum System Design Manual (AIRV AC Inc., 2000) 

Uniform Plumbing Code (most current edition) 
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TITLE 

DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

Water Standards 

List of Standard Details 

DRAWING 

Water Sewer Separation ...................................................................................................... WA-01 
Connection to Existing Main ............................................................................................. WA-02 
Fire Hydrants ...................................................................................................................... WA-03 
Standard Valve Box ........................................................................................................... WA-04 
Valve Marker Post & Hydrant Bollard Detail. ................................................................... WA-05 
Combination Air Vacuum/Air Release Valve ................................................................... WA-06 
2" Blowoff Assembly ........................................................................................................ WA-07 
Typical Installations with Minimum Clearances & Backflow Prevention Assemblies ...... WA-08 
1 1/2" -- 2" PVBAlSVBA Backflow Preventer.. ................................................................. WA-09 
Standard Reduced Pressure Backflow Assembly 3" or Larger .......................................... WA-10 
Single Service Double Check Valve Assembly. W/FDC ................................................... WA-11 
Typical 'l4" & 1" Water Service and Meter Setter Placement. ...... 0 .................................... W A-12 
1" Dual Water Service ................................................................................... ; ................... WA,;,13 
Typical 1 12" - 2" Water Service and Meter Setter Placement .......................................... W A-14 
Standard Plumbing Configuration for 3" & 4" Meters ....................................................... WA-15 
Large Meter Vault .............................................................................................................. W A -16 
Standard Thrust Blocking Detail. ....................................................................................... W A -17 
Standard Thrust Block Areas .............................................................................................. WA-18 
Thrust Loads ....................................................................................................................... WA-19 
Water Quality Sampling Station ......................................................................................... WA-20 
Water Testing - Charging & Flushing ................................................................................ WA-21 
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THURSTON COUNTY WATER STANDARD DETAIL 

SYMMETRICAL 
ABOUT CENTER LINE 
OF WATER MAIN 

I 
I 10' MIN. ---I 

18" MIN. 

REQUIRED SEPERA TlON BETWEEN WATER LINES 
AND SANITARY SEWERS, PARALLEL CONSTRUCTION. 

SYMMETRICAL 
ABOUT CENTER LINE 
OF WATER MAIN 

I 
I 

REQUIRED SEPERA TlON BETWEEN WATER LINES 
AND SANITARY SEWERS, UNUSUAL CONDITIONS 
PARALLEL CONSTRUCTION. 

SOURCE; CRITERIA FOR SEWAGE WORKS DESIGN 

APPA. DATE: 

STATE OF WASHINGTON DEPARTMENT OF ECOLOGY 
DECEMBER 1998 EDITION. 

SITUTATIONS NOT ADDRESSED ABOVE SHALL FOLLOW THE CRITERIA AS OUTLINED 
IN THE ABOVE MENTIONED DOCUMENT, MOST CURRENT EDITION. 

WATER SEWER SEPARATION 
REFER: FIG NO: WA-01 



THURSTON COUNTY WATER STANDARD DETAIL 

LIVE TAP 

CUT-IN- TEE 
(SAME SIZE OR LARGER 

THAN EXISTING MAIN SIZE) 
(SIZE LESS THAN EXISTING MAIN SIZE) FLANGED 

COUPLING ADAPTER 
(BOTH ENDS) 

VALVE AND SLEEVE SHALL BE 
SUPPORTED AND BACKFILLED AS 
SHOWN BELOW-RIGHT. 

CONCRETE 
THRUST 

BLOCK (TYP) 

GATE VALVE 
FL x MJ 

TEE FL x FL 

ASTM APPROVED 
TAPPING SLEEVE 
(12" DIAMETER AND 
UNDER SHALL BE 
STAINLESS STEEL). 

1/3 DIAMETER 
OF PIPE 

CONTROLLED DENSITY BACKFILL 
POURED WIDTH OF TRENCH. TWO 

FEET PAST VALVE FLANGE 
UP TO 1/3 DIAMETER OF PIPE SOLID BRICK 

SUPPORT 

I 

I GROUND· 

GATE VALVE 
FL x MJ 

NOTES: 
1. 11 MIL PLASTIC OR CONSTRUCTION 

FABRIC SHALL BE WRAPPED AROUND 
PIPE AND FITTINGS BEFORE THRUST 
BLOCK AND BACKFILL ARE POURED. 

CONCRETE THRUST 
BLOCK 

2. CONTROLLED DENSITY BACKFILL IS A 
PLANT MIX CONSISTING OF : 3100# 
SAND. 450# WATER. AND ONE SACK 
(94#) OF CEMENT. 

3. MJ CUT IN TEES SHALL NOT BE 
PERM I TIED. 

4. SUPPORT VALVE AND SLEEVE 
CONTINUOUSLY THROUGH INSTALLATION. N.T.S. 

CONNECTION TO EXISTING MAIN 
APPA. DATE: FIG NO: WA-02 



THURSTON COUNTY WATER STANDARD DETAIL 

MIN. 

TOP VIEW OPERATING NUT 

III 
0:: 
:::l 

PAINT HYDRANT 
SUN YELLOW HIGH 
GRADE ENAMEL 

WEATHER SHIELD 

1--2.'-61U 

# 13312 

21/2" HOSE CONNECTION 
WITH NST THREADS 

1ifITI'IJ---41/2" STEAMER CONNECTION 
WITH NTS THREADS AND 
5" STORZ ADAPTER 
STYLE 5-37 W/SC CAP 

HYDRANT SETTING 
CONCRETE CURB & GUTTER 
FOR INTEGRAL CURB & WALK 
HYDRANT SHALL BE LOCATED 

6" FROM BACK OF WALK. 

1----- a' MINIMUM -----I JVAL..,........'I' 

EACH PIPE JOINT 6" 
106 EBAA IRON, 
INC. MEGALUG 

" CLASS 50 DUCTILE IRON 
PIPE CUT TO LENGTH 

6" GATE VALVE, FL X MJ 
SEE NOTE ABOVE 

VARIES .-----------0-1 

4"xa"X16" CONCRETE BLOCK 

BACKFILL TO TOP OF DRAIN RING HOUSING 
BOLTS WITH 2" WASHED ROCK AS SHOWN 

X 6' CONSTRUCTION FABRIC, COVERING A SIX 
CUBIC FOOT ENVELOPE OF 2" WASHED ROCK. 

PLASTIC BARRIER BETWEEN 
THRUST BLOCK AND TEE 

CONCRETE THRUST BLOCK 
CAST -IN---PLACE AGAINST 
FITTING ONLY.· 

1. HYDRANTS SHALL BE LOCATED WITH 3. GATE VALVES SHALL BE RESILENT WEDGE 
A MINIMUM THREE FOOT RADIUS 
UNOBSTRUCTED WORKING AREA PROVIDED 
AROUND ALL HYDRANTS. FOUR GUARDPOSTS 
TO BE INSTALLED IN UNPROTECTED AREAS 

2. HYDRANT SHALL BE MUELLER CENTURION 
OR CLOW F - 2500. 

NRS WITH O-RING SEALS. VALVE ENDS SHALL 
BE MECHANICAL JOINT BY ANSI FLANGES. 
VALVES SHALL CONFORM TO AWWA 509-ao 
VALVES SHALL BE MUELLER, M & H OR 
AMERICAN FLOW CONTROL SERIES 500. 

APPA. DATE: 

N.T.S. 

4. THURSTON COUNTY MAY REQUIRE HYDRANTS TO 
BE PROTECTED BY BOLLARDS. (REF. WA-05) 

FIRE HYDRANT 
FIG NO: WA-03 



, x 3' x 4" 
COMMERCIAL 
CONCRETE PAD 

""---t ---,---

5" 

I 
12" I • .. RECESSED HANDLE TYPE 

~ICOVER 

~~~~~~~~~10" 

~NLAND FOUNDRY #248 
6 3/4" _-1 ~R OLYMPIC FOUNDRY 

--l-----..,I1---'-~[)", VS-950 VALVE BOX 1 "SEWER" CAST ·IN LID I 5" , 
LOOP AT TOP MUST 

OUTSIDE PAVED AREA 
BE ABLE TO 
A MIN. 1 FT. 
FINISHED GRADE. 

GREEN COATED TRACER WI 

0.67' COMMERCIAL CONCRETE 
0.67' 01"11..1..1"1,;:) 

INSIDE PAVED ROADWAY 

NOTE: 

ALL VALVES MUST HAVE 12 GAUGE COATED 
COPPER TRACER WIRE TIED OFF AT VALVE BODY, 
EXTENDED OUTSIDE PVC RISER PIPE THEN 
EXTENDED ONE FOOT TOP OF VALVE BOX. 

VALVE STEM EXTENSION LEGEND 
<D VALVE OPERATING NUT OR 1 7/8" 

X 1 7/8" X 2" HIGH GRADE STEEL 
WELDED TO GUIDE PLATE. 

® 3/16" THICK X 5 1/5" DIA STEEL 
GUIDE PLATE WELDED TO RISER 
SHAFT. 

® 2"X2"X 3/16" SQUARE STRUCTURAL 
STEEL TUBING TO FIT OPERATING 
NUT. LENGTH AS REQUIRED. 

NOTE: 
ALL WELDS TO SHAFT SHALL BE FILLET 
WELD ALL AROUND, AS SPECIFIED 
ABOVE 

~ 
SECTION I'") 

2" SLOT OR HOLE FOR 
TRACER WIRE CUT OR 
DRILLED IN RISER PIPE. 

6" SDR 35 PVC SEWER 
PIPE CONFORMING TO ASTM 
3034. RISER PIPE TO BE 
PLUMB AND CENTERED 
OVER VALVE STEM. 

VALVE STEM RISER 
(LENGTH VARIES) 

STANDARD VALVE BOX 
APPR. DATE: FIG NO: WA-04 

SO'I.I.TCe; Ci.ty 0/ Lacey 



THURSTON COUNTY WATER STANDARD DETAIL 

4" SCHEDULE 40 STEEL OR 
REINFORCED CONCRETE MARKER 
POST STAMPED WITH "w" AND 
DISTANCE TO VALVE 

POST TO RECEIVE ONE PRIME 
COAT AND TWO COATS OUTDOOR 
OIL BASE ENAMEL (WHITE) ..-.-........c;~~~ 

'\1,,' 

3' 

2' 
",t;~:" -( 

CEMENT CONCRETE----+-o", ',v' ',' ',.1> " ~ 

~1'~ 
SIDE 

VALVE MARKER POST 

w 

,t;. . 
'. '. " 

.. \if .... '. 

FRONT 

---I I--- 4" DIA. (6" DIA. FOR HYDRANTS LOCATED IN I I COMMERCIAL LOADING ZONES) 

4" DIAMETER SCHEDULE -~ I 
20 STEEL POST FILLED 
WITH CONCRETE 

2' WIDE STRIPS OF 
REFLECTIVE TAPE, 
SPACED 2' APART 

3' 

2' 

NOTE: 
1. LOCATE POSTS 3' FROM HYDRANT 

DO NOT BLOCK HYDRANT PORTS 

CEMENT CONCRETE 
""<:J,"~ 
',I>.-

'-'---,---,"--,--,-....;I 

~1'~ 

2. PIPE TO RECEIVE ONE PRIME COAT 
AND TWO COATS OUTDOOR OIL BASE 
ENAMEL (SAME COLOR AS HYDRANT
SEE DETAIL 6-8) 

HYDRANT BOLLARD 
N.T.S. 

VALVE MARKER POST & HYDRANT BOLLARD DETAIL 
APPR. DATE: FIG NO: WA-05 
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CURB" 

APPR. DATE: 

THURSTON COUNTY WATER STANDARD DETAIL 

PROTECTIVE ENCLOSURE 
HOTBOX OR APPROVED 
HINGED VANDAL 
RESISTANT 

ABOVE GROUND 

IN BUILDING 

IN BASEMENT 

FLOW 

.. " ... 
""I> 

~~ 
1>" 

FLOW 

STATE APPROVED 
BACK FLOW PREVENTER 

MINIMUM CLEARANCE 12" 
MAXIMUM CLEARANCE 30" 

I ADEQUA TE CLEARANCE ABOVE 
,...- UNIT FOR OPERATION OF VALVES, 

OR UNIT REPAIR 

POSITIVE DRAIN TO 
DAYLIGHT REQUIRED 

I ADEQUA TE CLEARANCE ABOVE 
,...- UNIT FOR OPERATION OF VALVES, 

OR UNIT REPAIR 

• _ MINIMUM CLEARANCE 12" 
t MAXIMUM CLEARANCE 30" 

POSITIVE DRAIN TO 
DA YLIGHT REQUIRED 

.--------:::::o--ADEQUA TE CLEARANCE 

PLAN VIEW 
H H FOR OPERATION OF VALVES 

WATER METER 

FLOW 

ENCLOSURE ~ 

t 
12" MINIMUM 

J 

I 
24" MINIMUM 

~ 

TYPICAL INSTALLATION WITH MINIMUM CLEARANCE 
& BACKFLOW PREVENTION DEVICE ASSEMBLY 

FIG NO: WA-08 



THURSTON COUNTY WATER STANDARD DETAIL 

HINGED, VANDAL-RESISTANT, 
FREEZE PROTECTION ENCLOSURE 
HOT BOX OR APPROVED EQUAL 

MIN. 6" 

PROPERTY L1NE----J 

EXIST. GRADE 

WA TER SERVICE PER STD. 
DWG. 4-1, 4-2, OR 4-3 

NOTES: 

1. BACKFLOW ASSEMBLY SHALL BE WASHINGTON STATE 
DEPT. OF HEALTH APPROVED MODEL. 

2. THE BACKFLOW ASSEMBLY SHALL BE TESTED AFTER INSTALLATION 
AND PRIOR TO ACCEPTANCE BY A CERTIFIED BACKFLOW ASSEMBLY 
TESTER. ANNUAL TESTING IS REQUIRED THEREAFTER. TEST 
RESULTS SHALL BE SENT TO THURSTON COUNTY DEPT. 
OF WATER AND WASTE MANAGEMENT. 

3. ALL MATERIALS TO BE BRASS OR COPPER AS 
APPROVED BY THURSTON COUNTY. 

4. THE BACKFLOW ASSEMBLY SHALL BE PROTECTED 
FROM FREEZING AND FLOODING. 

5. FINISHED SLAB SHALL BE SLOPED TO DRAIN. 

6. ALL VAULTS SHALL BE PRE-APPROVED PRIOR 
TO INSTALLATION. 

N.T.S. 

BACK FLOW PREVENTER 

FLOW . 

DOUBLE PURPOSE 
UNION (TYP)· 

... 

1/2"-2" PVBA/SVBA BACKFLOW PREVENTER 
APPR. DATE: FIG NO: WA-09 



THURSTON COUNTY WATER STANDARD DETAIL 

A THURSTON COUNTY 
APPROVED VALVE IS 
REQUIRED BETWEEN THE 
SUPPLY MAIN AND THE 
ENCLOSURE. 

TOP VIEW 
;' 

HINGED, VANDAL-RESISTANT, 
FREEZE PROTECTION ENCLOSURE 

. HOT BOX OR APPROVED EQUAL 

RESILIENT SEA TED --t--->It----. 

SHUTOFF VALVES 
(TYP) 

NOTES: 

SIDE VIEW 
VALVE STAND 
(TYP) 

ABOVE GROUND INSTALLATION 

3" MIN 
(TYP) 

1. BACKFLOW ASSEMBLY SHALL BE A WASHINGTON STATE 
DEPT. OF HEALTH APPROVED MODEL. 

6. THE BACKFLOW ASSEMBLY SHALL BE PROTECTED 
FROM FREEZING AND FLOODING. 

2. APPROVED BACKFLOW ASSEMBLY TO LAY HORIZONTAL ONLY. 7. SEAL PIPE ENTRANCE AND EXIT. THROUGH 
3. THE BACKFLOW ASSEMBLY SHALL BE TESTED AFTER INSTALLATION ENCLOSURE, SO AS TO BE WATER TIGHT. 

AND PRIOR TO ACCEPTANCE BY A CERTIFIED BACKFLOW ASSEMBLY 8. ALL ENCLOSURES SHALL BE PRE-APPROVED BY 
TESTER. ANNUAL TESTING IS REQUIRED THEREAFTER. TEST THE COUNTY. PRIOR TO INSTALLATION. 
RESULTS SHALL BE SENT TO THURSTON COUNTY DEPT. OF 9. ENCLOSURES SHALL BE INSTALLED AT PROPERTY 
WA TER AND WASTE MANAGEMENT. LINE ON OWNERS SIDE. 

4. ALL PIPE, VALVE, AND FITTING JOINTS FROM THE 10. ENCLOSURES SHALL HAVE A MINIMUM OF 3' 
SUPPLY MAIN, SHALL BE FLANGED AND RESTRAINED. CLEARANCE FROM ALL STRUCTURES. 

5. THE WATER LINE SHALL BE DISINFECTED, FLUSHED, 11. VALVE STANDS SHALL BE INSTALLED ACCORDING 
AND PRESSURE TESTED PRIOR TO INSTALLING THE TO MANUFACTURERS RECOMMENDATIONS. 
BACKFLOW ASSEMBLY. 

STANDARD 
APPR. DATE: 

12. TEST COCKS SHALL BE LOCATED SO AS TO 
N.T.S. FACILITATE ACCESS. 

REDUCED PRESSURE BACKFLOW ASSEMBLY 
3" OR LARGER 

FIG NO: WA-10 



THURSTON COUNTY WATER STANDARD DETAIL 

LADDER TO BE BOLTED 
TO WALL AND FLOOR. 

SPRINKLER UNDERGROUND 

MATERIAL· LIST: 

1. OS&Y GATE VALVE W/HANDWHEEL FL X FL 
. 2. DSHS APPROVED CHECK VALVE FL X FL 

3. POST INDICATOR VALVE 
4. TEST COCK - 4 REQUIRED 
5. CLASS 52 01 WALL PIPE FL X FL 
6. CLASS 52 01 90· BEND FL X FL 
7. CLASS 52 01 TEE FL X FL 
8. SWING CHECK VALVE W/BALL DRIP ASSEMBLY 
9. FIRE DEPARTMENT CONNECTION 

10. VALVE STANDS 
11. LADDER 

GENERAL NOTES: 

1. THOROUGHLY FLUSH LINES PRIOR TO INSTALLING 
BACK FLOW ASSEMBLY. 

2. PIPE FROM VAULT TO BUILDING 
SHALL BE CLASS 52 01. 

3. TAMPER SWITCHES SHALL BE INSTALLED 
ON 1 AND 3 CONNECTED TO 
BUILDING FIRE ALARM SYSTEM. 

4. WHERE PIPING PASSES THROUGH CONCRETE 
WALL PROVIDE 2" CLEARANCE W/ WATERPROOF 
MASTIC OR FLEXIBLE SEALANT 

5. DIAMETER OF PIPE AND FITTINGS TO BE DETERMINED 
BY CERTIFIED SPRINKLER DESIGNER. . 

PLAN 

TO BUILDING 

NOTE: 

CLEARANCE DIMENSIONS 
ARE MINIMUMS. 

PROFILE 

POSITIVE DRAIN TO DAYLIGHT REQUIRED 

FIRE DEPARTMENT CONNECTION 

6. ALL PIPING SHALL BE A MINIMUM OF 4" DIA. 
AS PER NFPA13. 

7. ALL VAULTS SHALL BE EQUIPPED WITH A DRAIN 
TO DAYLIGHT OR BE INSTALLED ABOVE GROUND. 

8. ALL FIRE SPRINKLER LINES UP TO THE FIRST VALVE 
ON THE DCVA SHALL BE DISINFECTED, PRESSURE 
TESTED, FLUSHED AND TESTED FOR PURITY PER 

SINGLE SERVICE DOUBLE CHECK VALVE ASSEMBLY W/FDC· 
APPA. DATE: FIG NO: WA-11 
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APPR. DATE: 

THURSTON COUNTY WATER STANDARD DETAIL 

F ABRICA TED BRANCH: 
1" X 3/4" X 3/4" BRASS TEE 
2-3/4" X 10" MIN. BRASS 
NIPPLES 2-90· BENDS INTO 
SETTERS 

{

HDPE MID-STATES BCF1324-12 METER 
BOX OR APPROVED EQUAL, WITH A 
MID-STATES CBC1324-R DUCTILE IRON 
COVER, OR APPROVED EQUAL 

DIRECT TAPPED SERVICE 

1" MIN. HDPE PIPE, JL 
200 PSI, GRADE PE3408 

GRIP JOINT, PACK JOINT. 
OR MUELLER 110 COMPRESSION 

1" MIN. HDPE PIPE. 200 
PSI, GRADE PE3408 

12" 

9"-12" 

1" CORPORATION STOP 
BALL VALVE I 

45" MIN 

A.Y. MCDONALD 20-21OWDDD33 
COPPER METER SETTER WITH 
GLOBE OR BALL VALVE AND 
DOUBLE PURPOSE COUPUNGS 

NOTES: 

* IF THE COUNTY UTILIZES A 
TOUCH READ METER SYSTEM, 
SPECIAL LIDS MAY BE REQUIRED 
ON NEW METER BOX INSTALLATIONS. 

1. CORPORATION STOPS SHALL BE ALL U.S. BRASS, 
& SHALL BE FORD. MUELLER, OR A. Y. MCDONALD 
W/ THREADS CONFORMING TO AWWA C-800. 

"- J ~ SERVICE SADDLE ROMAC 202S 2. ALL SERVICE SADDLES SHALL HAVE RUBBER 
GASKET, I.P. THREADS, & STAINLESS STEEL 
DOUBLE STRAPS. 

OR SMITH BLAIR 317 

N.T.S. 
3. ANGLE CHECK VALVE REQUIRED ON ALL WATER 

METER OUTLETS 

1" DUAL WATER SERVICE 

FIG NO: WA-13 
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THURSTON COUNTY WATER STANDARD DETAIL 

111----- READER WIRE CONDUIT 
· . 
,t., ~<<! 

· ~:.' GATE VALVE, RESILENT WEDGE 
.' ;. ,': (FL X FL) WITH HAND WHEEL 

COMPANION FLANGE 

" 

,' .. ", 

READER WIRES .', ~ 

COMPOUND METER 

COMPANION FLANGE ~.:. '; 
",4" • 

. '~ ~ ~".~ 

CHECK VALVE, VAL-MATIC 
GLOBE STYLE #1803 OR #1804 ; .... 

• • j(!' 

5' 

.. ','" . 
1' .••. :",: 

'4 ~. :#: . '.A BRASS NIPPLE CUT TO 
LENGTH REQUIRED FOR 
METER INSTALLATION 

~.<.J> :1J 

, 
: ~ :'«; 

...... . . 
BRASS/BRONZE TEE 
FITTING WITH THREADED 
NIPPLES, SIZED AS 
REQUIRED FOR METER 
SIZE (3" X 1 1/2" OR 4" 
X 2") 

FORD FOC-8566 OR DRESSER 
MIPxCOMPRESSION FITIING 

.. . 
.~"'" .'~ .. 

',' :,:" 
« • "', 'f ... 

FORD FOB11-666W 
BALL VALVE (LOCKING) FORD HS11-666 

CHECK VALVE 

~. . ~ 
-8- 4 j,' 

.: ~\ .... 

· .' 
" ~ •• ", ~& 

f' ,'"* 

~. <II" .~.L-. --.-. _.' -:-~,"'" _ ..• .....--:"' .. _ . .,.... '_" -;-. ....,..;-........,,..--.7"". """ •. _. ,..-.-_-..,--.--,...."...,...,. ./"--..---,-.,... .. ,""" .~"''''''.' "-'-" .. -:-. ..,.,. .. _ •. _ .. _. ,-:-, _/ .;.....,.,-..,.. .. _ ... ..,,....,, . ,.,.. ........ : .. ""'~ _"~ _ .• -:-.. ""'~ ,--I, : ~.,;. 
"', • ~ .... A. • •• ...J ... ;~ ~ . .~ ~ ."~.. 4" ~ " . '~~', ';~.' • '.'",.~.~. '~'. 

;" ",,« iI.,'i.,41 '-$' .•• *.~ ,', . ..,.', '. :A.. ,,' ", '..;: 
~k _______________ __ 
/I g' 

PLAN VIEW 
GENERAL NOTES: 

1. 3" METERS SHALL HAVE 3" PLUMBING 
AND 1 1/2" BYPASS PLUMBING .. 

2. 4" METERS SHALL HAVE 4" PLUMBING 
AND 2" BYPASS PLUMBING. 

3. A MINIMUM OF 10 PIPE DIAMETERS 
OF STRAIGHT UNOBSTRUCTED PIPE 
SHALL BE REQUIRED UPSTREAM OF 
THE INSTALLED METER. 

4. THE METER BOX PIT SHALL BE BEDDED 
WITH 6" DEPTH OF CRUSHED ROCK. 

5. USE CONCRETE UTILITY VAULT SIZED 
ACCORDINGLY WITH TRAFFIC RATED HINGED 
ACCESS HATCH(S) AND READER LID. 
VAULT SHALL HAVE CONCRETE BOTIOM 

WITH DRAIN HOLE. 
INSIDE DEPTH SHALL NOT EXCEED 4'. 

6. BYPASS AND GLOBE STYLE CHECK VALVE 
NOT REQUIRED FOR IRRIGA TlON ONLY 

INSTALLATION. 

7. ALL PLUMBING SHALL BE SUPPORTED 
BY ADJUSTABLE JACK STANDS. THESE 
STANDS SHALL BE PLACED IN FOUR 
LOCATIONS TO PROVIDE THE INSTALLATION 
WITH A FIRM SUPPORT. 

8. REMOTE READER ABOVE GROUND BOX 
SHALL BE INSTALLED. ALLIED MOLDED 

PRODUCTS # 1056 W/ READER WINDOW. 

9. REMOTE METER READER BOX SHALL BE 
MOUNTED A MIN. 3' ABOVE GROUND 

ON A 1-1/2" GALVANIZED UNISTRUT 

POST SET IN CONCRETE. 

10. INSTALL 3/4" PVC ELECTRICAL 
CONDUIT FROM METER VAULT 
TO REMOTE READER BOX. 

STANDARD PLUMBING CONFIGURATION FOR 3" & 4" METERS 
APPR. DATE: FIG NO: WA-1S 



THURSTON COUNTY WATER STANDARD DETAIL 

TRAFFIC COVER 
BROOKS #37-T 
(OR APPROVED EQUAL) 

CABLE DRIVE 
REMOTE READER 

1 8" THICK FABRICATED 
STAINLESS STEEL MOUNTING 
PLATE 12" X 12" 
REMOTE CABLE-MINIMUM 
CURVE RADIUS 4" 

WATER METER 
(CONSULT THURSTON COUNTY DEPT. 
OF WATER & WASTE MANAGEMENT 
FOR SPECIFIC REQUIREMENTS) 

VALVE STANDS 
(INSTALLED ACCORDING TO . 
MANUFACTURERS RECOMMENDATIONS) 

6" MINIMUM COMPACTED GRAVEL 
BASE 

NOTES: 
1-VAULT SHALL BE DESIGNED BY A 

STRUCTURAL ENGINEER LICENSED 
IN THE STATE OF WASHINGTON 

2-MOUNTING PLATE TO BE INSTALLED 
BY CONTRACTOR SO THAT ALL 
READING REGISTERS ARE VISIBLE 
THROUGH TRAFFIC COVER, AND 
CABLE(S) DO NOT INTERFERE WITH 
ACCESS TO METER. 

CONCRETE METER 
VAULT 

( CONTRACTOR) 
INSTALLED 

AS REQUIRED 

BILCO TYPE KD 
ENTRANCE HATCH 

~ 
SIZE TO BE 

SPECIFIED BY COUNTY 

PLAN VIEW 
N.T.S. 

, (1-,1/4" SIZE II 3-3/8:', ,_ (SPECIFIED ~OUNTY) _, 

N.T.S. 

ELEVATION VIEW 
N.T.S. 

LARGE METER VAULT 
APPR. DATE: FIG NO: WA-16 



THURSTON COUNTY WATER STANDARD DETAIL 

SIDE VIEW 

TEE 

TEE WITH 
PLUG 

450 - 900 

VERTICAL BEND 

APPR. DATE: 

SIDE VIEW 

CROSS 

CROSS WITH 
PLUG 

NOTES: 

GATE VALVE 

CROSS WITH 
PLUGS 

1. CONCRETE THRUST BLOCKING TO BE 
POURED AGAINST UNDISTURBED EARTH. 

2. 11 MIL PLASTIC BARRIER SHALL BE PLACED 
BETWEEN ALL CONC THRUST BLOCKS & FITTINGS. 

3. ANCHOR REBAR SHALL BE #5 ON 12" 
DIA AND LESS IMBEDDED 30", #5 ON 
16"-24" DIAMETER IMBEDDED 36". , 

4. PLUGS TO BE MINIMUM OF 5' FROM 
TEE, WYE, CROSS ON VALVE. 

STANDARD BLOCKING DETAIL 

WYE 

HORIZ. BEND 

PLUG OR CAP 

FIG NO: WA-17 



THURSTON COUNTY WATER STANDARD DETAIL 

NOTES: 
1. BLOCKING SHALL BE CEMENT CONCRETE CLASS "B" POURED IN PLACE 

AGAINST UNDISTURBED EARTH. FITTING SHALL BE ISOLATED FROM CONCRETE 
THRUST BLOCK WITH 11 MIL PLASTIC OR SIMILAR MATERIAL. 

2. KEEP CONCRETE CLEAR OF JOINTS AND ACCESSORIES. 

3. THE REQUIRED THRUST BEARING AREAS FOR ~ECIAL CONNECTIONS . 
ARE SHOWN ENCIRCLED ON THE PLANS; e.g. 15 INDICATES 15 SQUARE 
FEET BEARING AREA REQUIRED. 

4. IF NOT SHOWN ON PLANS REQUIRED BEARING AREAS AT FITTINGS SHALL BE 
PRESSURE(S) AND ALLOWABLE SOIL BEARING STRESS(ES) STATED IN THE 
SPECIAL SPECIFICATIONS. 

5. BEARING AREAS AND SPECIAL BLOCKING DETAILS SHOWN ON PLANS TAKE 
PRECEDENCE OVER BEARING AREAS AND BLOCKING DETAILS SHOWN ON THIS 
STANDARD DETAIL. 

BEARING AREA OF THRUST BLOCKS IN SQ. FT. 

FITTING TEE,WYE 90· BEND TEE 
PLUGGED SIZE PLUG OR PLUGGED ON RUN 45· BEND 22-1/2· 11-1/4· 

CAP CROSS 
Al A2 BEND BEND 

4" 1.0 1.4 1.9 1.4 1.0 

6" 2.1 3.0 4.3 3.0 1.6 1.0 

8" 3.8 5.3 7.6 5.4 2.9 1.5 1.0 

10" 5.9 8.4 11.8 8.4 4.6 2.4 1.2 

12" 8.5 12.0 17.0 12.0 6.6 3.4 1.7 

14" 11.5 16.3 23.0 16.3 8.9 4.6 2.3 

16" 15.0 21.3 30.0 21.3 11.6 6.0 3.0 

12" 19.0 27.0 38.0 27.0 14.6 7.6 3.8 

14" 23.5 33.0 47.0 33.0 18.1 9.4 4.7 

16" 34.0 48.0 68.0 48.0 26.2 13.6 6.8 

NOTE: 

ABOVE BEARING BASED ON TEST PRESSURE OF 150 psi AND AN ALLOWABLE 
SOIL BEARING STRESS OF 2,00 POUNDS PER SQUARE FOOT. TO COMPUTE 
BEARING AREAS FOR DIFFERENT TEST PRESSURE AND SOIL BEARING STRESSES. 
USE STANDARD PLAN WA-16 

THRUST BLOCK AREAS 
APPR. DATE: .1 1 FIG NO: WA-18 



THURSTON COUNTY WATER STANDARD DETAIL 

THRUST LOADS 

THRUST AT FITTINGS IN POUNDS AT 200 POUNDS PER SQUARE INCH OF WATER PRESSURE 

PIPE 90° BEND 45° BEND 22-1/2° BEND 11-1/4° BEND DEAD END 
DIAMETER OR TEE 

APPR. DATE: I 

4" 3,600 2,000 1,000 500 2,600 

6" 8,000 4,400 2,300 1,200 5,700 

8" 14,300 7,700 4,000 2,000 10,100 

10" 22,300 12,100 6,200 3,100 15,800 

12" 32,000 17,400 8,900 4,500 22,700 

14" 43,600 23,600 12,100 6,100 30,800 

16" 57,000 30,800 15,700 7,900 40,300 

NOTES: 
1. BLOCKING SHALL BE CEMENT CONCRETE CLASS "B" POURED IN PLACE 
AGAINST UNDISTURBED EARTH. FITTING SHALL BE ISOLATED FROM CONCRETE 
THRUST BLOCK WITH 11 MIL PLASTIC OR SIMILAR MATERIAL. 

2. TO DETERMINE THE BEARING AREA OF THE THRUST BLOCK IN SQUARE FEET 
(S.F.): . 
EXAMPLE : 12" - 90· BEND IN SAND AND GRAVEL 32,000 LBS 3000 LB/S.F. = 
10.7 S.F. OF AREA 

3. AREAS MUST BE ADJUSTED FOR OTHER PIPE SIZE, PRESSURES AND SOIL 
CONDITIONS.C " 

4. BLOCKING SHALL BE ADEQUATE TO WITHSTAND FULL TEST PRESSURE AS WELL 
AS TO CONTINUOUSLY WITHSTAND OPERATING PRESSURE UNDER ALL CONDITIONS OF 
SERVICE. 

SAFE SOIL BEARING LOADS 

FOR HORIZONTAL THRUSTS WHEN THE DEPTH 
OF COVER OVER THE PIPE EXCEEDS 2 FEET 

SOIL 
POUNDS PER 

SQUARE FOOT 

MUCK, PEAT 0 
SOFT· CLAY 1,000 

SAND 2,000 

SAND & GRAVEL 3,000 
SAND & GRAVEL 
CEMENTED WITH 

4,000 

CLAY 

HARD SHALE 10,000 

THRUST LOADS 
I FIG NO: WA-19 
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HYDRANT, BO OR TAP ,QN 
EXISTING WATERMAIN &. 

21/2"CONTROL 
VALVE 

REDUCED PRESSURE 
BACKFLOW ASSEMBLY 

HOSE BIBB FAUCET 
FOR SOURCE 
SAMPUNG 

f Y 1 
I I \\-o---SUPPLY HOSE,&, 

q:~~:::RY 
DISCHARGE 

~---IUSE 
III f TYPE A 
~ '-----lOR 

== f TEMPORARY CAP OR PLUG TYPE B 

I I --@--I----~@ 1-------1 
I I 
I I 
LJ 

DETAIL 1 
TEMPORARY FLUSHING/TESTING CONNECTION 

NOTES 

1. ALL FITTINGS SHALL BE DUCTILE IRON 

TYPE A 

NEW HYDRANT OR BO 

HOSE BIB FAUCET SAMPLE 

ECHLORINA TION - IF 
DISCHARGE IS. OTHER THAN 
TO SEWER ~ 

ISCHARGE/FLUSHING 

TEMP SAMPLE TAP AND 
FLUSHING ASSEMBLY 
(RESTRAINT OR 
BLOCKING REQ'D) 

1/2"HOSE BIB FOR 
BACTERIOLOGICAL 
SAMPLE 

I TYPE B 

I ~'-6: I MIN 

2. ALL EXCAVATION SHALL PROVIDE A MINIMUM OF 1'-0" CLEAR AROUND PIPE AND FITTINGS. 
3. THESE PLANS ARE FOR DIP AND CIP WATERMAINS 12"OR SMALLER DIA OTHER SIZES AND TYPES SEE PROJECT DRAWINGS 
4. REDUCED PRESSURE BACKFLOW ASSEMBLY (RPBA) SHALL BE INSTALLED AS A UNIT (TWO SHUT-OFF VALVES, REUEF PORT, TWO 

CHECK VALVES AND FOUR TEST COCKS). WHEN RPBA IS CONNECTED TO HYDRANT AND THE HOSE BIB FAUCET SAMPLE THEY SHALL 
BE CAPPED WHEN NOT IN USE. ASSEMBLY SHALL BE TESTED WHEN INSTALLED BY A WASHINGTON STATE CERTIFIED BACKFLOW 
ASSEMBLY TESTER (BAT) AND A CURRENT TEST REPORT SHALL BE ON SITE. FOR INSTALLATION PROCEDURES CALL THE THURSTON 
COUNTY DEPARTMENT OF WATER & WASTE MANAGEMENT, UTIUTY SECTION. 

LEGEND 

.&. CLEAN & DISINFECTED POTABLE WATER HOSE ONLY. SIZE FLUSHING RISER PER STD SPEC SEC 7-091.3(23) 

& HYDRANT PERMIT REQUIRED 

& CHECK WITH SEWER UTIUTY BEFORE DISCHARGE TO SEWERS 

Q) INSTALLED BY CONTRACTOR 

@ CONNECTION PIPE: CONTRACTOR FURNISHED AND INSTALLED 

WATER TESTING CHARGING & FLUSHING 
APPR. DATE: FIG NO: WA-21 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

APPENDIXB 

Standard Details - Sanitary Sewer 



TITLE 

DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

Sanitary Sewer Standards 

List of Standard Details 

DRAWING 

Type I Manhole ................................................................................................................... SS-OI 
Shallow Manhole .................................................................................................................. SS-02 
Manhole Collar .................................................................................................................... SS-03 
Drop Connection ............................................ : ...................................................................... SS-04 
Cleanout ............................................................................................................................... SS-05 
Sanitary Sewer Lateral Service Connection ........................................................................ SS-06 
Air Release Assembly .......................................................................................................... SS-07 
Standard Blocking Detail ..................................................................................................... SS-08 
Thrust Loads ........................................................................................................................ SS~09 
Pigg Port Cross Section ....................................................................................................... SS~ 1 0 
Pigg Port Plan View .............................................................. , .............................................. SS-11 
Terminus Pigg Launch Port ................................................................................................. SS-12 
1000 and 1500 Gallon S.T.E.P. Tank .................................................................................. SS-13 
S.T.E.P. System Air Release Assembly ... , ..................................................................... : ..... SS-14 
Typical S.T.E.P. Air Release Manifold Connection Plan View .......................................... SS-15 
Typical S.T.E.P. Air Release Manifold Connection Section View ..................................... SS-16 
Cycle Counter, Mounted on Meter Box Wall ...................................................................... SS-17 
Typical STEP MainiForce Main Gate Valve 2" or Greater ................................................. SS-18 
Commercial/Multi-Pamily S.T.E.P. System Electrical Cabinet Layout .............................. SS-19 
Typical Riser Conduit Plan for Commercial/Multi-Pamily STEP Systems ........................ SS-20 
Vacuum Sewer Valve Pit in Narrow RlW ............................................................................ SS-21 
Vacuum Sewer Valve Pit with 1 and 2 Connections ............................................................ SS-22 
Vacuum Sewer Valve Pit Prior to Home Hookup ................................................................ SS-23 
Vacuum Sewer Valve Pit After Home Hookup .................................................................... SS-24 
Vacuum Sewer Connection Locations to Avoid ................................................................... SS-25 
Vacuum Sewer Details ...................................................................................................... , ... SS-26 
Vacuum Sewer Details .......................................................................................................... SS-27 
Vacuum Sewer Valve Pit Details .......................................................................................... SS-28 
Vacuum Sewer Valve Pit Details .......................................................................................... SS-29 
Vacuum Sewer Valve Pit Details .......................................................................................... SS-30 
Vacuum Sewer Connections ................................................................................................. SS-31 
Vacuum Sewer Connections· ................................................................................................. SS-32 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 
Vacuum Sewer Connections ................................................................................................. SS-33 
Vacuum Sewer Connections ................................................................................................. SS-34 
Vacuum Sewer Buffer Tank ................................................................................................. SS-35 
Vacuum Sewer Buffer Tank - Pipe Anchor Details .............................................................. SS-36 
Vacuum Sewer Main Profile Details .................................................................................... SS-37 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

x « 
::::E 

re 

" . 
>, ' 

{C~T~:::F1l\----RING AND COVER 

24" 

GRADE RINGS 

1--- PRECAST 
ECCENTRIC 

CONE 

•• :.r.-d----------h.. 
.~ .. ~ .' 

'. , , 

.: .-

4' MIN .,., • 

'GENERAL NOTES: 
THIS DETAIL OUTLINES THURSTON COUNTY 
MODIFICATIONS TO THE WSDOT TYPE 1 
48 INCH, 50 INCH, AND 60 INCH MANHOLE. 

NOTES: 
1. PRECAST MANHOLES SHALL MEET THE 

REQUIREMENTS OF ASTM C478. JOINTS 
SHALL BE RUBBER GASKETED, CONFORMING 
TO ASTM C443 AND SHALL BE GROUTED 
FROM THE INSIDE. LIFT HOLES SHALL BE 
GROUTED FROM THE OUTSIDE AND THE 
INSIDE OF THE MANHOLE. 

2. THE FIRST STEP OR HANDHOLD SHALL 
BE A MAXIMUM OF 12" FROM THE TOP 
OF THE COVER. 

POLYPROPYLENE 
STEPS 

'"'t--- SLOPE=1/ 41FT OR 2% 
(TYP) 

3. CONNECTION TO MANHOLE SHALL BE 
MADE BY KOR-N-SEAL FITTING ONLY. 
KOR-N-SEAL SHALL BE INSTALLED 
ACCORDING TO MANUFACTURER'S 
SPECIFICATIONS. KNOCKOUTS WILL NOT 
BE ALLOWED. 

4. SEE STANDARD PLAN SS-03 FOR 
MANHOLE COLLLAR INSTALLATION. 

5. A "SEWER GUARD" SHALL BE INSTALLED 
IN ANY MANHOLE SUBJECT TO FLOODING. 

TYPE 1 MANHOLE 
APPR. DATE: 
DATE FIG NO: REF: 88-01 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

2' MAX. 

, , 

."': . 
: ',"', II' 

: i' ; 
, ,~" ~ .. 
". .. ' 

" ",'I'-

;.';' .'t 

CONCRETE -----o<::f:.-

GENERAL NOTES: 

ZX -< :::e:::e . . 
""<0 
~ 

THIS DETAIL OUTUNES THE CITY OF OLYMPIA MODIACATIONS 
TO THE WSDOT TYPE :3 MANHOLE FOR SHALLOW INSTALLATIONS. 

NOTES: 
1. PRECAST MANHOLES SHALL MEET THE REQUIREMENTS 

OF ASTM C478. JOINTS SHALL BE RUBBER GASKETED 
CONFORMING TO ASTM C443 AND SHALL BE GROUTED 
FROM THE INSIDE. LIFT HOLES SHALL BE GROUTED 
FROM THE OUTSIDE AND INSIDE OF THE MANHOLE. 

2. THE FIRST STEP OR HANDHOLD SHALL BE A 
MAXIMUM OF 12" FROM THE TOP OF THE COVER. 

3. CONNECTION TO MANHOLE SHALL BE MADE BY 
KOR-N-SEAL FITTING ONLY. KOR-N-SEAL 
SHALL BE INSTALLED ACCORDING TO 
MANUFACTURER'S SPECIFICATIONS. KNOCKOUTS 
WILL NOT BE ALLOWED. 

4. SEE STANDARD PLAN SS-03 FOR MANHOLE COLLAR 
INSTALLATION. 

5. A "SEWER GUARD" AS PRODUCED BY PRECO SHALL BE 
INSTALLED IN ANY MANHOLE SUBJECT TO FLOODING. 

GRADE RINGS 

POLYPROPYLENE HANDHOLDS 

POLYPROPYLENE STEPS 

SHALLOW MANHOLE 
APPR. DATE: 
DATE FIG NO: REF: 88-02 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

0.17' ACP PATCH 

#4 REBAR 4" O.C. 

EXISTING 
ROADWAY 

WElL COMPACTED ALL 

MANHOLE IN ASPHALT 

fI4 REBAR 4- O.C. 

WELL COMPACTED FILL 

I 1 1•0' (TYP) 

NOTE: 
1. ON MANHOLE OUTSIDE ASPHALT 

ADD REINFORCING STEEL AS 
SHOWN ABOVE. DEFORMED BAR 
TO MEET ASTM A615 GRADE 60 
FY=60,OOO P.S.1. 

MANHOLE OUTSIDE ASPHALT 

2. OPENING IN LID FOR USE OF 
MANHOLE HOOK IS REQUIRED. 

APPA. DATE: 
DATE REF: 

MANHOLE COLLAR 
FIG NO: 88-03 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

CONTROL DENSITY FILL 

ONE LENGTH OF DUCTILE 
IRON PIPE (CLASS 50) TO 
SOLID BEARING GROUND 
WHEN SPAN IS MORE THAN 4' 

D.I.P. ----+--+<
CL 50 

CONTROL DENSITY FILL 
POURED IN PLACE TO 

SOUD BEARING GROUND 

0.1. 90· BEND 
MJ x MJ (CL. 50) 

l'MIN·l TT 
SEE NOTE 3 / 1-----TYPICAL MANHOLE 

",.q, 

.. , 

'!i ' 

KOR-N-SEAL INTO 
MANHOLE (TYP). 

N 

~I!:! 
:::EO _ Z 
0 .... N .... 

III BonOM OF 
CONCRETE CHANNEL 
(SEE STANDARD 
DRAWING 7-1 FOR 
DETAILS) 

--";:::""'o::.-l-L- D.I.P. MJ x PE 
P.r---.,.,.".J (CL 50) EXTENDING 

'------C:::-~'A. MAX. OF 1" INTO 
MANHOLE (TYP) 

TYPICAL MANHOLE 
FOUNDATION CONSTRUCTION 

NOTE: 
,. THE INTERIOR OF ALL DUCTILE IRON 

SHALL BE COATED WITH EPOXY, 
SEWPERCOA T OR TNEMEC 66. 

2. DEPTHS OVER 20' MAY BE ALLOWED IF 
MEGA-LUG JOINTS ARE USED. 

3. MAINTAIN A MINIMUM OF " BETWEEN 
MANHOLE JOINTS AND TEE. 

DROP CONNECTION 
APPA. DATE: 
DATE REF: FIG NO: 88-04 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

, > 

OUTSIDE PAVED AREA 

0.S7' BAU.AST 

0.S7' COMMERCIAL CONCRETE 

INSIDE PAVED ROADWAY 

NOTE: 

S"x S" ECCENTRIC 
REDUCER 

TRENCH BOTTOM ~ '. 
BEDDING AS REQUIRED 

1. ALL SEWER PIPE SHI\LL BE ASTM 
3034 SDR 35 

2. LOCATED IN CENTER OF CUL-DE-SAC 
WHEN APPROPRIATE. 

APPR. DATE: 

~12"-I 
~-RECESSED HANDLE TYPE . I COVER 

tT - INLAND FOUNDRY #248 OR I L ~ OLYMPIC FOUNDRY VS-950 
10" ,-~J---'_-I"n.-1 VALVE BOX "SEWER" CAST I ~". j IN UD. 

~ 11/4" ~ 

COMPRESSION PLUG 

SEAL WITH SIUCONE 
OR APPROVED EQUAL. 

CLEANOUT 

SECTION 

FIG NO: 88-05 
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THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

EQUIP LID WITH CARBON FILTER 

2" COMBINATION AIR & 
VACUUM RELEASE VALVE, 
BERM AD MODEL 4415 
WITH STAINLESS STEEL 
ORIFICE OR APPROVED 
EQUAl. 

1/2" PVC BALL 
VALVE TXT 

INSTALL STANDARD 24" MH 
FRAME AND COVER 

~- 24" PLAIN CONCRETE 
STORM SEWER PIPE OR 
MH CONE COATED WITH 
TNEMIC 120 OR QUANTUM 
POLYMORPHIC RESIN 
OR APPROVED EQUAl. 

1" PVC TRUE UNION -f--~~-~::IIIJ~;m-7 
PVC BASE 

BALL VALVE 

2" SCH. 80 PVC 

\..\......01'--- SWING JOINT 

~/---2" SCH. 80 IPT NIPPLE 

~--SADDLE OR TEE 

1:51+--- PRESSURE STEP MAIN 

NOTE: 

1. LOCATE AIR RELEASE ASSEMBLY IN 
. SIDEWALK WHEN POSSIBLE. 

ll''4 .... -,--<--r-'-i---BRICK 
SUPPORTS 

"T" STRAINER WITH 40 MESH 

SS SCREEN 

8" MIN., 1-1/4" MINUS DRAIN ROCK 

2-90' ELBOWS-ORIENT TO VERTICLE 

AIR RELEASE ASSEMBLY 
APPR. DATE: 

REF: FIG NO: SS-07 DATE 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

SIDE VIEW 

TEE 

TEE WITH 
PLUG 

45° - 90° 
VERTICAL BEND 

SIDE VIEW 

CROSS 

CROSS WITH 
PLUG 

NOTES: 

SIDE VIEW 
GATE VALVE 

CROSS WITH 
PLUGS 

1. CONCRETE THRUST BLOCKING TO BE 
POURED AGAINST UNDISTURBED EARTH. 

2. PLASTIC BARRIER SHALL BE PLACED BETWEEN 
ALL CONC THRUST BLOCKS & FITTINGS. 

3. ANCHOR REBAR SHALL BE #5 ON 12" 
DIA AND LESS IMBEDDED 30", #5 ON 
16"-24" DIAMETER IMBEDDED 36". 

I--------~ 4. PLUGS TO BE MINIMUM OF 5' FROM 

TEE, WYE, CROSS ON VALVE. 

WYE 

HORIZ. BEND 

PLUG OR CAP 

STANDARD BLOCKING DETAIL 
APPR. DATE: 
DATE REF: FIG NO: 88-08 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

THRUST LOADS 

THRUST AT FITTINGS IN POUNDS AT 200 POUNDS PER SQUARE INCH OF WATER PRESSURE 

PIPE 90· BEND 45· BEND 22-1/2· BEND 11-1/4· BEND 
DIAMETER 

4" 3,600 2,000 1,000 500 

6" 8,000 4,400 2,300 1,200 

8" 14.300 7,700 4,000 2,000 

10" 22,300 12,100 6,200 3,100 

12" 32,000 17,400 8,900 4,500 

14" 43,600 23,600 12,100 6,100 

16" 57,000 30,800 15,700 7,900 

NOTES: 
1. BLOCKING SHALL BE COMMERCIAL CONCRETE POURED IN PLACE 

AGAINST UNDISTURBED EARTH. FITTING SHALL BE ISOLATED FROM CONCRETE 
THRUST BLOCK WITH PLASTIC OR SIMILAR MATERIAL. 

2. TO DETERMINE THE BEARING AREA OF THE THRUST BLOCK IN SQUARE 
FEET (S.F.): 

EXAMPLE : 12" - 90· BEND IN SAND AND GRAVEL 
32,000 LBS -:- 3000 LB/S.F. = 10.7 S.F. OF AREA 

3. AREAS MUST BE ADJUSTED FOR OTHER PIPE SIZE, PRESSURES AND 
SOIL CONDITIONS. 

4. BLOCKING SHALL BE ADEQUATE TO WITHSTAND FULL TEST PRESSURE 
AS WELL AS TO CONTINUOUSLY WITHSTAND OPERATING PRESSURE UNDER 
ALL CONDITIONS OF SERVICE. 

SAFE SOIL BEARING LOADS 
FOR HORIZONTAL THRUSTS WHEN THE DEPTH 
OF COVER OVER THE PIPE EXCEEDS 2 FEET 

POUNDS PER 
SOIL SQUARE FOOT 

MUCK, PEAT 0 
SOFT CLAY 1,000 
SAND 2,000 
SAND & GRAVEL 3,000 
SAND & GRAVEL 
CEMENTED WITH 

4,000 

CLAY 
HARD SHALE 10,000 

THRUST LOADS 

DEAD END 
OR TEE 

2,600 

5,700 

10,100 

15,800 

22,700 

30,800 

40,300 

APPR. DATE: IREF' 
DATE . I FIG NO: 88-09 
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THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

I 1.5' 5'-0" 
PAVEMENT ~ I MIN. 

f" '.' ." ... < .' .. :.' •. 
'«!. • '''! ... : ~ "."l' .6 . 1"*"." .. rr=:;.. ~ .. " .~ --t;:c ~ 

D = 2", SCHEDULE 80 ------ .... [,L-H-H-n-++-I--

wi THREADED PLUG 
IFCO 248 

VALVE BOX 
WITH COVER 

MARKED "SEWER" 
D ~ 4", BLIND FLANGE 
wi 2" TAP AND 
PLUG 

NOTES 

2" MALE ADAPTOR 
(SLxT) 

6" PVC 3034-
SEWER PIPE 

1. A PIG PORT DETAIL SHALL BE SUBMITTED TO 
THE CITY FOR APPROVAL BY THE DIRECTOR 
OF PUBLIC WORKS WHEN USED WITH STEP 
MAINS LARGER THAN 2". 

5'-0" 

2" PVC 
PRESSURE MAIN 

; t 

TERMINUS PIGG LAUNCH PORT 
APPR. DATE: I I FIG NO: 

3' 

1.5' I 
I 

METALlC, 

TRACER r\' 
TAPE I \ 

1 

TRACER WIRE 
(TAPE TO PIPE) 

l2" STEP 
MAIN 

THRUST 

BLOCK 

SS-12 
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THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

EQUIP LID WITH CARBON FILTER 

2" COMBINATION AIR & 
VACUUM RELEASE VALVE, 
BERM AD MODEL 4415 
WITH STAINLESS STEEL 
ORIFICE OR APPROVED 
EQUAl. 

1/2" PVC BALL 
VALVE TXT 

INSTALL STANDARD 24" MH 
FRAME AND COVER 

~- 24" PLAIN CONCRETE 
STORM SEWER PIPE OR 
MH CONE COATED WITH 
TNEMIC 120 OR QUANTUM 
POLYMORPHIC RESIN 
OR APPROVED EQUAl. 

1" PVC TRUE UNION -+-~'<------>'..,....-JfIIf2:sl1ff7::::'" 
BALL VALVE 

2" SCH. 80 PVC 

NOTE: 

~t.-- SWING JOINT 

~/---2" SCH. 80 IPT NIPPLE 

~-- SADDLE OR TEE 

15i!+--- PRESSURE STEP MAIN 

1. LOCATE AIR RELEASE ASSEMBLY IN 
SIDEWALK WHEN POSSIBLE. 

~''--1tT-'"-r'-r-'--1---BRI CK 
SUPPORTS 

"T" STRAINER WITH 40 MESH 

SS SCREEN 

8" MIN., 1-1/4" MINUS DRAIN ROCK 

2-90' ELBOWS-ORIENT TO VERTICLE 

S.T.E.P. SYSTEM AIR RELEASE ASSEMBLY 
APPR. DATE: FIG NO: SS-14 
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THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

1----------3'-0" MAX----------t 

IACC CYCLE COUNTER. DRILL (2) Xs". HOLES 
IN METER BOX WALL. AITACH USING (2) IACC-15, 
18xJ2" SELF-TAPPING SCREWS 

HOPE MID-STATES BCF1324-12 METER BOX OR 
APPROVED EQUAL, WITH A MID-STATES CBC1324-R 
DUCTILE IRON COVER, OR APPROVED EQUAL. 

1'-6" MIN 

1/2" ELECTRICAL CONDUIT 

#lST 1/S" 1.0. BLUE TUBING 
90' SWEEP 

CYCLE COUNTER MOUNTED ON METER BOX WALL 
APPR. DATE: 
DATE FIG NO: REF: SS-17 
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THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

TYPICAL ELECTRICAL CABINET, 
PROVIDED BY CONTRACTOR 

1-------- 48' (MIN) ------1----1 

AUTOMA TIC PHONE DIALER 
WILL BE AS SPECIFIED jDOU.BLE THROW ISOLA TlON 
BY THURSTON COUNTY SWITCH FOR AUXILLARY 

POWER 

/

1" BUSHING 
LOCAL 
PHONE 

COMPANY 
o 0 01 ___ ----f-1" SEAL OFFS (TYP) 

1-------1-1" CONDUIT (MIN) (TYP) 

:: :: ~ CONCRETE PAD 

! I>~?;>;;~'" 'c v .' v/!J ~,~ ~.~ [/. "t'~~ 
e~::~; ', .. '. .~5~"\,;~)~S/ . .,~;\; .. LI»~/;>;~ .< ' ... ~ 
~~~~EXISTING GROUND 

APPA. DATE: 

COMMERCIAL/MULTI-FAMILY S.T.E.P. SYSTEM 
ELECTRICAL CABINET LAYOUT 

FIG NO: 88-19 

Source; City 01 Olympia 



» "'0
 

"'0
 

;D
 

0 ~I 
-
I 

-
1"

 P
V

C
 

C
O

N
D

U
IT

 
I 

----
c 

I 
=n

 
I 

:x
l 

SC
R

EW
 C

O
VE

R
 

P
V

C
 

JU
N

C
TI

O
N

 
B

O
X

 
U

) 
-
I 

0 
0 

0 Z
 

EX
PL

O
SI

O
N

 
P

R
O

O
F 

C
O

N
D

U
IT

 S
EA

L 
O

FF
S 

(T
Y

P
) 

(
)
 

('
) 

0 
0 ~ 

C
 

'-3
 

!-
--

-A
P

P
R

O
X

. 
TA

N
K

 
O

U
1l

.J
N

E 

1"
 R

IG
ID

 
M

ET
A

L 
C

O
N

D
U

IT
 (

T
Y

P
) 

Z
 

~ 
~ 

~
 

('
) s;: 

52 
U

) 
t-<

 ~ 
t-<

 
» 

~
 
~
 

Z
 

~
 
~
 

~.
 

I
~
~
 

;::
0 

:x
l 

~
~
8
 

-<
 

t::: 
~
 

U
) 

'--
<:

 
t:

j 
m

 
C

/) 
S 

R
IS

ER
 

C
O

VE
R

 
:E

 
'-3

 
'-3

 

~ 
~ 

m
 

t-<
 

:x
l 

C
/) 

:x:
-

U
) 

~
 
~
 

~
 

(J
j t;3 

TO
P 

VI
EW

 
Z

 
~
 

0 
11

 
G

) 
» :x

l 
z 

0 
0 

0 

L 
~
 

m
 
~
 

r 
(J

) 
(J

) 
I I\
) 

0 



THURSTON COUNTY SANITERY SEWER STANDARD DETAIL 

i-E----- NARROW RIGHT-OF-WAY ----EE!!Io;..!1 

_______________ LOLJi]_l 
LOT #12 

ALL CONNECTIONS TO MAIN 
SHALL ENTER 'OVER TOP' 

VALVE PIT IN NARROW RIGHT-OF-WAY 

loea 5'-0· MIN. 

RIGHT-OF-WAY 

SD-14 

~I 
--------------------------------------------------------------------------------------------------------------------------------

VACUUM SEWER MAIN 

----FLOW-----------..---~~--------------------------

AIRVAC VALVE, PIT, 
AND 30 GAL. TANK 

STREET 

RIGHT-OF-WAY 

MINIMUM SPACING BETWEEN CONNECTIONS -- SD-15 

VACUUM SEWER VALVE PIT IN NARROW R/W 
APPA. DATE: 
DATE REF: FIG NO: 88-21 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

IMPORTANT! 
EACH HOUSE GRAVITY LATERAL 
MUST BE DIRECTLY CONNECTED 
COLLECTION SUMP 

3" SCH. r 40 PVC 

4", 6", a", OR 10" 
VACUUM SEWER 

10"x 10"x 3" OR 
a"x a"x 3" OR 
6"x 6"x 3" OR 
4"x 4"x 3" WYE 

VALVE PIT WITH 2 CONNECTIONS -- SD-13 

4" SDR 21 OR 
SCH 40 PVC 

GRAVlTY~ 

_~P.ROe.E;J3 . .rr. .. IJt'!£. ___ . __ .-e=t3 __ 

WYE WITH 45' ELL 

3" SDR 21 PVC 
SERVICE LATERAL 

CD 

AIRVAC VALVE PIT ASSEMBLY 
FLOW 

VALVE PIT WITH SINGLE CONNECTION -- SD-16 

VACUUM SEWER VALVE PIT WITH 1 & 2 CONNECTIONS 
APPR. DATE: 
DATE REF: FIG NO: SS-22 
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THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 
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VACUUM SEWER CONNECTION LOCATIONS TO AVOID 
APPR. DATE: REF: 
DATE . FIG NO: 88-25 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

LIFTS: 

"\~\. 

CONCRETE 

TYPICAL UTILITY CROSSING 
SD-4 

GENERAL NOTES: SERVICE LINES 
1. MINIMUM SLOPE BETWEEN LIFTS 0.20" X LENGTH OR 0.25 
FT. FALL. WHICHEVER IS GREATER (FOR 4" AND LARGER 
VACUUM LINES). 

1. MINIMUM LENGTH OF PIPING FROM MAIN TO VALVE PIT = 
5'-0". 

2. FOR 3" SERVICE LATERALS .. MINIMUM SLOPE BETWEEN 
LIFTS - 0.2" X LENGTH OR 0 • .£0 FEET FALL, WHICHEVER IS 
GREATER. 

2. SLOPE FROM VALVE PIT TO MAIN--2" OR 0.20" FALL 
(WHICHEVER IS GREATER). 

3. MINIMUM SPACING BETWEEN LIFTS - 20'-0". 

3. MINIMUM DISTANCE FROM VALVE PIT TO LIFT IN SERVICE 
LINE -5'-0". 

4. MAXIMUM ELEVATIONS IN ANY ONE LIFT - 3'-0". 
4. MINIMUM DISTANCE FROM LIFT IN SERVICE LINE TO 
CROSSOVER CONNECTION-5' -0". 

CROSSOVER CONNECTIONS (SERVICE I.INE OR BRANCH 
CONNECTIOI\l TO MAIN) 

1. MINIMUM SPACING BETWEEN ANY TWO 
CROSSOVER CONNECTIONS - 5'-0". 

2. MINIMUM DISTANCE FROM TOP OF LIFT TO 
ANY CROSSOVER CONNECTION -- 6'-0". 

SLOPE SCHEDULE 

PIPE DIAMETER MINIMUM FALL 0.2% OF DISTANCE 

3" 

4" 
6" 

8" 

10" 

0.20 FT 0.2% 100 FT 

0.25 FT 0.2% 125 FT 

0.25 FT 0.2% 125 FT 

0.25 FT 0.2% 125 FT 

0.25 FT 0.2% 125 FT 

LIFT DETAIL AND SLOPE SCHEDULE 
SD-5 

.. .. .. .. .. 

SLOPE PIPE BETVt£EN 11.----11 r-___ uns ___ -_soc __ ~ __ rnu_~ __ ·V_~ _____ ' 

3. ALL CROSSOVER CONNECTIONS MUST 
ENTER OVER TOP OFlHE MAIN lWYE IN 
VERTICAL POSITION OR 45' ALTERNAlE 
ALIGNMENT 

4. LONG TURN 90' PERMITED AS PART OF 
CROSSOVER TO MAIN 'CONNECT AT MAIN 
LINE ONL~ . 

USE WHICHEVER SLOPE IS GREATER 
BETWEEN LIFTS. ABOVE THIS LENGTH'" 
IN DISTANCE, THE 0.2" SLOPE IS 
GREATER. ANYTHING SHORTER THAN 
THIS DISTANCE SHOULD USE MINIMUM 
FALL INDICATED. WHEN NOT BETWEEN 
TWO LIFTS, USE 0.2" SLOPE. 

CHANGE IN DIRECTION 

SD-6 

45' ELBOW 

VACUUM SEWER DETAILS 
APPA. DATE: 
DATE REF: FIG NO: 88-26 
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THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 

FLOW 

SCHEDULE 40 OR 

SDR 21 PVC PIPE 

APPR. DATE: REF: DATE 

FROM VALVE PIT 

FLOW ----

90' SCH. 40 ELL. TURNED TO SIDE 

VACUUM SEWER MAIN 

~-3· LATERAL. 2% OR 0.2% 

FALL FROM VALVE TO MAIN (MIN.) 

VALVE PIT TO MAIN CONNECTIONS 

DIMENSIONS BASED ON SPEARS MANUFACTURING 

(1) 45 DEG WYE. SOCKET x SOCKET x SOCKET 

(2) 45 DEG ELL. SOCKET x SOCKET 

(3) 90 DEG ELL. SOCKET x SOCKET 

D 

VALVE SERVICE CONNECTIONS 
SD-10 

E 

18.2 

19.17" 

F- INVERT 

VACUUM SEWER CONNECTIONS 
FIG NO: 

.. 

88-31 



THURSTON COUNTY SANITARYSEWER STANDARD DETAIL 

FLOW 

45' ELBOW ~- VACUUM BRANCH 

MAIN UNE WYE 
ROLLED AT 45' 

12"-18" 
VARIES WITH 

UNE SIZE 

22 1/2' ELBOW 

DIVISION VALVE 

22 1/2' ELBOW 
45' ELBOW 

__ 0---- FLOW 

REDUCTION WYE ROLLED AT 45' 

ALTERNATE VACUUM BRANCH TO MAIN LINE CONNECTION 
SO-11 

6"± 

BonOM OF BRANCH IS 
1" - 2" ABOVE TOP OF MAIN 

VACUUM UNE VlEYt£D 
INTO/OUT OF SHEET 

45' ELBOW 45' ELBOW 

REDUCTION WYE ROLLED AT 45' 

FLOW 

I 

• FLOW 

VACUUM MAIN 

ALTERNATE VACUUM BRANCH TO MAIN LINE CONNECTION 
SO-12 

VACUUM SEWER CONNECTIONS 

VACUUM MIAN 

VACUUM BRANCH 

DIVISION VALVE 

45' ELBOW 

APPR. DATE: 
REF: FIG NO: 88-32 DATE 



THURSTON COUNTY SANITARYSEWER STANDARD DETAIL 

WYE SIZE 
~m~~~ __ ~_ 

4 x 4 x 3 

VACUUM MAIN 

FLOW -----i __ 

SCHEDULE 40 OR 

SDR 21 PVC PIPE 

FROM VALVE PIT 

SCHEDULE 40 
WYE FITTING 

3" SERVICE LATERAL, 
2" OR 0.2% FALL FROM 

VALVE TO MAIN. (MIN.) 

VALVE PIT TO MAIN CONNECTIONS 

(1 ) 

,13" 

14 3/8" 

DIMENSIONS BASED ON SPEARS MANUFACTURING 

(1) 45 DEG WYE, SOCKET x SOCKET x SPCKET 

(2) 90 DEG ELL, SOCKET x SOCKET 

1.10' 
----~-- ~--~~----~------~----------~------.--~ 

VACUUM SERVICE LATERAL TO MAIN OR BRANCH CONNECTION 

SD-9 

VACUUM SEWER CONNECTIONS 
APPA. DATE: REF: FIG NO: DATE 88-33 



THURSTON COUNTY SANITARY SEWER STANDARD DETAIL 
SCHEDULE 40 
WYE FITTING 

t------ 6' MINIMUM FROM TOP OF LIFT --'----.. -

VACUUM SEWER MAIN 

VACUUM BRANCH TO MAIN CONNECTION 

DIMENSIONS BASED ON SPEARS MANUFACTURING 

(1) 45 DEG WYE, SOCKET x SOCKET x SOCKET 

(2) 45 DEG ELL, SOCKET x SOCKET 

WYE SIZE A 

4 x 4 x 4 8 3/4" 
4 x 4 x 3 ":1 1/ .... 
6 x 6 x 6 12 1/,-, 

.~ __________ ~~ _u __ ._ 
---~ 

6 x 6 x 4 10" 
f----

1/2" 6 x 6 x 3 10 
8 x 8 x 8 18 3/4" 
8 x 8 x 6 16 1/4" 
8 x 8 x 4 14 1/4" 
8 x 8 x 3 13" 

10 x 10 x 10 22 3/8" 
.~-------.--...... ~ ..... -.-.---.. --.--.. - ---.--.------.-

10 x 10 x 8 20 1/4" 
10 x 10 ill 17 3/4" 
10 x 10 x 4 15 3/4" I 
10 x 10 x 3 14 3/4" 

45' ELBOW 

B 

3 5/16" 
3 1/16" 
5 9/16" 

•... _-------.----
3 5/16" 
3 1/16" 
6 13/16' 
-5 9/16 
3 5/16" 
3 1/16" 

8 19/32" 
----_._----------------_._._--

6 13/16" 
5 9/16" 
3 5/16" 
3 1/16" 

VACUUM BRANCH TO MAIf:j LINE CONNECTION 

SD-8 

FLOW -----<--
VACUUM SEWER BRANCH 

2' MINIMUM 

c 
8.53" 
8.7u 
12.5" 

i---·--·_·_··-············-_···-·-_···-
9.41" 
9.59" 

18.07" 
15.42" 
12.42" 
11.36" 
21.90" 

1-----_._-----------_. __ ._----_._ ... -
19.13" 
16.46" 
13.48" 
12.33" 

45' ELBOW 

I 
20' MINIMUM 
FROM A LIFT 

I 

.. D- INVERT 

, 0.71' 
0.73' 
1.04' -.. -.~.-~-~--.-,--.-
0.78' 
0.80' 
1.52' 
1.30' 
1.05' 
0.99' 
1.89' _ .... _ .. _--_._---------
1.61' 
1.42' 
1.18' 
1.08' 

VACUUM SEWER CONNECTIONS 
APPR. DATE: 
DATE REF: FIG NO: SS-34 



THURSTON COUNTY SANITY SEWER STANDARD DETAIL 

.' MAX. 

" TURN BALL VALlIE (TYP. OF 2) 

~--- CONCRETE UlIUTY VAULT, WITH 
LOCKING STEEL HINGED COIlERS 
AND LADDER PER WSOOT SPECS. 
STANDARDAIRVAC 3" Y-BODY 
INTERFACE VALlIE (TYP. Of' 2) 

2" PVC DRAIN UNE FROM SUMP DOWN TO 
MANHOLE. INSTALL 2" CHECK VALlIE. 

3" PVC LONG SWEEP 90 DEG. EL SCHD 40 SOLVENT WELD 

S.s. NON-METAlUC PIPE STRAPS WITH 1/." S.S. ANCHOR BOLTS 

EXTEND STRAIGHT PIPE ." BEYOND PIT 

SCH-40 FLEXIBLE PVC PIPE SOLIlENT WELD COUPLE 
BETWEEN VALlIE PIT PIPE EXTENSIONS AND MANHOLE 

(i) 1" PVC FLEXIBLE CONDUIT (SENSOR) FOR 2 VALIlES. 

@ 2" PVC FLEXIBLE CONDUIT (BREATHER) FOR 2 VALIlES. 

(j) 3" PVC SCH-40 FLEX HOSE (SUClION) FOR 2 VALVES. 

G) 3" AIRVACINTERFACE VALlIE (TYP. Of' 2) 

PLAN VIEW 
NOT TO SCAlE 

SCH So PVC CLOSE 
NIPPLE ' 
FEMALE THREADED 
COUPLER INSIDE PIT. 
FEMAlE ADAPTER 
OUTSIDE PIT. 

STANDARD WATER liGHT 48" PRECAST MANHOLE. 
KOR-N-SEALS SHALL BE INSTALLED IN 
PENETRA liONS FOR 2" PIPE AND LARGER. AS' 
SUPPUED BY HANSON PIPE & PRODUCTS OR 
APPROIIED EQUAL 
1- 48"X2' RISER 
1- FLAT SLAB TOP 
1- CAST IRON FRAME AND COlIER 
1- 48"X5' BASE 
1- KOR-N-SEAL INSTALLED IN BASE S" SC.H-;t,O. , 
2- KOR-N-SEAL INSTALLED IN BAse;:r sCH,;,:40,,, 
2- KOR-N-SEAL INSTALLED IN BASE' 2" .SCH-40 .~, 

l' slAB 
l P 

2' RISER 

5' BASE 

FILL WITH SAND AND CAP WITH MIN. 2" OF 
GROUT. SLOPE FLOOR TO SUMP AND 
SUPPORT GRAVITY UNES WITH GROUT 
FILLET 

VACUUM SEWER BUFFER TANK 
APPR. DATE: FIG NO: 88-35 



THURSTON COUNTYSANITARY SEWER STANDARD DETAIL 

APPR. DATE: 

AICKINSTRUT NO. 20V-2000 
-SEAL ENDS AND BOLT HOLES 
WITH POLYURETHANE 
14" LENGTH (4 REQUIRED) 

18" DIAMETER SUMP SUCTION AND SENSOR UNES 
ANCHOR TO STRUT WITH 
NON-METALUC PIPE STRAP 

1/4" S.S. ANCHOR 
BOLTS (2 PER STRUT) 

DUAL BUFFER TANK PIPE ANCHOR 

PLAN VIEW 

NOT TO SCALE 

S.S. ANCHOR BOLT 

PIPE STRAP 

,,--~- 2" PVC 
(SENSOR) 

AICKIN STRUT NO. 
20V-2000 OR 
EQUAL- SEAL ENDS 
AND BOLT HOLES WI 
2 COATS POLYURETHANE 

. 
~. ~: .: ~:;:.? 
SECTION 'A'-'A' 

TYPE OF STRAP 
TO BE USED 

SINGLE BUFFER TANK PIPE ANCHOR 

N.T.S. 

VACUUM SEWER BUFFER TANK 

FIG NO: SS-36 

SOURCE; AlRVAC 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

APPENDIXC 

General Notes· - Water 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

APPENDIXC 

General Notes (Water Main Installation) 

1. All workmanship and material shall be in accordance with the latest edition of the 
American Water Works Association (AWWA) standards, American Public Works 
Association (APWA), State of Washington Standard Specifications for Road, Bridge 
and Municipal construction, latest edition and the Thurston County Road Standards. 

2. A preconstruction meeting shall be held with Thurston County prior to the start of 
construction. 

3. Water mains equal to or less than twelve inches in diameter shall be AWWA C900 
Class 200, C905 Class 235, or as otherwise required or approved by Thurston County. 
All water mains larger than 12 inches in diameter shall be A WWA C905, Class 235 or 
ductile iron cement mortar-lined thickness Class 52. 

4. Gate valves shall be resilient wedge, NRS (Non Rising Stem) with O-rings seals. Valve 
ends shall be mechanical joint or ANSI flanges. Valves shall conform to A WW A 509-80. 
Gate valves shall be Mueller A2370, M & H Style 3067, American Flow Control Series 
500, or as approved by Thurston County. Existing valves shall be operated by Thurston 
County employees only. 

5. Hydrants shall be the dry barrel type and one ofthe following: Mueller Centurion or . 
Clow F2500. Hydrants shall be bagged until system is approved. All hydrants shall be 
equipped with Storz adapters. 

6. All lines shall be chlorinated and tested in conformance with the above referenced 
specification (See Note 1 above). 

7. All pipe and services shall be installed with 12 gauge coated copper toning wire secured 
with duct tape to top of pipe to prevent movement during backfilling, brought up and 
tied off at top of valve box. There shall be two (2) feet of slack exposed in the valve box 
for connection by locater. The toning wire shall be tested prior to acceptance. 

8. Detectable marking tape shall be installed over all water lines. The tape shall be placed 
twelve (12) inches above the top ofthe pipe and shall extend its entire length. Detectable 
marking tape shall meet the requirements of Section 9-15.18 of the Standard 
Specifications. 

9. Provide traffic control planes) as required in accordance with MUTCD. 

10. All water mains shall be staked for grades and alignment by an engineering or surveying 
firm capable of performing such work. 

11. Call Underground Locate at 1-800-424-5555 a minimum of 48 hours prior to any 
excavations. 

12. Where connections require "field verification, connection points will be exposed by 
contractor and fittings verified two working days prior to distributing shut-down notices. 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 
13. Taps and other disruptions to the existing water system shall only occur Monday through 

Thursday between the hours of 8:00 a.m. and 2:00 p.m. each day, and shall not shall 
occur on Saturday, Sunday, or any holiday recognized by Thurston County, without the 
approval of Thurston County. 

14. At any connection to an existing line where a new valve is not installed, the existing 
valve must be pressure tested to Thurston County standards prior to connection. If an 
existing valve fails to pass the test, the contractor shall make the necessary provisions to 
test the new line prior to connection to the existing system or install a new valve. 

15. All community water systems shall comply with the cross-connection control 
requirements specified in WAC 246-290-490 and the Thurston County Cross Connection 
Control Program. 

16. No lot line watermains are allowed. 

17. All watermains shall be placed in a public right-of-way or within an easement dedicated 
to Thurston County. The minimum width of the easement shall be 12 feet centered along 
the watermain. 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 
APPENDIXD 

GENERAL NOTES (SANITARY SEWER MAIN INSTALLATION) 

1. All workmanship and materials shall be in accordance with Thurston County 
standards and the latest edition of the State of Washington Standard Specifications for 
Road, Bridge and Municipal Construction (WSDOTI APWA) and the Thurston 
County Road Standards. 

2. Thurston County datum shall be used for all vertical control. A benchmark list is 
available from Thurston County. 

3. Drawings shall show existing sanitary sewer manholes within the project area and 
identify each by the unique identification number provided by Thurston County, 
obtained from existing record drawings. 

4. Drawings shall show all easements, right-of-way limits and address of parcels within 
or adjacent to the project area. 

5. All approvals and permits required by Thurston County shall be obtained by the 
contractor prior to the start of construction. 

6. If construction is to take place in the County right-of-way, the contractor shall notify 
the County and obtain all the required approvals and permits 

7. A preconstruction meeting shall be held with Thurston County Construction Inspector 
prior to the start of construction. 

8. Thurston County Department of Water and Waste Management shall be notified a 
minimum of 48 hours in advance of a tap connection to an existing main. 

9. The contractor shall be fully responsible for the location and protection of all existing 
utilities. The contractor shall verify all utility locations prior to construction by 
calling the Underground Locate Line at 1-800-424-5555 a minimum of 48 hours prior 
to any excavation. 

10. Gravity sewer main shall be HDPE pipe conforming to ASTMF714, with heat-fused 
joints, or PVC, ASTM D 3034 SDR 35 or ASTM F 679 with joints and rubber 
gaskets conforming to ASTM D 3212 and ASTM F 477. 

11. Precast manholes shall meet the requirements of ASTM C 478. Manholes shall be 
Type 1-48" manhole or larger unless otherwise specified on the plans. Joints shall be 
rubber gasketed conforming to ASTM C 443 and shall be grouted from the inside. 
Lift holes shall be grouted from the outside and inside of the manhole. 

12. Side sewer serVices shall be PVC, ASTM D 3034 SDR 35 with flexible gasketed 
joints. Side sewer connections shall be made by a tap to an existing main or a wye 
branch from a new main. 

13. All sewer mains shall be field staked for grades and alignment by a licensed 
engineering or surveying firm qualified to perform such work. 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 
14. Bedding of the sewer main and compaction of the backfill material shall be required 

in accordance with the above mentioned specification (See note 1). 

15. All services shall be installed with solid No. 12 AWG insulated copper toning wire, 
on top of pipe, continuous. Marking tape shall be placed approximately nine inches 
above the pipe when the trench is backfilled. 

16. A 3-foot square by 4-inch thick concrete pad shall be installed around all cleanouts, 
manholes, division valves and isolation valves, unless otherwise directed by the 
owner. 

17. Temporary street patching may be allowed for as approved by the Thurston County. 
Temporary street patching shall be provided by placement and compaction of one 
inch maximum asphalt concrete cold mix. Contractor shall be responsible for 
maintenance as required. 

18. Erosion control measures shall be taken by the contractor during construction to 
prevent infiltration of existing and proposed storm drainage facilities and roadways. 

19. Provide traffic control planes) in accordance with the Manual on Uniform Traffic 
Control Devices (MUTCD) as required. 

20. It shall be the responsibility ofthe contractor to have a copy of approved plans on the 
construction site at all times. 

21. Any changes to the design shall first be reviewed and approved by the project 
engineer and Thurston County. 

22. All lines shall be cleaned and pressure tested in conformance with the above 
referenced specifications (See note 1). A water test of all manholes in accordance 
with Thurston County standards is also required. Testing shall take place after all 
underground utilities are installed and compaction of the roadway subgrade is 
completed. 

23. Prior to backfill, all mains and appurtenances shall be inspected and approved by the 
Thurston County Construction Inspector. Approval shall not relieve the contractor for 
correction of any deficiencies and/or failures as determined by subsequent testing and 
inspections. It shall be the contractors' responsibility to notify Thurston County for 
the required inspections. 

24. All sanitary sewer mains shall be placed in public right-of-way or if in easement 
areas, provide 12 foot wide paved (six inch ballast, two inch crushed, two inch 
asphalt) access to all manholes. No lot line sewer mains will be allowed. 

25. All pipe connections to manholes shall utilize KOR-N-SEAL fittings. 

26. Gravity sewer mains shall meet the following: HDPE pipe conforming to ASTM 
F714, with heat-fused joints, PVC pipe conforming to ASTM D 3034 SDR 35, 
ASTM F794, or ASTM F 679 Type 1 with joints and gaskets, conforming to ASTM 
3212 and ASTM F 477. 

27. Ductile iron pipe, where called for or used as an approved substitute shall be class 52. 



DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 
28. All mains will be dedicated to Thurston County for maintenance with appropriate 

bills of sale and easements. 

29. Thurston County ownership of the main and lateral will go to the property line or 
easement if a c1eanout exists at this point. If no c1eanout exists, County responsibility 
ends at the limit of the main. 
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DEVELOPMENT STANDARDS FOR 
WATER AND SEWER SYSTEMS 

THURSTON COUNTY, WASHINGTON 

CONSTRUCTION COMPLETION REPORT FOR DISTRIBUTION MAIN PROJECTS 

In accordance with WAC 246-290-120(5), a Construction Completion Report is required for all construction 
projects. Under the submittal exception process for distribution main projects, designed by a professional engineer 
but not submitted to DOH for approval, the report does not need to be submitted. However, the purveyor must 
keep the Construction Completion Report on me and make it available for review upon request by DOH in 
accordance with WAC 246-290-125 (2)(b). Furthermore: 

(I) The report form must bear the seal, date and signature of a professional engineer (PE) licensed in the state 
of Washington; and 

(2) Per WAC 246-290-120(5)(c), the amount of change in the physical capacity ofa system must be 
documented, if the project results in a change in physical capacity. 

Please type or print legibly in ink: 

Name of Water System 

Name of Purveyor (Owner or System Contact) 

Mailing Address 

City State Zip 

PROJECT NAME AND DESCRIPTIVE TITLE: 
(Include the name of any development project and number 
of services.) 

Professional Engineer's Acknowledgment 

DOH System ID No.: _______ _ 

Date Water System Plan that includes 
Standard Construction Specifications 
Approved by DOH: 

Date Project or Portions Thereof Completed 

The undersigned professional engineer (PE), or hislher authorized agent, has inspected the above-described project 
that, as to layout, size and type of pipe, valves and materials, and other designed physical facilities, has been 
constructed and is substantially completed in accordance with construction documents reviewed by the purveyor's 
engineer. In the opinion of the undersigned engineer, the installation, physical testing procedures, water quality 
tests, and disinfection practices were carried out in accordance with state regulations and principles of standard 
engineering practice. 

I have reviewed the disinfection procedures, pressure test results, and results of the bacteriological teste s) for this 
project and certify that they comply with the requirements of the construction standards/specifications approved by 
DOH. 

Engineer's Signature 
Engineer's Seal 

Date ------------
DOH 331-147 (3/00) 
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STATE OF WASHINGTON 

DEPARTMENT OF HEALTH 
DIVISION OF DRINKING WATER 

Airdusidal Center, Bldg. ] • P.O. Box 47822 • Otympia, Washington 98504-7822 
TOO Retay 1-800-8]]-6188 

June 26, 2000 

The Honorable Diane OberqueH, Chatnnan 
The Honorable Judy Wilson, Commissioner 
The Honorable Kevin O'Sullivan, Commissioner 
Board of Thurston County Commissioners 
2000 Lakeridge Dr. SW, Bldg. No.1 Rm. 269 
Olympia, Washington 98502-6045 

SUBJECT: South Thurston County Abbreviated Coordinated Water System Plan (ACWSP) 

Dearcom~V~/H/ K~ 
The Department of Health (DOH) appreciates the efforts of aU those who have participated in the development of the 
South Thurston County ACWSP. The document is wen prepared and provides an exceHent mechanism for 
addressing public water supply issues in thc South Thurston County region. All parties involved in the development 
ofthe document should be commended. 

In accordance with Chapter 246-293-300 WAC, the South Thurston County ACWSP has been reviewed by DOH and 
is hereby APPROVED. The South Thurston County ACWSP may at anytime be updated or revised. The Board of 
County Commissioners may initiate an update of the document at anytime, but DOH may initiate an update no more 
frequently than once every five years. An update may encompass all or a portion of the ACWSP. 

Please distribute copies of this approval letter to all water utilities that took part in development of the ACWSP. 
Furthennore, in accordance with the terms of the Referendum 38 contract #N07466, DOH requests four (4) copies of 
the ACWSP for staff when printed in final form. 

[fyou have any questions on this approval, or if we can be of further assistance, please contactJim Rioux of our 
Southwest Regional Office at (360) 664-3952, or me at (360) 236-3110. 

Sincerely, 

~UN~ELD/.E~R~~~~~~ 
Director 

cc: Bill Liechty, WSDOH 
Rich Hoey, WSDOH 
Jim Rioux, WSDOH 
Phil Brinker, Thurston County Envirorunental Health 

. Richard Blinn, P.E. Director Thurston County Water and Waste Management 
Tom Clingman, Thurston County Water and Waste Management 
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SOUTIiJHURSTON COUNTY URIMN GROWTH AREAS 

ABBRg,!IATED G.90RDIN,tI,TED WATER SYSI!;.M PLAN ARJ:A.WIQgSUPPL!'J'IIENI 

1. ASSESSMENT OF NEED FOR COORDINATED WATER SYSTEM PLANNING 

1.1 Purpose of the ACWSP: Linking Urban Growth Management and Water 

System Coordination 

Growth management plans adopted by Thurston County and the south Thurston 

County munidpalities identify the municipal and county water systems as the 

intended water purveyors within thB Urban Growth Areas for Yelm, Rainier, Tenino 

and Grand Mound. While Bucoda does not have an unincorporated Growth Area, 

the municipal water system intends to expand within the incorporated area. 

Designation of these Urban Growth Areas as «Critical Water Supply Service Areas" 

(CWSSA) under the Public Water System Coordmalion Act (RCW 70.116) is 

necessary to ensure coordination of long-term urban-Jevel water service. In specific, 

CWSSA designation ensures that tho municipal utfliHes and the Thurston County 

Grand Mound utility have the priority opportunity to provide water throughout their 

respective UGAs. 

Only through CWSSA designation do Ihe Washington Department of Health (DOH) 

and Thurston County Environmental Health have the authority -to require new 

development in the UGAs to utilize the municipal water systems. This priority status 

is balanced by the Act's stipulation that service 10 new development be "timely and 

reasonable"', The Coordination Act process includes a mechanism to allow a new 

water system only where no other feasible option exists. 

Designation under the Coordination Act also provides the foundation for long-term 

planning and investment by tho municipal ulilities toward the uHimate objective of 

service throughout the UGAs. Water System Plans adopted by the individual utilities 

and approved by DOH will need to reflect this long-term se,vice objective. 

The goals of the South Thurston County UGA Coordinated Water System Plan are 

to: 
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* 

* 
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Ensure reliable urban-level water service within the designated Urban Growth 

Areas for Yelm, Rainier, Tenino and Grand Mound. 

Link water service review conducted by State and local health agencies with 

Urban Growth Area land use and utility planning objectives. 

Avoid proliferation of small, inadequate water systems in the urban growth 

areas. 
Provide a predictable and timely process for determining water service to new 

land uses within the UGAs, balancing the interest of property owners in 

obtaining timely water service with the long-term objectives of growth 

management policies and water system development plans. 

1.2 Accommodating Anticipated Long-Term Growth 

Water system coordination for the South Thurston County UGAs is particularly 

important given the significant future growth that is anticipated in these areas. 

Thurston County and the municipalities of Yelm, Rainier and Tenino have adopted 

Joint Plans for the various Urban Growth Are(is. Consistent with the Growth 

Management Act, the various UGAs are intended to be the location of most future 

development in the region. The Growth Management Act and local growth policies 

emphasize the need for providing urban-level infrastructure as development- occurs. 

Significant investments will be required in municipal water system source, storage 

and transmission lines to accommodate this additional growth. In general, new 

development will be responsible for extension of water lines and a shared 

contribution toward basic water system infrastructure, generally through collection of 

hookup charges or General Facility Charges. Each water system will be responsible 

to ensure adequate construction standards for the line extensions; install system 

improvements as identified in Capital Improvement Plans; and plan for ultimate 

expansion of the system throughout the UGA. 

Designation of the municipal utilities as the priority water purveyor within their UGA is 

essentiaf to long-term coordination of water system development with land 

development activities. 
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TABLE 1 ·-1 
POPULATION PROJECTIONS - SOUTH COUNTY UGAs 

Source: TRPC "The PfQfite", 1999, Table 11i-20. 

6,680 
1.640 

32% 

GRAND MUUNIJ I 1,700 

TOTAL SOUTH 
COUNTY 9,060 

630 

13,350 

48% 

Esftmated 2000 population and foroc.s!s of UGA population for 2015 and 2025 are 

identified on Table 1·1. These forecasts are from the 1999 Profile prepared by 

Thurston Regional Planning Council. 

Significant Increases in population are anticipated for some jurisdictions, The 

highest growth rate and largest population increase is anticipated for Yelm: TRPC 

projects nearly 100% population increase by 2015 and significant additional growth 

by 2025. Rainier and Grand Mound are also projected to experience SUbstantial 

growth in the coming years. 
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Table 1-2 
RESIDENTIAL DEVELOPABLE LANDS IN SOUTH THURSTON COUNTY GROWTH AREAS. 199P 

Source: TRPC "The Profile", 1999, Table 111·6. 

Non- Residential 
Jurisdiction Total Acres Residential Total Currently Developed Developable 

(Commercial, Residential Residential lands Residential Lands 
Public, Etc.) Area 

Acres Acres Acres Percent Acres 
Rainier 

Incorporated 967 328 639 264 41% 375 
Rainier UGA 457 110 347 30 9% 317 

438 -
Total 1,424 986 294 692 

Tenino 

Incorporated 492 324 168 96 57% 72 
Tenino UGA 738 140 598 10 2% 588 

Total 1,230 464 766 106 660 
Yelm 

Incorporated 3,567 2,431 1,136 147 13% 989 
Ye[mUGA 2,464 395 2,069 193 9% 1,876 

Total 6,031 2,826 3,205 340 2,865 

Grand Mound UGA 

UGA#1 Area 360 
Outside LID Area 622 

Total 982 780 202 60 30% 142 

Bucoda 275 153 122 62 51% 60 

TOTAL SOUTH CO. 9,582 4,661 5.281 862 4,419 
GROWTH AREAS 

Another view of potential development within the designated urban growth areas is 

provided by- assessment of available vacant land. In 1998, TRPC identified 

"developable residential lands" within each growth area. Available land for future 

residential development is identified in Table 1-2. Overall, nearly % of the residential 

lands within the South Thurston County UGAs is still available for development. 

Developable residential lands exceed 600 acres within both the Rainier and Tenino 

UGAs. For Bucoda, 60 acres of developable- residential lands are included within the 

existing corporate limits - nearly % the total residential area. In the Grand Mound 

UGA, there are 142 acres of developable residential land along with extensive 

vacant lands designated for future industrial and commercial development. 
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59% 
91% 

43% 

98% 

87% 

91% 

70% 

49% 

84% 



1.3 Source Development Needs 

The obligation of the designated utilities to meet futuro water needs within their 

designated UGAs is established by the Urban Growth Management Joint Plans, the 

Water System Plans and this Coordinated Water System Plan. Adequate water 

source is a critical factor in meeting this obligation. 

Conservation will be pursued as envisioned in the water system plans for each 

jurisdiction. In Yelm, water reuse is a new source for meeting non"potable needs 

such as irrigation. 

In addition, groundwater source development will be critrcal wlthin some of the 

UGAs. Timing of need for additional water rights varies with the circumstances of 

each system, as desclibed in Chapter 3. Populatlon forecasts provide a benchmark 

for-ensuring timely action to ensure development of adequate source. Provision of 

additional groundwater to meet public water system needs must be balanced with 

protecting fish habitat and other instream resources. 

1.4 Coordinating Development Review and Water Service Review 

This ACWSP provides a framework to· avoid proliferation of welfs and small water 

systems as the rnunicipa~ties and growth areas develop. At the time of developrnent 

review for single4amily homes or larger development projects, the priority for water 

service will be the deSignated municipal utility, 

Coordination is particularly important in the unincorporated growth areas, where 

one jurisdiction provides development review (Thurston County Development 

Services) while a different jurisdiction is the designated water service provider 

(the municipal utilnies). Section 4 provides a review process to minimize new 

wells or small water systems in these designated urban areas, while protecting 

the interest of property owners where properties are at a significant distance 

from the existing municipal water system lines. 
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1.5 Coordination Act Requirements 

The Coordination Act establishes requirements for the development and coordination 

of all public water systems within a designated Critical Water Supply Service Area 

(CWSSA). In Thurston County, the term Urban Water Supply Service Area 

(UWSSA) is utilized for both the previously adopted North Thurston County CWSP 

and this Plan, in recognition of the integration with Urban Growth Management 

A Coordinated Water System Plan (CWSP) Area-Wide Supplement includes the 

following minimum contents: 

1. Design standards including fire flow. For this CWSP, the design standards 

for each designated water system (which meet or exceed State minimums) 

are adopted as the minimum standards within each system's future service 

area. 

2. Service area maps for expanding systems. The future service areas defined 

for this CWSP are the Urban Growth Areas as designated in adopted land 

use plans. 

3. Procedures for authorizing new systems that minimize proliferation. The 

cities and the County at Grand Mound are the designated future pUiveyors 

within their respective Urban Growth Areas. 

4. Assessment of potential shared facilities, including intertie and transferring 

facilities and wheeling of water supplies. 

5. Satellite system management requirements; and. 

6 Policies and procedures that generally address failing water systems for 

which counties may become responsible under RCW 43.70.195. 

1.6 Coordination With Other Planning 

The Coordinated Water System Plan was coordinated with relevant growth area 

planning policies including: 

1. The State Growth Management Act (RCW 36.70A) stipulates goals and 

pOlicies related to provision of services within designated growth areas, 

including the goal to: 

6 



~Ensure that those public facilities and services necessary to support 

development shall be adequate to seNe the development at the time 

the development is available for occupancy and use, without 

decreasing current service levels below locafly established minimum 

standards." (RCW 36.70A020(12)) 

2. "Thurston County County-Wide Planning Policies" dated September 8, 

1992 address "promotion of contiguous and orderly development and 

provision of urban services" through the following policies: 

"a, Compatible development standards and road/street level of service 

among adjoining Jurisdictions; 

~b. Development occurring within unincorporated growth areas shall 

conform to the development standards of the associated city or town; 

"c. No extensions of urban selVlces and facilities, such as sewer and 

water, beyond urban growth boundaries except to serve existing 

development in rural areas with public health or water quallty 

problems." 

3. "Joint Comprehensive Plans for Growth Management" have boon 

adopted by Thurston County and the various municipalities. Each of the Joint 

Plans identify that the municipal utility is intended to provide water service 

throughout the unincorporated Urban Growth Area. Dates and resolution 

numbers (or Thurston County adoption of these Joint Plans: 
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Title Adopted county Res # 

"Joint Comprehensive Plan for Growth 8/22/94 10702 
Management in the Tenino Urban Growth Area" 

"City of Yelm Comprehensive Plan Joint Plan 2/27/95 10851 
With Thurston County" 

"Joint Comprehensive Plan for Growth 4/17/95 10894 
Management in the Rainier Urban Growth Area" 

"Grand Mound Subarea Plan, Grand Mound 6/24/96 11219 
Wastewater Comprehensive Plan, and Grand 
Mound Water System/Project Report" 

4. Individual Water System Comprehensive Plans. Water system plans are 

approved for aU f9ur systems. All four are approved as expanding systems. 

This Area wide Supplement is coordinated with-provisions of the following 

Water System Plans. Current connections appear to be within the approved 

services per the DOH SADIE database. 

City ofYelm 99350 Approved 4/30/96 Yes 

Comprehensive Water 

System Plan (Skillings -

City of Tenino Water 87400 Approved 6/2/97 Yes 

System Plan (Gibbs & 

Town of Rainier Water 70980 Approved 2/1/99 Yes 

System Plan (Gray & 

Thurston County Grand WS 10#07158 Approved 7/26/99 Yes 

Mound Water System Plan SMA 10# 134 

(Earth Techrrhurston Co. 

Dept of Water & Waste 

Bucoda Water System Plan 09100 Approved 9/27/94 Yes 
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2. WATER SYSTEM DEVELOPMENT POLICIES 

The following area-wide policies are intended to meet the objectives of the Public 

Water System Coordination Act (RCW 70.116), the Growth Management Act (RCW 

36'.70A) and Comprehensive Plan policies of the involved local jurisdictions. 

2.1 UWSSA Water Service Policies 

The following polices are intended to guide the water service review procedures 

detailed in Chapter 4. 

2.1.1. Designated UWSSA water systems 

The designated water system is assigned a priority right to provide service 

within their designated Urban Water Supply Service Area (UWSSSA). The 

UWSSAs for the municipalities ofYelm, Rainier and Tenino are their 

respective Urban Growth Areas as identified in the Joint Plans adopted by the 

municipalities and Thurston County. The UWSSA for Grand Mound is the 

UGA identified in the Thurston County Grand Mound Sub-Area Plan. For the 

Grand Mound UWSSA, Thurston County is the designated water purveyor as 

there is no municipality associated with this Growth Area. Bucoda is the 

designated water system within their incorporated area. 

The UWSSA is the area intended to be ultimately served by the designated 

utility. This service will be provided through planned facilities identified in 

. each designated utility's-Water System Plan and through interim service 

measures such as satellite service. 

2.1.2. EXisting non-expanding public waler systems 

To the extent allowed by hookup policies of the designated water utility, other 

existing public water systems within a UWSSA may continue to exist in 

accordance with State and County water system regulations. These non

expanding water systems may only provide service within their existing 

service areas. 
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Over time, existing small public water systems should generally be 

incorporated into the designated utility to ensure adequate fire flow to protect 

structures and public safety and provide professional water system operation 

and management Wells that are no longer used must be properly 

decommissioned to reduce risk of groundwater contamination and allow full 

development of these areas. Timing of incorporation into the designated 

system will depend on connection requirements of the individual water 

systems. For example, see the summary chart at Appendix 2 summarizing 

the Connection Policy Guidelines for the Grand Mound water utility. 

2.1.3. Proposed Rural-density development in Long-Term UGAs for Rainier, 
Tenino and Yelm 

land use policies allow development at rural densities in unincorporated 

portions of the long-term Yelm, Rainier and Tenino UGAs. Permits for this 

type of development should be routed to the municipality for comment. 

The municipal utilities should examine proposed interim Rural-density 

development, includ.lng proposed individual wells, to ensure consistency with 

long-term utility extension plans. Pre-existing development can pose an 

obstacle to future extension of municipal water system pipelines. In some 

cases, it may be in the public interest to provide water service from the 

municipal system to Rural-density development within the long-term UGA. 

Another option may be placing conditions on the development permit, such as 

waiver of protest for a future ULiD. 

Proposed Rural-density subdivisions of land or other multiple dwelling 

projects should be considered for satellite service under auspices of the 

designated utility. See Section 4.2.2 for discussion of the satellite service 

concept. 

2.1.4. Proposed individual wells within city limits or the Grand Mound UGA 

Proliferation of individual wells within the UWSSA is contrary to the intent of 

the Coordination Act. New individual wells will only be allowed where service 
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of service process described in Chapter 4 and Section 5.1.1 Thurston County 

Sanitary Code. Where service is not available from the designated utility and 

new individual wells are appropriate, the utility should consider measures to 

ensure consistency with long~term water system extension. 

2.1.5. Proposed new public water systems within city limits or the Grand Mound 
UGA 

Where service from the designated water system is available on a timely and 

reasonable basis, no new public water systems will be allowed. 

Particularly within the Yelm city limits and the Grand Mound UGA, some 

proposed developments might be distant from the eXisting water system 

pipelines. In these situations, the designated UWSSA water system should 

consider creative solutions such as a satellite system under the direct 

operation or oversight of the designated utility. 

2.2 Water System Design Standards for the South Thurston County UWSSAs 

The design standards adopted by each water system are designated as the design 

standards for each system's future service area, provided these meet or exceed 

State minimums including provision of fire flow. 

2.3 UWSSA Water Source Development Objectives 

It is the objective of this CWSP to secure and protect adequate water sources to 

meet long-range reqUirements of residential, commercial and industrial development 

in each UWSSA. The 20-year population projections in the "Joint Comprehensive 

Plans with Thurston County for Growth Management" and the Grand Mound Sub- ' 

Area Plan, and the service projections in the utility Water System Plans, provide 

benchmarks for development of water sources. This long-range source development 

objective will be achieved through conservation programs, water rights applications 

and other measures identified in .the six-year Water System Plans. 
, 
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Local jurisdiction coordination with the Department of Ecology Water Resources 

Program will be crucial to addressing water source development needs. In 

particular, additional source development will need to be coordinated with 

conservation programs approved by the Department of Health and comprehensive 

water resource management strategies developed through Watershed Plans for 

Water Resource Inventory Areas (WRIAs). 

As the cities and County develop Wellhead Protection Area (WHPA) plans, there will 

be a need to coordinate protection of capture areas that extend into unincorporated 

Growth Area and Rural designated areas. Wellhead capture areas should be 

considered in review of land use applications; in work programs for outreach 

programs including the Moderate Risk Waste Program, on-site system public 

education efforts and the Conservation District Farm Plan program; and in outreach 

by utilities to property owners in the wellhead areas. 
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3. WATER SYSTEM STATUS AND PROJECTIONS 

3.1 Tenino Urban Water Supply Service Area 

a. Existing City of T enioo water service 

The City of Tenino water utility was established prior to 1940. Currently, the 

system provides service throughout the 500~acre town and to a small area of 

adjacent unincorporated development The sysfem currently has 639 

(esidential services and 84 commercial customers. The Department of Health 

classifies the system as expanding, with a status of "green". DOH records 

identify a current residential service population of 1 ,550. 

Fire flow is provided to most areas at the Fire District #12 requirement of 

1,500 gallons per minute (gpm). Ample storage for the ne't20 years is 

provided in a new twin-tank 550,000-gallon reservoir. 

Improvements identified in the 1997 Water System Plan include: 

• 

• 

Replacement of remaining small water mains (mains 4 inches or 

under), 

Improved fire flow to a few specific areas; and 

Installation of about 13 fire hydrants to achieve a maximum distance ot 

350 feet to a hydrant; and 

Consideration of a new well at a different location (separate wellhead 

capture area) to improve system flexibility and reliability. 

b" Future service area boundaries and target population 

Tenino is identified as the future water service provider within the designated 

UGA in Ihe "City of Tenino Joint Comprohensive Plan with Thurston County 

for Urban Growth Managemenr adopted in 1994, This UGA boundary is 

utilized in tho Coordinated Water System Plan to idenUty the futuro water 

service area for the City of Tenino: See Figure 3-1" DOH records indicate 

that the system is considered "expanding" with a total of 797 approved 

connections" 

13 



The unincorporated Urban Growth Area totals about 740 acres, mainly 

southwest of the municipal limits along Highway 507 and in the southeast 

area of the town. This area is about 1 Y2 times the size of the existing 

municipality. As stipulated by the Joint UGA Plan, the unincorporated portion 

of the UGA is in a "holding zone" of 1 unit per 5 acres. Development at 

higher densities will occur through annexation and rezoning. Water service is 

also anticipated to be extended into the UGA following or concurrent with 

annexation. The UGA policy linkage of urban-level development with 

annexation should facilitate logical extension of Tenino water service. 

Population projections by the Thurston Regional Planning Council assume a 

modest growth rate for Tenino. Over the coming 25 years, TRPC projects a 

total population increase of about 20% for the Tenino UGA, to a 2025 

population of 1,940 (see Table 1-1.) The designated UGA has capacity to 

accommodate a substantially greater population increase. TRPC identified 

660 "developable" residential acres within the current municipal limits and the 

adopted UGA - compared to 106 currently developed residential acres within 

this area. 

Among the many factors that will influence future development patterns is 

sewerage service. Currently, all development in Tenino is served by on-site 

septic systems, as the City does not operate a sewage treatment facility. 

Provision of off-site sewage treatment and disposal could significantly 

increase densities of development and the rate of conversion of the currently 

undeveloped UGA to urban land uses. 

14 
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c. Water rights 

It appears that Tenino has sufficient water rights for the next decade or two, 

depending on the actual rate of growth that occurs_ Additional rights will be 

necessary to accommodate full development of the designated long-term 

UGA. 

The City of Tenino has rights for 88 million gallons per year, with a maximum 

instantaneous withdrawal of 700 gallons per minute. In the record year of 

usage (1989), 77 million gallons (88% of the rights) were used. Tenino's 

three existing wells can produce in excess of 668 gpm. 

The 1997 City of Tenino Water System Plan is based on 2015 projections of 

1,728 population in the service area and consumption of 79.5 million gallons 

projects. Using the WSP population projections, existing rights and the 

developed well capacity are sufficient for the planning period ending in 2015 

(Gibbs and Olson, 1997). The population estimate used for the Water 

System Plan is slightly higher than current projections from the Thurston 

Regional Planning Council (see Table 1-1). 

d. Source of supply and wellhead protection 

The city's wells are located on the north side of town near the middle school. 

An initial Wellhead Protection plan was included in the 1997 Water System 

Plan. A fixed radius capture area was estimated: This is intended to be 

supplemented in the future with an analytical model which will consider 

direction and rate of flow in identifying wellhead capture zones. 

The key wellhead protection issue identified in the 1997 Water System Plan is 

susceptibility to contamination from on-site septic systems. As described in 

the Plan: 

"Since Tenino has no sewer system, all houses have septic systems. 

Most of these septic systems are becoming aged and prone to failure. , 

16 



Should this occur, Tenino's wells could quickly become contaminated 

(as the city's three wells are closely clustered on the north side of 

town). Tenino has passed an aquifer protection ordinance to limit 

development congestion and land use in the aquifer protection area. 

These facts support the idea of the establishment of another City well, 

on City property, but removed from the existing wells. This would 

allow system flexibility and a continued supply of high quality water 

should the existing aquifer become contaminated." 

e. Other public water systems 

Because the city water system was established in the early years of the 

municipality, the City of Tenino water system supplies nearly all development 

within the Growth Area. One Group B system (Dashiell) serves 3 lots in the 

Growth Area south of the current city limits. There are no adjacent Group A 

public water systems. See Table 3~1 and Figure 3-1 for public water systems 

in the general vicinity. 

The proposed Silverbrook Estates development directly west of the city is a 

potential major issue for land use changes and for water service in the Tenino 

vicinity. This proposed project includes a 1 O~year build out of 520 dwelling 

units (eventually accommodating roughly the same population as Tenino in 

the early 1990's). The proposed project is anticipated to utilize 178 acre feet 

of potable water and 181 acre feet of non~potable irrigation water at the 10-

year build out condition (Silverbrook Estates Draft EIS, Table 3). However, at 

this time the proposed development is outside the UGA, is not designed for 

urban-level densities and is proposed to utilize independent non-municipal 

water and sewer utilities. 

17 
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3.2 Rainier Urban Water Supply Service Area 

a, EXisting Town of RainIer water service 

Nearly the entire- Town of Rainier is served by the municipal water system, In 

addition, about 24 residences outside the incorporated area are also served 

by the municipal system, See service area map at Figure 3~2. RetiecHng the 

makeup of the community, over 75% of water service connections are 

residential. 1998 estimated population within the Town is 1,560 (see Table 3 

- 2) 

The Rainier water system was established in 1950 (two years after 

incorporation) through Town purchase of a private water system, Significant 

improvements have been made in the past decade to source and storage 

facilities, through new construction and major repair of existing facilities. 

Department of Health data indicates that the system currently has 601 

services with a SOtv!re population of 1,421. The system ffi. approved as an 

expanding system. As identified in the current Water System Plan, until a 

new reservoir is constructed Rainier is limited to a total of 725 ERUs. 

Fire flow targets of 1,500 gpm in commercial areas and 750 gpm in residential 

areas were met in most areas during tests and modeling performed for the 

1997 Water System Plan. However, nodes did not meet these targets in the 

northeast commercial area and on Charm Lane west of the town limits. 
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b. Future service area boundaries and population 

The Uiban Growth Area boundaries and policies related to future 

development are contained in the "Town ot Rainier Joint COf!1prehensive Plan 

with Thurston County" adopted in 1995_ These policies identify Rainier as the 

intended water purveyor within the UGA For the Coordinated Water System 

Plan, the adopted UGA is the designated future service area for the Rainier 

municipal water utility. See Figure 3-2. 

The unincorporated portion of the UGA is in a ""holding zone" of 1 unit per 5 

acres. Development at higher densities will occur through rezoning which wm 
accompany annexation. Water service is also anticipated to be extended into 

the UGA following or concurrent with annexation, 

The 2015 water sefVice population projection utilized for the 1997 Town at 

Rainier Water System Plan IS 2,868. This projection is somewhat higher than 

the current TRPC 2015 population projections for the Rainier UGA (see Table 

1 - 1). 

Total "build-ouf' population oflhe UGA is estimated at about 4,200. This is 

based on estimated population capacity of the vacant developable area within 

the total UGA of 2,700 (Thurston County Comprehensive Plan Table 2-1). 

The 1999 residential developable lands study by TRPC identified a total of 

692 developable residential acres within the. future growth area, divided about 

equally between th\) eXisting incorporated areas and the designated UGA. 

The "developable" areas are over twice the currently developed residential 

lands in the Rainier growth area. A current development rates, full build-"{)ut 

population will not be reached for several decades. 
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c. Water rights 

Water rights appear sufficient for about 15 years of anticipated growth (to a 

service population of approximately 2,680). Water rights documented in the 

1997 Water System Plan total 332.2-acre feeUyear. These rights are 

projected to be capable of supporting a service population of approximately 

2,680. This population is anticipated to be reached in about 2013 (1997 

Water System Plan). 

Full build-out of the future water service area (to a population exceeding 

4,000) will eventually require significant additional rights. Based on the 

consumption estimates used in the 1997 Water System Plan and the 

projections of full UGA build out population discussed above, it appears that 

roughly 160 acre feet of additional water rights may be required in the coming 

decades to accommodate full development of the designated UGA (new 

rights required beginning about 2013). 

d. Source of supply and wellhead protection 

The town has several wells located in the "core" area near SR 507. The 1997 

Water System Plan recommends abandoning Wells 1, 2 and 5 due to 

concerns for community health and safety. Water rights from these wells 

would be transferred to Well 3, located south of the town in a site with lower 

vulnerability to contamination than Wells 1, 2 and 5. Maintaining the existing 

intertie with the Rainier Sportsman's Club is also recommended as a 

emergency alternate source. 

e. Key system development issues 

Storage is currently the limiting element for the Rainier water system. 

Additional facilities are required to meet storage requirements and improve 

pressure in the upper part of the town. The Six-Year Water Utility Capital 

Improvement Plan estimates project cost for needed reservoir and 

transmission main improvements at $1 ,000,000. In addition, corrosion control 

22 



facilities are recommended for Wells 3 and 6, at an estimated cost of 

$125,000. 

f. Other public water systems 

The only Group A Community system within the Rainier service area is the 

Rainier Sportsman's Club. A few Group B water systems are located in or 

near the Rainier future water service area: See Table 3 - 2 and Figure 3-2. 

The 1997 WSP identifies that an intertie exists with the Rainier Sportsman's 

Club. However, this intertie has been disconnected upon advice of the town's 

consulting engineer. 
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3.3 Yelm Urban Water Supply Service Area 

a. Existing City of Yelm water service 

The city provides service to nearly all developed areas of the city plus some 

limited service into the unincorporated UGA. North of the City of Centralia 

Power, Yelm water service has been extended beyond the adopted Urban 

Growth Area to serve existing residential development. 

Current DOH water system records identify a total of 1,000 connections and a 

residential population of 2,750. The estimated 2000 population of Yelm is 

3,030. An additional 1,160 are estimated to currently reside in the 

unincorporated Yelm UGA (see Table 1-1). 

Minimum fire flow provided by the system is 750 gallons per minute at 20 psi 

or as required by Yelm Fire District 2. Based on modeling of the entire 

system, increased line sizing and looping has been pursued to improve fire 

flow especially in commercial areas. 

b. Future selVice area boundaries and population 

The future Yelm water service area for this Coordinated Water System Plan is 

defined by the adopted Urban Growth Area boundaries. See Figure 3-4. 

These boundaries were identified in the City of Yelm Comprehensive Plan: 

Joint PI~fl with Thurston County adopted by the two jurisdictions in February 

1995. The incorporated area of Yelm constitutes 3,567 acres, 1I'{ith an 

additional 2,464 acres in the unincorporated Urban Growth Area (see TRPC 

data on Table 1-2.) The southwest quadrant of the incorporated area is 

essentially undeveloped. 

Significant future development is anticipated for Yelm. Thurston Regional 

Planning Council projects that population will nearly double by 2015, to a 

projected 8,320 within the UGA (see Table 1-1). The 1996 Yelm Water 
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System Plan projects even higher rates of growth: The WSP projects a 2015 

service area population of about 19,000. 

The adopted Yelm UGA has a substantial capacity to accommodate future 

growth. The TRPC study summarized on Table 1-2 identified 2,865 acres of 

developable residential lands within the Yelm UGA - compared to a 1998 

estimate of 340 developed residential acres in the area. About 213 of the 

developable residential acres are tn the currently unincorporated UGA. 

Based on the adopted Joint Plan polices for the Yelm UGA, futufe growth 

should be well coordinated with water system development. The Joint Plan 

provides that undeveloped land will remain in a Rural 1 UniU5 Acre 

designation throughout tile UGA until the land is incorporated and sewer 

service from ~he Yefm system is approved. This growth strategy will provide 

opportunity to coordinate the extensive improvements in source and other 

water system components that will be required to serve future development 
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c. Water rights 

The City of Yelm <;omprehensiv!3. Water Plan. approved in 1996 identifies the 

need for additional water rights as a priority issue. The current water rights of 

501 acre feet per year are adequate for design flows to serve about 1,140 

connections. 1996 Water System Plan data indicates that predicted annual 

consumption will equal or exceed existing rights in the near future. 

The Department of Health position as identified in the approval letter for the 

1996 Water System Plan is as follows: 

"The WSP demonstrates that the City has approached and in 1996 will 

exceed allowable water rights. Due to this situation DOH will be 

unable to approve construction documents that increase capacity 

and/or are growth related until additional water rights are granted by 

the Department of Ecology. The WSP is being approved because it 

has defined that the City is currently in the process to obtain additional 

rights." 

The city has filed several applications for additional water rights. The city's 

projected 20-year requirement for additional rights, including reclaimed water 

reuse from the city's new wastewater treatment facilities and conservation, 

totals 4,500 AFY. The wastewater reuse program was initiated in August 

1999, providing irrigation to several public and private sites. Aquifer recharge 

is anticipated to be an important component of the reuse program. 

d. Key system development issues 

DOH water system data indicates that existing water system pumping and 

storage capacity can accommodate 1,989 services. This is a SUbstantial 

addition to the 1,000 services existing at this time. However, securing 

additional water rights is an existing critical need, as discussed above. 
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In the longer-term future, the extensive growth anticipated within the adopted 

Urban Growth Area will require significant addltions to the water system. 

e. Other public water systems in the vicinity 

Due to development that occurred prior to Yelm water availabiljty, there are a 

number of other public water systems in and adjoining the Yelm Urban Water 

Supply Service Area, Figure:;4 illustrates location of several of the Group A 

Community and Group B systems in the vicinity. Parcel-specffic mapping of 

the residential systems on Figure 3-4 is available at the Thurston CQunty 

Geodata websi~e at ~.geQQ~ta.Q.Ul. 

Attached Table 3-3 lists over 20 public existing public water systems within 

the deSignated future Yelm water servIce area (Urban. Water Supply Service 

Area). These include systems serving commercial uses and smaller 

residential systems serving up to 30 residences. Over time, some of these 

systems may be incorporated into the Yelm municipal system, 

Table 3-4 identifies several systems in the Yelm vicinity but outside the 

UWSSA Two larger systems are directly adjacent to the northeast boundary 

of the existing Yelm service area. These are Nisqually Pines, with a total of 

689 connoctions, and the South Sound UtilITies Andrews First system with 

112 connections. 

29 



~~--~~~-'~~D~~! I 
!l 

• E 

! 
'f I 

~ 
E 
8~ 
<~ 

~ • • 
~~ 

" 
~ 

n ~ ~ 
, 

~ 
~ 

~ 
~ 
~ 
II) 

!Ii .-; 

~\ ~ 
I ~ I ~ 

!Ii I i!: 
0 , ~ ::e ~ 

ill ~ :.;: 

30 



.r
tB

L
E

 3
-3

 
U

S!
10

/2
00

0 

O
T

H
E

R
 P

U
B

LI
C

 W
A

TE
R

 S
Y

ST
EM

S 
W

IT
H

IN
 T

H
E

 Y
EL

M
 U

RB
A

N
 W

A
TE

R
 S

U
PP

LY
 S

ER
V

IC
E 

A
R

EA
 

1 
N

A
M

E
 

B
R

ID
G

E
 C

O
U

R
T

 W
A

T
E

R
 ..

.. 
I 
~ 

B
U

L
L

 R
U

N
 W

A
T

E
R

 S
Y

S
T

E
M

 
C

I!:
:E

M
E

N
'S

 L
IV

E
S

T
O

C
K

 E
 

,'S
 

TH
' 

E
S

T
A

T
E

S
 

G
R

E
E

N
 F

IE
LD

S
 M

oe
 

H
U

LL
, 

L
IN

D
A

 M
 

K
IN

G
S

 
IM

C 

E
 H

O
M

E
 P

A
R

K
 

'R
 S

Y
S

T
E

M
 

::: 
H

O
M

E
 P

A
R

K
 

::Q
U

A
L 

Y
 R

E
S

' 

Iw
,-

:L
M

 v
 

:W
A

 
ER

 ~
l
-
0
2
4
9
 

T
N

C
 =

 Tra
n

ci
e

n
t 

N
o

n
-C

o
m

m
u

n
ity

 
C

O
M

 =
 C

o
m

m
u

n
ity

 (
Le

. 
re

si
de

nt
ia

l)
 

~
 IT

V
P

E
I 
SE
~ 

B
 

B
 A
 

TN
C

 
B

 B
 

13
 

8 
23

 
8 

2C
 

B
 

3C
 

B
 

29
 

A
 

C
O

M
 

18
 

_ 
...

 
-
-

-
B

 
25

 
B

 
2(

 
A

 
C

O
M

 
24

 
A

 
TN

C
 

24
 

T
N

C
 

24
 

8 

S
O

U
R

C
E

: 
W

a
sh

in
g

to
n

 D
e

p
a

rt
m

e
n

t 
o

f 
H

e
a

lth
fa

cc
e

ss
/p

w
sw

e
lls

.m
d

b
 

ss
/e

xc
et

l/t
h 

pu
 b

w
trf

ye
l m

, x
is

 

R
N

G
 

_
_

 
O
P
E
R
A
T
O
~
_
 

_ 
I 

P
H
O
N
~
 

02
E

 
P

H
IL

 
02

E
 

R
O

B
E

R
T

 G
, 

LO
P

E
R

 
12

E 
E

D
 F

L
O

O
[ 

11
E 

B
R

U
C

E
 R

P 
I 

01
E

 
E

D
IT

H
 D

E
L

A
T

U
S

H
 

36
1 

01
 E

 
D

E
N

N
IS

 W
H

A
L

E
N

/B
E

A
C

O
N

 P
R

O
P

 
80

1 
02

E
 

P
H

IL
 

17
 

I 
02

E
 

JO
E

 ~
-
-
~
-

-l
 c
g
s
.
~
_
H
U
L
 

02
E

 
G

A
R

Y
 R

E
M

L
IN

G
E

R
N

E
R

N
 T

IL
LM

A
N

 
I 

42
54

51
87

40
 

17
 

01
 E

 
D

O
U

G
L

A
S

 L
 C

A
M

E
R

O
N

 
36

0:
45

 
17

 
02

E 
17

 
01

E
 

C
H

A
R

L
E

S
J 

17
 

01
E

 
R

IC
K

 
01

E 
CH

 

9 4 3 2 4 9 1 8 3C
 4 o 2C
 

02
E

 
IH

ER
B

 B
A

TT
EL

L 
I 

3(
30

84
76

i:,
'l3

 
I 

3 
P

H
IL

 
02

E
 

JA
M

E
S

 S
. 

W
IT

T
 I

II 
p
~
 

-
-
-
-
~
0
4
5
8
7
7
3
5
 f

-
-
-
4

 

2 3 o o o 
02

E
 

JO
H

N
 T

H
O

M
S

O
N

 
3

6
0

4
5

8
6

1
2

8
 

1 
I 

01
 E

 
E

D
 R

A
N

G
E

R
 

36
04

58
55

71
 

3 
0 

\6
04

58
23

13
 

9 
0 

31
 



W
A

T
E

R
 S

Y
S

T
E

M
 N

A
M

E
 

A
N

D
R

E
W

S
 F

IR
S

T
 

C
L

A
R

Y
 W

A
T

E
R

 A
S

S
O

C
IA

T
IO

N
 

C
R

Y
S

T
A

L
 S

P
R

IN
G

S
 D

E
V

E
L

O
P

M
E

N
T

 I
N

C
 

N
IS

Q
U

A
LL

 Y
 P

IN
E

S
 C

O
M

M
U

N
IT

Y
 C

LU
B

 

O
R

N
D

O
R

F
 W

A
T

E
R

 S
Y

S
T

E
M

 

W
E

S
T

E
R

N
 A

IR
P

A
R

K
 

Z
E

B
R

A
S

 A
Q

U
E

O
U

S
 S

U
B

S
T

A
N

C
E

 

TN
C

 :
: T

ra
nc

ie
nt

 N
on

-C
om

m
un

ity
 

C
O

M
 =

 Co
m

m
u

n
ity

 (
Le

. 
re

si
de

nt
ia

l)
 

G
R

P
 

Ty
PE

 
A

 
CO

M
 

8 A
 

CO
M

 
A

 
CO

M
 

8 A
 

CO
M

 
A

 
TN

C 

TA
B

LE
 3

-4
 

O
T

H
E

R
 P

U
B

LI
C

 W
A

TE
R

 S
Y

ST
EM

S 
Y

EL
M

 V
IC

IN
IT

Y
 (O

U
TS

ID
EU

W
SS

A
) 

S
E

C
 

T
N

S
H

P
 R

N
G

 
O

PE
R

A
TO

R
 

18
 

17
 

02
E

 
W

A
S

H
IN

G
T

O
N

 W
A

T
E

R
 S

E
R

V
IC

E
 C

O
, 

13
 

17
 

01
E 

B
O

A
R

D
 M

E
M

B
E

R
S

/G
A

IT
H

E
R

 

18
 

17
 

02
E 

M
E

L
V

IN
 E

. 
H

O
U

S
E

H
O

L
D

E
R

 

17
 

17
 

02
E 

sc
an

 FO
R

B
E

S
 

29
 

17
 

02
E 

V
IN

C
E

N
T

 C
A

JI
G

A
L

 

2
8

 
17

 
02

E 
G

R
E

G
 B

R
U

C
E

 

14
 

17
 

01
 E

 M
A

T
T

H
E

W
 S

C
H

U
B

A
R

T
 

S
O

U
R

C
E

: 
W

a
sh

in
g

to
n

 D
e

p
a

rt
m

e
n

t 
o

f 
H

e
a

lt
h

/a
cc

e
ss

/p
w

5
w

e
lls

,m
d

b
 

$
s/

e
xc

e
il/

th
 p

u
b

w
tr

/y
e

lm
, x

is
 

, 

05
/1

0/
20

00
 

R
E

S
ID

E
N

T
IA

L
 

N
Q

N
R

E
S

 
P

H
O

N
E

 
C

O
N

N
E

C
T

IO
N

S
 C

O
N

N
E

C
T

IO
N

S
 

36
04

91
37

60
 

11
2 

0 

36
04

58
75

56
 

10
 

0 
36

04
58

54
32

 
16

 
0 

36
04

58
73

93
 

62
8 

96
 

25
35

35
07

19
 

4 
0 

30
 

0 
36

08
94

09
19

 
1 

1 



3.4 Grand Mound Urban Water Supply Service Area 

a. Existing water service 

The Thurston County Grand Mound Water System began service in 1999. 

The initial customers are existing commercial uses in the Grand Mound Urban 

Growth Area in the vicinity of Old 99 and SR 12. Funding for the initial phase 

water system facilities was largely provided by a UUD on the property owners 

in the initial service area (see Figure 3-5). Formation of the Grand Mound 

water and sewer UUDs was an explicit condition of the Urban Growth Area 

zoning approved by the Board of County Commissioners in 1997. Thurston 

County is the water purveyor as there is no established municipality at Grand 

Mound (unlike the other UGAs in Thurston County.) 

Initial storage and source facilities installed in 1998, comprised of Wells 1 and 

2 and 470,000 gallon Storage Tank 1. With the current facilities, DOH has 

approved service for up to 1,000 equivalent residential units. 

b. Future water service 

The Urban Water S€lvice Supply Area for the Thurston County Grand Mound 

System is the adopted Urban Growth Area. See Figure 3-6. The UGA 

encompasses a total of about 982 acres including right-of-way and other non

buildable areas. The area included in the initial UlID encompasses about 

360 acres. 

Most development in the Grand Mound UGA is antiCipated to be for 

commercial and industrial purposes. "Full development" estimated flows 

identified in the 1998 Water System Plan are about 370,000 galions per day 

for Industrial/Commercial uses. About 200 acres are designated for 

residential uses. An estimated 142 acres of developable residential lands 

were identified in the Thurst()n Regional Planning Council study (see Table 1-
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2). Full development of the residential area is anticipated to require about 

90,000 gallons per day to serve residential uses. 

c. Source of supply and water rights 

The Thurston County Grand Mound Water System wells are located in the 

vicinity of 201 st and Tea Street, west of the Grand Mound UGA. A Wellhead 

Protection Plan is included in the Water System Plan approved by DOE in 

1999. 

Water rights obtained for the water system are projected to be adequate for a 

number of years. The right provides for 521 acre-feet of water per year at a 

maximum flow rate of 870 gallons per minute. 

d. Key system development issues 

Protection of source water is a key issue for the Grand Mound system. The 

Scatter Creek aquifer is highly productive but also highly susceptible to 

contamination due to the extremely porous salls. lateral groundwater 

movement is also very rapid. The 2-year capture area for Well 2 extends 

over 4 miles to the northeast; the 6-month capture zone extends about 1 mile 

into the core of the designated commercial and industrial zoning· in the UGA. 

Agricultural uses have created documented problems within and proximate to 

the estimated capture zone. In some cases, improved manure management 

and other improved practices have led to documented improvement in water 

quality in a relatively short period, due to the rapid aquifer recharge. As 

industrial and commercial activity increases, attention to proper practices to 

avoid contamination from various materials will be vital to success in 

protecting the groundwater source of the Thurston County Grand Mound 

Water System. 
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e. Other public water systems 

Existing commercial uses in the Grand Mound area were generally served hy 
one-service "public~ water systems. Several mobile home parks are served 

by th~ir own existing water systems. The Maple Lane School correctional 

facility is now served by Thurston County Grand Mound Utility sewer but 

-retains its own water system, under special arrangement with Thurston 

County. Existing public water systems In the Grand Mound Urban Water 

Supply Service Area are listed on Table 3~5, Service areas of the Group A 

Community and residential Group B systems are indicated on Figure 3-5. 

Some existing systems have akeady been incorporated into the County 

Grand Mound system. Over tlme. it is anticipated that the remaining small 

water systems serving commercial uses within the UGA will be 

decommissIoned in favor of Thurston County Grand Mound Water System 

service. Some property owners may elect to maintain the wells for irrigation 

uses. The other weJls should be properly abandoned to reduce potential 

contamination of the aquifer. 

The extensive UGA area beyond existing water service_lines may pose a 

challenge 10 future waler system development. The Grand Mound UGA Sub

Area Plan allows development throughout the UGA, with the condition that 

areas not provided with -urban sewer- and water will be designed to ultimately 

achieve urban levels of density. There may be interim-density development 

proposals that are too distant for selvice from the existing water system. 

Creative solutions such as satellite systems operated under the "wing'" of the 

County water utility may meet property owner desires while allowing eventual 

Thurston County Grand Mound water service throughout the long-term 

service area. 

The vicinity surrounding the Grand Mound UGA contains numerous small 

public waler systems (see Table 3-5.) In the long run, there may be mutual 

benefit in exploring iatertie opportunities with systems wilh stomge capacity, 

such as Rochester High School (78,000 gallon storage capacity per DOH 

records) and Maple lane School. 
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3.5 Bucoda Urban Water Supply Service Area 

3. Existing water service 

The Bucoda water system provides service throughout the town. According 

fo DOH water system data, there are 239 existing connections with a 

residential population of 645. 

b. Future water sClvice 

Based on existing source and storage facility capacity, the Bucoda water 

system is approved by the Department of Health fer a total of 393 services. 

This would accommodate about 150 additional future connections. 

Thurston Regional Planning Council population projections anticipate a very 

low rate of growth for Bucoda (see Table H), By 2025. population is 

projected to increase by only 5% over current levels. 

A different view of potential future growth in BucOda is provided by the 

"developable residential lands" study conducted by TRPC, As shown on 

Table 1-2, the study identified 60 acres of developable residentiallan.d

nearly equal to the currently developed residential area of 62 acres. This 

available area has the potential to accommodate a signfficant increase in 

population and in water service from the Bucoda water system, 

c, Source of supply and water rights 

Water system improvements in the mid-1 9905 include an additional well and 

storage capacity of 120,000 gallons including fire How. 

The Bucoda water system has a groundwater right for 157 acre-feet per year 

of withdrawal. This appears to be sufficient to support existing and 

anticipated future development of the water system. This includes the total of 

393 services currently approved by DOH based on existing source and 

storage facilities. 
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d, System development issues 

The utility is striving to replace aging and undersized water lines, particularty 

in the south end of town, As described above, both source and storage are 

adequate for projected needs at this lime. 

c. Other public water systems in -the vicinity 

There are no other public water systems within or adjacent to Bucoda. As 

shown on Table 3-7. DOH data indicates that there are two systems located 

over 1 mile north of Bucoda, serving a store and a mobile horne parle There 

are no potential opportunities for intertie or arrangements with other public 

water systems in the Bucoda vicinity" 
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4. WATER SERVICE REVIEW PROCEDURE 

4.1 Water Service Objectives 

The long-term vision of this Plan is that service will eventually be extended from the 

central water system throughout each designated long-term service area. 

Development of new individual wells or small public water systems within an Urban 

Water Supply Service Area is strictly limited as the last-priority service option, to 

ensure the highest possible water quality and service to the public. The designated 

utility may need to pursue creative solutions where proposed new development is 

distant from the existing water lines. Alternative solutions discussed in this Plan 

include "satellite" service through a new well or interim service from an existing 

adjoining public water system. 

The designated water utilities will need to be involved throughout the land 

development process. Table 4 - 1 summarizes the general types of utility 

commitment anticipated at the various points in the development process. 

Table 4 -1: Utility Commitment To Service 

UTILITY COMMITMENT POINT IN DEVELOPMENT PROPERTY OWNER 
PROCESS RESPONSIBILITY 

1. Preliminary information Presubmission conference or Provide preliminary information 
on water service availability, direct property owner on development proposal 
conditions, costs. contact with utility (generally no fee for 

presubmission conference) 

2. Conditions of Service Preliminary approval of plat, Payment of fees, construction 
from utility. Establishes short plat or site plan; may of water lines extensions and 
commitment to serve new also be used to establish other site-specific conditions of 
lots/new development provided conditions when a property approval. All conditions must 
financial commitment and owner proposes to extend be met prior to final plat 
other conditions are met. water lines for new services. approval. 

3. Confirmation of Water Building permit issuance Payment of GFCs and other 
Availability and Service fees (if not previously paid). 
Connection Depending on water use of the 

proposed occupancy, may 
require additional GFCs. 
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4.2 Priority Leve! 1: Water Service From the DeSignated Waler System 
TatHe 4 ~ 2: Water Priority of SOlVice Process For New Oevelopment 

1
-'------ ,~--- ,-"" "'----,-,,- -.- .,-~ ---,~,~, ~ .. --,-
Applicant submits development permit application including proposed water service. 

(In unincorporated areas: Utifize "Priority of S€fVice~ form from Environmental Health) 

i Mutlicipal Utilit~ action options: 
; ;J 

I 6~~~r:~~:~~~:;e~:~~~ o~.~~!t~r~:~:~~p:;:~: to:T::ie~~~%i~:~~i~,~iJ::~~~s I' 

I may include water line distant from existing lines for: neighboring public water 

1 
extension, hookup fee timely service, utility may systems regarding opportunities I 

payment and other conditions propose satellite service to for selVlce (Section 4,3.1) : 
( to be met by applicant allow water provision through a ; U 1 

{Section 4.2.1} separate system, with ultimate . ~ ... __ 
Incorporation into the municipal Neighboring system options: ' 

u 

Negotiate and accept 
water service 

conditions. Utmty 
provides conditional 

commitment to serve, 

u 

system. Another option is U 
interim service from an 

existing adjoining publfc water 
system with capacity to serve 

(Section 4.2,2) 

Neighboring 
water system 
has capacity, 
provjdes terms 

of service 

No other 
option. New 
water system 

is allowed 
. (4.3.2) 

" U· U 
Applicant action o:tions: --'~-;'ater $~sten; 

U i Ptan and 
.... ---- ~ construction 

Applicant appeals water service conditions vIa the 'I plans 
Jurisdiction's administrative appeal process (see submitted to 

Section 4.4) Hearing Body options: , Stare DOH/Env 
j) ,I Health for 

-----T---"---'--,--- -----iI' approval 
Confirm terms Identify items I Allow 

of servicc to renegotiate ( applicant to If: 

" u U I seek other I! 

i _ service _~-'.'--~~_ 

r--····- Water scrvice approved 

v 

, U 
~----------- ------~-... --------.... -~~---.... ~----.... -~~~~ 

Development approval and construction; water hookup 

Table 4-2 iIIustrares the key steps in water service review for proposed new 

development. 
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In most cases, it is anticipated that the designated municipal water system will 

provide timely service to new development. "Timely" service is defined for this 

CWSP as water service available within 120 days of the time of anticipated project 

development. The time of project development cannot precede the projected time 

that building permits could be issued for the project. 

4.2.1 Direct Service From the Designated System 

1. Proposed cI~velopment within municipalities: For new development 

occurring inside the municipal boundaries, conditions of water service 

will be included in approvals for Preliminary Plats or other 

development projects. The municipality's combined responsibility for 

land use planning and utility provision should simplify the process of 

water service review for new development. 

2. Proposed dex~!opment wit!11n_unincorpor~ted UGAs: In 

unincorporated UGA areas surrounding the municipalities and in the 

Grand Mound UGA, development applications are submitted to 

Thurston County Development Services. Water service is coordinated 

with development review through the following process: 

(1) The Priority of Water Service form from Thurston County 

Environmental Health is provided to the applicant at the earliest 

opportunity. 

(2) The proponent contacts the designated water utility. The 

submittal will include anticipated time of project development 

and required information on anticipated water SeNtCe 

reqUirements. 

(3) The Priority of Water Service form is completed by the utility 

and returned to the applicant. Designated utility offer of service 

and proponent agreement to terms is the anticipated outcome 

in most cases. 

44 



Where lhe proposed development is distant from existing water 

Hnes, creative solutions such as satellite service may be 

needed, See the following section for discussion of alternatlves 

where development IS too distant for tfmely and reasonable 

extension of the central water system. 

(4) The applicant submits the completed Priority of Water Service 

form to Thurston County Development Services. The water 

service form is necessary to achieving a "complete application" 

for the proposed development The stipulated conditions of 

water service are then incorporated into approval of the 

Preliminary Plat, Preliminary Site Plan or other development 

approval process. 

4.2.2 Alternative service under authority of the designated water system 

Depending on the location and scale of development, it may not be financially 

feasible for the development 10 extend water lines from the existing central 

water system. Particularly for Grand Mound and Yelm, the UGA extends 

significantly beyond the current area of water service. Creative alternatives, 

which may ensure timely service to new development while retaining 

municipal water service authority. include: 

1. §~t~.!!!!.~~~~i~; Under the satellite system concept, a development 

may require water service within the future water service area of a city 

or the county, but may be too distant for feasible extension of water 

mains to directly serve the development. In this case, a "satellite" 

water system may be the best option. This situation may particularly 

apply to Grand Mound, as land use regulations allow development 

throughout the UGA. 

A satellite system could be owned and operated by the city or county, 

provided the utility has been approved by DOH as a Satellite 

Management Agency. Alternately, another SMA water system 

operator could be approved to serve the property in question, with an 
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agreement for future interconnection with the city or county water 

system. 

The assumption is that by permitting this form of operation, the 

designated water system will eventually interconnect all of the satellite 

systems within its future selVice area into one larger coordinated water 

system better able to serve the public need. 

2. Interim service from a..nother water system: In certain circumstances, 

the most feasible option may be to authorize interim service from a 

neighboring eXisting public water system to the proposed new 

development. Conditions of interim service include: 

(1) The adjacent water system must have adequate approved 

system capacity to serve the proposed development from the 

existing water system; and 

(2) A written agreement is required between the interim purveyor 

and the designated future water system defining responsibilities 

for interim service and long-term water service, including 

provision for future incorporation into the designated water 

system. A notice to future property owners shall reference the 

agreement and the location where a copy can be obtained. 

The agreement must be filed with the County Auditor. 

4.3 Service Declined by Municipal System: Priority of Service Process 

If the designated water system declines to provide service to the proposed 

development, the priority of service process will continue as follows (see Table 4-2, 

third column): 

4.3.1 Service from Neighboring System 

Neighboring public water systems will be identified by the Environmental 

Health Department for the applicant to contact. The applicant will contact the 
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neighboring public water systems regarding their capacity and interest in 

providing service to the proposed development. If a neighboring public water 

system has capacity and interest in long-term service to the new 

development, the applicant will negotiate terms from the system and submit 

the Priority of Service Form to Environmental Health. The conditions of 

service are incorporated into development approvals as described above. 

If the parties cannot agree to terms, the applicant may appeal the water 

service conditions as described in Section 4.4. 

Under this concept, after final approval from the Department of Health and 

Environmental Health, the service area boundaries of the municipal utility and 

the neighboring system will be adjusted to reflect the change in water system 

service areas. 

4.3.2 New Independent Water System or Individual Well 

Establishment of a new water system or individual well(s) to serve the 

development may be proposed only if 1.) Thurston County Environmental 

Health determines that water service is not available from any existing public 

water systems, or 2.) On appeal, the Hearing Body determines that conditions 

of service from a/l other available water system(s) are not reasonable. 

The approval process for a public new water system includes the following: 

(1) In conformance with DOH requirements, the new system must be 

operated by an approved satellite management agency (SMA) if one is 

available. Written indication of unavailability must be provided from 

each SMA approved for operation in Thurston County if the applicant 

desires to establish a new independent water system. 

(2) The applicant must then prepare and a water system plan and 

construction documents for the system following the regular 

procedures of DOH. 
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(3) DOH and the County must approve the water system plan and 

adjustment must be made in the service area boundaries of any 

affected water systems. Pursuant to RCW 70.116.070(2), disputes 

regarding S81Vico area boundaries may be appealed or referred to the 

Secretary of DOH for resolution. 

Use of individual wells must be approved by Environmental Health, including 

provision of a sanItary radius around the wetlhead. 

4.4 Appealing Conditions of Service 

if an applicant considers that the terms of water service fail to meet requirements for 

timely and reasonable service, an appeal may be submitted as described below. 

Appea!s may be filed relating to cost of required facilities to complete a water system 

extension, but not hookup fees or rates. The process is summarized as follows: 

4.4.1, Hearing body 

(1) Disputes within incorporated areas: Water service appeals related to 

proposed devefopmeoi within incorporated areas will be addressed 

through the city's administrative decision appeals procedures. 

(2) Appeals w~hln unincorporated Growth Areas: Appeals of conditions of 

water service within the Grand Mound UGA and unincorporated 

portions of other UGAs will be submitted to the Thurston County 

Hearings Examiner pursuant to nle 2 06 of the Thurston County 

Code, 

4.4.2 Criteria for "timely and reasonable service" 
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Criteria considered for appeals of water service conditIons, in addition to any 

other requirements of the prescribed appeal process, shalf include 

consideration of: 

(1) Consistency with DOH "timely and reasonable service~ guldance 

criteria; 

(2) Consistency with the South Thurston County UGA Coordinated Water 

System Plan and the designated system's water system plan; 

(3) Consistency with Urban Growth Area Jomt Plan land use and utility 

service policies and objectives; and 

(4) Ensuring that reasonable use of the property is allowed under the 

proposed terms of service. 

4.4.3 Hearing body action 

The body hearing the appeal of water service conditions has three options for 

action: 

(1) Confirm the terms of service proposed by the designated water 

system; 

(2) Identify speCific items where the proposed terms of service do not 

satisfy criteria of timely and reasonable service, and return the issue to 

the parties for further negotiation; or 

(3) Advise Environmental Health that the teons offered by the designated 

system are unreasonable; that no agreement among the parties is 

feasible; and that the applicant should be free to proceed with the next 

alternatiVe method of supplying water to his development. 

Under this option, the Environmental Health Department wnl proceed 

wrth the Priority of Service process described in Section 4,3. The next 

priority for sefVice IS extension from an existing neighboring public 

water system. Only in the last resort will a new independent water 

system be allowed. 
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4.5 Existing Small Water Systems 

Minimizing the number of separate water systems is a long-term objective of the 

Public Water System Coordination Act. Incorporating existing small systems into 

municipal systems is consistent with this objective. State legislation [RCW 

70.116.050(4)(g)] stipulates that a Coordinated Water System Plan "include policies 

and procedures that generally address failing water systems for which counties may 

become responsible under RCW 43.70.195." Policies are discussed below 

addressing two types of situations: Opportunities to incorporate existing small 

systems into the central water system; and response to crises situations in 

management or operation of existing small systems. 

4.5.1 Incorporating existing small systems within the various UGA service areas 

Particularly at Yelm and Grand Mound, the deSignated UWSSA's contain 

several existing "public~ water systems (see maps and tables in Section 3). 

Some of th~se systems serve a single existing business. As these 

businesses and neighborhoods hook up to the sewer systems at these two 

communities, they will also generally become water customers for potable 

water service. 

Decommissioning an existing public water system requires coordination with 

several State and County agencies to ensure that regulations are met and 

databases are updated. See Appendix B for a draft procedure from the 

Thurston County Grand Mound system to ensure a smooth incorporation of 

existing small systems into the designated expanding water system. 

Three key steps are: 

(1) Notify the Washington Department of Health Drinking Water Program 

to inactivate the previous water system and add the new service to the 

municipal system; 

50 



(2) Coordinate with Thurston County Environmental Health to ensure that 

the well is properly abandone<i (or is provk1ed with the required 

sanitary radius surrounding the wellhead): and 

(3) Consolidate water rights into the municipal rights through action of the 

Washington Department of Ecology or the Thurston County Water 

Conservancy Board. 

Inadequate attention to these procedural details may resuit in problems such 

as: 

• Notices of sampling noncompliance from DOH to the former water 

system operator - even though they are no longer in the water 

business; 

Lack of timely action to properly abandon welfs. This may result in 

unused wells having protective radius compromised by new 

development or other conflicts with intended uses of the land. 

4.5.2. Des(gnated system response in event of small water system failure 

There is the potentia! that certain existing small water systems within 

UWSSAs will encounter significant problems in source of supply, source 

protection, or operational viability. 

It '11m generally be preferable for these small water systems to be integrated 

into the desrgnated water system, provided financing and other conditions of 

the designated system are met Through this approach, rt should be possible 

to avoid or greatly reduce the potential that any water system would 90 into 

formal receivership, Receivership is a court action, which occurs when there 

is serious failure of the water system operator to perform (see RCW 

43.70.195). However, the receivership process is very difficult for all 

participants and is not the preferred route for resolving small water system 

problems. 
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5. PROSPECTS FOR JOINT FACILITIES AND MANAGEMENT PROGRAMS WITHIN 
THE SOUTH THURSTON COUNTY UGA URBAN WATER SUPPLY SERVICE AREA 

5.1 Potential for Joint Activities Between the Purveyors 

Due to the distance between the various UGA service areas, development of jOint 

facilities is not feasible. Joint management efforts may evolve in the future, such as 

efforts to improve water rights processing within the region or within specific basins. 

5.2 Emergency interties 

Emergency intertie between the municipal and county purveyors included in the 

South Thurston County ACWSP is not feasible due to distance between service 

areas. Such emergency interties should be considered in individual water system 

planning. The tables in Chapter 3 identify other public water systems within or in the 

general vicinity of the UGA water systems. While opportunities are limited by the 

small number and/or limited size of most other water systems in the various UGA 

service areas, the larger Group A Community systems may achieve mutual benefit 

from emergency intertie to increase reliability of service. One example is the existing 

intertie between the Town of Rainier water system and the Rainier Sportsman's Club 

system. 
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6. PLAN IMPLEMENT A TION AND REVIEW 

6.1 Water System Plans 

Water system plans update is an on-going process. Prior to approval by DOH, 

Thurston County Environmental Health will review and comment on each 

comprehensive plan to ensure consistency with the recommendations of the Area

Wide Supplement and growth management policies related to water system 

coordination. This review will insure the maximum coordinafion of water system 

planning within the Urban Water SuppPy Service Area. 

6.2 Revision of Future Service Areas 

External boundaries of the Urban Water Supply Scovice Area (UWSSA) should be 

revised at the same time as future revisions to the Urban Growth Area (UGA) 

boundaries, to ensure coordination of growth management planning with water utility 

planning. 

county Commissioner and city council/commission public hearing process on 

revision of a UGA should specifically indude concurrent consideration of the UWSSA 

boundaries. This parallel revision should be noted in tega! notices and public 

information. Final action taken by resolution or ordinance should concurrently revIse 

the UGA boundary and the external boundaries of the UWSSA. 
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APPENDIX A: GLOSSARY OF ACRONYMS AND TERMS 

Acronyms: 

CWSP: South Thurston County UGA Coordinated Water System Plan 

Washington State Department of Health DOH: 

UGA: Urban Growth Area designated by mutual agreement of the affected 

municipality and Thurston County 

UWSSA: Urban Water Supply Service Area 

Terms: 

"Area-wide Supplement" 

Supplementary provisions addressing area wide water system concerns of the Coordinated 

Water System Plan. Contents as stipulated in RCW 70.116.050(4) and WAC 246-293 

include: 

Assessment of related adopted plans; 

Identification of future service areas for expanding systems; 

Minimum area wide water system design standards including fire flow; 

Procedures for authorizing new water systems in the Critical Water Supply Service 

Area; 

Assessment of potential shared facHities or programs including agency interties; 

Satellite system management requirements; and 

Policies and procedures generally addressing failing water systems for which 

counties could become responsible under RCW 43.70.195. 

"Abbreviated Coordinated Water System Plan (ACWSP)" 

This is a plan for public water systems within a critical water supply service area as 

identified through the Public Water System Coordination Act (RCW 70.116.) The Plan 

consists of the approved Water System Plans for systems within the designated area plus 

an Area wide Supplement These documents identify the present and future water system 

concerns and set forth a means for meeting these concerns in the most efficient manner 

possible, as stipulated in WAC 246-293-110. 
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"Oesignated water system" 
The designated water system is the water purveyor identified to provide service to a gwen 

service area. When willing to provide the service in a timely and reasonable manner, the 

designated water system is assigned a priority right to provide public water service to the 

area. Expanding designated water systems must have an approved future service area 

identlfled ~n the Area wide Supplement and an approved Water System Plan incorporating 

the future service area. Non-expanding water systems will be the designated water system 

within their existing area of water distribution. 

"Interim Water Service" 

Interim water service is allowed within the UWSSA where water is not available in a time!y 

manner by direct service from the designated utility. The assumption is that the designated 

utility will eventually incorporate the interim system into the centra! water system. The 

designated water system, an adjoining existing water system or an approved satellite 

system operator may provide interim service. 

"South Thurston County UGA Urban Water Supply Service Area (UWSSA)" 

This is the area where efficient and orderly urban-level development may best be achieved 

through coordinated planning by public water systems in the area. The boundaries of the 

South Thurston County UWSSA are the growth management areas for Yefm, Rainier, 

Tenino and Grand Mound and the incorporated area of Bucoda. 

"Public Water System Coordination Act (Coordination Act)" 

Regulations conlained in RCW 70,116 and WAC 246-293 establishes a process to 

coordinate the planning of public water suppries. 

"Time of project development" 

The time of project development is the projected time that water service will be required to 

serve the occupants of a proposed development The project proponent as part of the 

development review process will identify this, with confirmation by the Health Department 

The "time of project developmenf cannot precede the projected time that building permits 

could be issued ror the project 
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APPENDIX C: CONVERSION OF EXISTING "PUBLIC" WATER SYSTEMS TO GRAND 
MOUND WATER SYSTEM 

Jote: The following draft procedure was prepared for the Thurston County Grand Mound Water System in 
conjunclion with DOH and Environmental Health staff. The procedure identifies actions to ensure a 
smooth transition from a smaf/ "public" water system to the designated UWSSA utility Inadequate 
attention to the details discussed below may result in problems such as: 
* Notices of sampling noncompliance from DOH to the former water system operator; 
* Lack of timely acUon to properly abandon wells. This may result in unused wells having protective radius 
compromised by new development or other conflicts with intended uses of the land. 

Extending Thurston County Grand Mound (TCGM) water service to existing commercial uses will 
generally involve inactivation of a previously existing "public" water system. There are several steps in the 
process that need to be followed to avoid confusion and ensure compliance with State requirements. 

1. Inactivate the previous public water system; AND add a new service to the TCGM water 
system (commercial and multi-user residential systems only). W&WM notifies Rich Hoey at 
Washington Department of Health (DOH) concerning a change in water system status with: 
a) Statement that TCGM water system is to serve property that previously operated an 

independent "public" water system; 
b) DOCUmentation that cross contamination has been eliminated through either: 

(1) Disconnecting the well from plumbing and pulling pump facilities; or, 
(2) Installing a backflow device; 

c) Request to inactivate previous water system WFI (include water system i.d. number); and 
add water service data to TCGM WFI; and, 

d) Request that DOH provide a copy of the WFI following inactivation for our files. 
Abandonment or Conversion of Existing Well: Property owner notifies Phil Brinker at Thurston 
County Environmental Health (TCEH) that the existing well is to be abandoned OR converted to 
irrigation use (see WAC 173-160-381). Applies to all existing development connecting to the 
TCGM system. 
IF well is to be abandoned: 
a) Prior to work: Driller (or property owner) submits Start Notice to DOE and Notice of Intent 

to Drill to TCEH prior to work (72 hours minimum). 
b) Following work: Driller submits Driller's Report to DOE. 
IF well is to be converted: 
a) Property owner submits evidence of 100-foot protective radius to Phil Brinker, TCEH. 

3. Annual Submittal to DOE for Consolidation of Water Rights: Application to consolidate the 
water rights for sources that have been replaced by TCGM service will be periodically submitted to 
DOE. Both formal water rights and exempt sources may be requested for consolidation to the 
TCGM water right. Information sources for W&WM staff in completing the application for water 
right consolidation: 
a) WFl's of inactivated systems: From W&WM fries or DOH SADIE system. Documents the 

population served and location of the former use. SADIE includes source information. 
b) Driller's Reports of properly abandoned wells: From TCEH. Submit request to Phil Brinker 

for Driller's Reports by tax parcel number and former water system name. 
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APPENDIXD: NON-PROJECT ENVIRONMENTAL CHECKLIST 
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1. Proponent (e): Board of 
Thurston County Commissioners 

Address: 2000 Lakeridge Or SW 
Olympia WA 98502 

Phone: (360) 357-2491 

2. Representative: Tom Clingman 

Address: Thurston County Water & Waste 
Mgt. 
921 Lakeridge Dr SW Room 100 
Olympia WA 98503 

Phone: (360) 357-2491 

3. Property Address or location 
(e): Designated Urban Growth Areas of 
Grand Mound, Rainier, Tenino and Yelm 
in southern Thurston County 

4. 1/4 SmR (f): nfa 
5. Tax Parcel # (g): nfa 
6. Total Acres: 

Grand Mound UGA - 890 acres 
Rainier UGA - 1,430 acres 
Tenino UGA - 1.230 acres 
Yelm UGA - 6,030 acres 

7. Permit Type: Non-project policy 
adoption of Coordinated Water System 
Plan 

8. 
9. 
10. 

Zoning: nla 
Shoreline Environment: nla 
Water Body: nfa 

,---~~-----

* * ••• OFFICIAL USE ONLY·· *. * 

SEPA # (AI' __________ _ 

Case # (b). ___________ _ 

Related Cases: ___________ _ 

Date Received: ___________ _ 

Submittal: Complete 

Incomplete 

Information Requested: ________ _ 

Proposal (d): 

'" * "'. '" OFFICIAL USE ONLY'" * '" * '" 

11. Brief Description of the Proposal and Project Name: Designation of the Grand Mound, Tenino, 
Rainier and Yelm Urban Growth Areas as Critical Water Supply Service Areas under the 

Public Water System Coordination Act (RCW 70.116); and adoption of an Abbreviated Coordinated 
Water System Plan Area-Wide Supplement for the South Thurston County·Urban Growth Areas. 

12. Did you attend a presubmission conference for this project? Yes nfa No ____ _ 
If yes, when? _____________ _ 

13. Estimated Completion Date: Adoption anticipated in late 1999 or early 2000. 

14. List of all Permits, licenses or Government Approvals Required for the Proposal (federal, state 
and local--including rezones); Approval of the Board of County Commissioners and the Washington 
Department of Health pursuant to RCW 70.116-
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15. 00 you have any plans for future additions, expansion or further activity related to or connected 
with this proposal? If yes explain: See following question. 

16. Do you know of any plans by others which may affect the property covered by your proposal? 
If yes, explain: Adoption and revision of Water System Plans for the designated utilities addressing 
water service within the long-term service areas; expansions of the designated water systems to serve 
the identified growth areas. 

17. Proposed timing or schedule (including phasing, if applicable): nfa 

18. List any environmental information you know about that has been prepared, or will be prepared, 
directly related to this proposal. Environmental Impact Statements were prepared for the Joint 
Comprehensive Plans for Growth Management for Yelm, Rainier and Tenino. See also the ' 
Environmental Impact Statement for the Grand Mound Urban Growth Area Sub-Area Plan. 
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Evaluation for 
. ___ ... ~ ___ .. ~ __ .. _~ _~ ___ ~engyJJ~Oo!y 

fNVlgONIv1fNTAL ElE_~ENT~ 

1. !;.arth 
3. General description of the site (cirCle otle}: flat, rolling, hilly, steep siopes, 

mountainous, other 
Not applicable 

b. What is the steepest slope Uti the site (approximate percent sIQIW}? 
Not applicable 

c. What general types of soits are found on the site (for example, clay, sand gravel. peat, 
muck}? If you know the classification of agricultural soils, specify them and note any 
prime fannfand. 

Not apphcabfe 

d. Are there surface jndicators: o-r history of unstable soils in the Immediate vkitlity? if so, 
describe. 

Not applicable 

e, Describe the purpose, type and approximate quantities of any filling 0-( grading 
pmposoo. lodicate source of fiU. 

Not applicable 

f. Could erosion occur as a result of clearing, construction, o( use? ff so-, generally 
describe. 
Not applicable 

g. About what pereent Qt the site will be covered with impelVious sulfaces afier pt(ljoct 
cOhs(ructloo (for exampli;. asphalt or buildings)? 

Not applicable 

h. Proposed measures to reduce or control erosion. or other Impacts to the earth, If any: 
DeYefopn,ent~rejated Impacts from anticipated land uses Within the designated Urban Growth 
Areas are oot considered in Ihls Checklist. The proposed Coordinated Water system Plan 
does not des<gnate additional areas of f-uture growih. The CWSP is in response to the 
existing designation of the Urban Growth Areas throU9h the Comprehensiva Planning 
processes of the jurisdictions and provisions of tha State Growth Management Act Poficy
leve! considernlioo of grolNth impacts on the environment was conducted as part of the 
Comprehensive Plan adOplion processes. 

The CWSP links the adopted Urban (and use designallOna with provision of long-term water 
service appropriate for Ufban levels of development The proposed Plan provides a 
framework for eosuring reliable. timely service through designaling the municipal water 
utilities of Yelm, Rainier and Tenino and the Thurston County Grand Mound wotet utifity as 
the priority waier pUNeyor wIthin their respective Grewth Areas_ 

a. What types of emissio:ns to the air would result from the propo-sal (I.e., dlWt, 
automobile, odors, industrial wood smoke) during construction and whefl the ,>roject is 
completed? If an'y, generally describe and give approximate quantities It knDwo. 

Not applicable 

b. Am there any off-site sources o-f emissions or odor that may affect your proposal? If 
so, generally describe. 

Not applicable 
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Evaluation for 
____ ~~ncy !Js~.Q.l!lY. 

c. Proposed measures to reduce or control emissions or other impacts to air. if any: 
Not appllca~e 

3, Wi!ter 
a, $urfaS'~ 

(1) Is there any surface water body on or in the immediate viclnity of the site 
(including year«round and seasonaJ streams, saltwater, lakes, ponds, 
wetlandS)? If yes, describe type and provide names, If appropriate, state what 
stream or river it flows into. 

Not 3prUicable 

{2} Will the project require any wot1< over, in Qr adjacent to (wfthin 200 feet) the 
de$cribed waters? If yes, ~ease descrlbe and attach available plans 

Not applicable 

(3) Estimate the amount of fill and dredge material that would be placed in or 
removed from surface water or wetlands and indicate the area of the site that 
wouid be affecte<i. Indicate the source of fi1l material. 

Not applicable 

No 

(4) Will the proJl()$al require surface water withdrawals or diversions? Give 
generat description. purpose, and approximate quantities IfknoWfl. 

(5) ~s the proposal tie wlthin a 100~year flood plain? If so, note location on the 
sUe plan, 

Not applicable 

(6) Ooos the proposal Involve any discbarges of waste materials to surfae-e 
waters? If SO, describe the type of waste and anticipated volume of discharge. 

Not applicable 
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-_ ... _-_ .. -. 
Evaluation for 

____ Agency l)se O!!lY 

(1) Will ground water be withdrawn, or will water be discharged to ground water. 
Give general description, purpose, and approximately quantities if known. 

For domestic water service purposes, the Water System Plans for the affected 
utilities project the following water usage (in millions of gallons per year): 

Q!!rrent Usa-.Q8 ___ . ___ 2015I,1sag~ 
Tenino 189,000 gpd (1995) 218,000 gpd 
Rainier 170,000 gpd 353,000 gpd (2017) 
Yelm 886,000 gpd 6,240,000 gpd (2014) 
Grand Mound (service initiated 1999) 324,309 gpd 

(Phase I build out) 

(2) Describe waste material that will be discharged into the ground from septiC 
tanks or other sources, if any (for example: domestic sewage; industrial, 
containing the following chemicals ... ; agricultural; etc.). Describe the general 
size of the system, the number of such systems. the number of houses to be 
served (if applicable). or the number of animals or humans the system(s) are 
expected to serve. 
Not applicable 

c. Water RUfiOff (including stormwater) 

(1) Describe the source of runoff (including stormwater) and method of collection 
and disposal. if any (inctude quantities. in known). Where will this water flow? 
Wilt this water flow into other waters? If so, describe. 

Not applicable 

(2) Could waste material enter ground or surface water? If so, generally describe. 
Not applicable 

d. Proposed measures to reduce or contro,1 surface,.ground, and runoff water impacts, jf.~nv: 
Implementation of conservation plans and other measures identified in CWSP and Water 
System Plans related to prudent use of water sources. General impacts of growth are not 
pertinent to this CheckliSt. See response to Question 1 (h). 

4. Plants 
a. Check or circle types of vegetation found on the site: 

Not applicable 

Deciduous tree: atder. maple, aspen, other 
Evergreen tree: fir, cedar, pine, other 
Shrubs 
Grass 
Pasture 
Crop or grain 
Wet soil plants: cattail, buttercup, bulrush, skunk cabbage, other 
Water plants: water lily, eelgrass, milfoil, other 
other types of vegetation 

b. What kind and amount of vegetation will be removed or altered? 
Not applicable 

c. Ust threatened or endangered species known to be on or near the site. 
Not applicable 
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Evaluation for 
... _ ... _ , _____ ". ____ ,, ____ ..... __ . ___ "3~Q~Ont¥. 

d. Proposed landscaping, use Qf native plants. orothcr measures to preserve or enhance 
vegetation on the site, it any: 
Not applicable 

5. Anima~§. 
a. Circle any birds and animals which have been observed on or near the site Qr are 

known ro be on or near the site; 

Birds: hawk, horon, nagle, songbirds, other: 
Mammals; deer, bear. elk, beaver, other: 
Fish: bass, salmon, trout, herring, shellfISh. other: 

Not applicable 

b. List any thl'Ntened or endangered species known to be on or near the site. 
Not applicable 

C. Is the site part of a mIgration route? If so, explain. 
Not applicable 

d. Proposed measures to presoJVe Qr enhance wildUfe, if any; 
See response to Question l(h), 

6, Energy an~ . .Na!utal Resources 
3. What kinds of energy (electric, natural g3S, oil, wood stove, solar) will be used to meet 

the completed proJoc-f's energy n~s? Describe whether It wHr be used for heating, 
manufacturing, etc. 

Not applicable 

h. Would your project affect the potential use of solar energy by adjacent properties? If 
so, generally describe, 

Not applicable 

c. What kinds of energy cons-mvatkm features a~ Included in the plaM of this proposal? 
list other proposed measures to reduce or control energy impacts, 1f any: 

Not applicable 

7. Enviror.tmental Health 

a, Are there are any enviromnentaf health hazards, inciudiJ19 exposure to toxic chemicals, 
risk of fire and exptosion, spill, 01" hazardous wasta, that could occur as a result of thIS 
proposal? If ~o, describe. 

Not applicable 

(1) Describe special emergency services that might be required. 
Not applicable 

(2) Proposed measures to reduce or contr<.ll environmental health hazards, it auy: 
See response to Question 1 (h). 

(1) Wha~ types of noise exist in the area which may affect your project (for 
example: traffiC, eqUipment, operatiou, of her)? 

Not appUcable 
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Evaluation for 
~em!.Y USe S2.ojy 

(2) What types and levels of noise would be -croated by or associated with the 
project on a short-term Qf a long.leon basis (for example: traffic, construction, 
operation, other)? indicate what hours noise would come from the site. 

Not applicable 

(3) Proposed measures to reduce or control noise impacts, if any: 
Not applicable 

8. La[1d an!i S~S)reUne USj!: 
a. What Is the c-u-r((lflt use of the site and adjacent properties? 

Urban level development in core areas, Outlying portions of UGAs have lowwoonsily 
development at this time, 

h. Has the site been used for agriculture'? If so, describe. 
Not applicable 

c, Describe any structures on the site. 
Not applicable 

d, Will any structures be demolished? If so, what? 
Not applicable 

e. What is Ule current zoning classificatIon of the site? 
Various urban4evel residential and rommen:ial zones appty within the art;as currently 
intended for urban develop.nen!. Low·density "holding" zones {1 UniV5 Acres} apply Co hearJy 
aU of the unincorporated portions of the Tenino, Raimer and Yelm uGAs: These areas are 
anticipated tOf future rezone to Urban designations at lhe time of annexation to the 
munIcipalities. A smatf area of unincorporated UGA IS zoned for commercial development at 
Yelm and Rainier based on existmg commerdal uses at tMse sites. 

The ent1re Grand Mound UGA has urban·leve! zoning classl'fications 

f. What is the current comprehensIve plan designation of the site? 
All areas subject to the proposed Coordinated Water System Plan are designated as Urban 
Growth AlGaS in !he applicable Comprehensive Pia!1."~ Yelm, Tenino and Rainier each have a 
UGA Joint Plan adopted by the municipality and Thu(ston County, Grand Mound UGA 
poncles ace contained in tho Grand Moood Sub~Area Plan. 

See question above for a general discussion of the various land use designatlons within the 
UGAs 

g. If applicable, what is ltJe cUffent Shoreline Master Program designation of the site? 
No! applicable 

h. Has any part of the site ooen classified an "environmentally sensitive" area? If so, 
specffy. 
Not applicable 

L Approximately how many people would reside or work in the completed project? 
Not applicable 

1. Approximately how many peopJe woukl the completed pr'Oject displace? 
Not appiicable 
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Evaluation for 
To I?~LCQ!!lple~~ by APQ!!9ant ~~ .. ~ __ .. _ .. _____ ... _____ .. __ . ___ • ____ . _Agen£'LUse Only 

k. Proposed measures to- avoid or reduce displacement impacts, if any? 
Not applicable. 

t PropoSed measures to ensure the proposal is compatible with existing and projected 
land uses and plans, if any: 

The Comprehensive Plans tor each of the Urban Growth Areas identify the municipalities (and 
Thurston County at Grand Mound) as the intended suppliers of urban~fevel watOf service. 
The propOSed Coomjr);)If'.d Water System Plan would ensure that water service review for 
new development by State and County healih agencies prioritizes service from these 
designated water utilities. 

The CWSP also emphasizes the obligation of the designated utilities to plan for ultimate 
service throughout thet( adopted futuro service areas, which are the deSignated UGAs. This 
will help guide updates of 6-year Improvement strategies in Water System Plans The CWSP 
will also help guide longer·term actiVities such as securing adequate water fights to meet 
lOng-term water service obligations of the designated Urban Growth NBa utilities. 

a. Approximately how many units would be provided. if any? Indicate whether high~, 
mk1dle~, or low-income: housing, 

. Not applicable 

b. Approximately how many units, if any. would be eliminated? Indk:ste whether high ... 
middle~, or low-income housing. 

Not applicable 

c. Proposed measufe$: to reduce or control housing impacts, if any: 
Not applicatAe 

a. What is the tallest height of any proposed structure(s;. not including antennas; what is 
the principal exterior building material{s) proposed? 

Not applicable 

b. What Views in the Immediate vicinity' woufd be altered or obstructed? 
Not appUcable 

c. Proposed measures to reduce Of' control aesthetic impacts. if any: 
Not applicable 

11. .bJght ~nd GI<!!£: 
3. What type of light Of glare: will the proposal produce? What time of day would it mainly 

occur? 
Not appllcabte 

b. .Could light or glare from the finished project be a safety hazard or int-erfere with views? 
Not applicable 

c. What f)xisting off--s1te sources of light or glare may affect your proposal? 
Not applicaWe 

d. Proposed measures to reduce or control fight and glare impacts, if any: 
Not apphcable 
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12. !,!!!,!::.rcilt!on 

Evaluation for 
._~~,. __ 8g~rt£Y, US8_RI'!!i' 

a. What designated and informal recreational opportunities are in the immediate vicinity? 
Nol applicable 

b. Would the proposed project displace any eXisting rocroalional-usos? Jf so, describe. 
Not applicable 

e. Prop~soo measures to reduce or control impacts on recreation. including recreation 
opportunities to be provided by the project or applicant, if any: 

See response to Question 1 (h). 

13, Histo~_!1«-~I!!turatPres.~Iy.~tlon 
a. Are there any places or objects listed on, or propOSed for, national. state, or local 

preservation registers known to be on or next to the site? If S~. generally describe. 
Not applicable 

b. Generally describe any landmarks or evidence of historic, archaeological, sCiMtific, or 
cultural importance known to be on or next to the site 

Not applicable 

c. Propos-ed measures to reduce or control impacts, if any: 
Not applicable 

14. Iransp()l:t~n 
a. Identify pubUc streets and highways serving the site, and describe proposed ,access to 

the existing street system. Show on site t)lans, if any. 
No1 appiicabie 

b, Is site currently serv£d by public transit? If not, what is the approximalc distance to the 
nearest transit stop? 

Not applicable 

c. How many parking spaces would the completed project have? How many would tile 
project eliminate? 

Not applicable 

d. Will the proposal require any new roads or streets, or improvements to existing roads 
or streets, rmt including driveways? If so, generally describe (indicate whether public 
or private). 

Not applicable 

e. Will the project use (or occur in the immediate vicinity of) water. rail, Qr air 
transportation? If so, generally describe. 

Not applit>'able 

f. How many vehicular trips per day would be generated by the completed projects? If 
known, indicate- when peak volumes would occur 

Not applicable 

g. proposed measures to reduce or control transportation impacts, if any: 
See response to Question 1 (h), 

15. Pl!blic .. ~~fVices. 
a, Would the project result in an increased need for pub-nc servICes (for example: fire 

prottwtion. police prot-ection, health care, schools, otherl? If so. generally describe. 
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)'0 Be Completed by Arm:,fica"",n~t __ _ 
Evaluation for 
Agenqy Us.§~n!y 

Not applicable 

b. Proposed measures to reduce or control direct impacts on public services, if any. 
See response to Queslion 1 (h). 

16. Utilities 
a. Circle utilities currently available at the site: electricity, natural gas, water, refuse 

service, telephone, sanitary sewer, septic system, other. 

Water service is currently provided wilhin Ihe municipal limits of Yelm, Tenino and Rainier by 
their respective municipal water utilities, with a small amount of service to adjoining 
unincorporated development. A few other public water systems exist within each UGA. 
These are described in the Plan. 

b. Describe the utilities that are proposed for the project, the utility providing the service, 
and the general construction activities on the site or in the immediate vicinity which 
might be needed. 

The municipal utilities of Yelm, Rainier and Tenino are the proposed designated water 
purveyors within their respective Urban Growth Areas, with Thurston County the designated 
system for the Grand Mound UGA 

Over time, extension of the water systems into the Growth Area will occur as development 
proceeds. In general, water line extensions will be installed by the developer per the 
standards of the designated water system. To meet long-term service demands, each utility 
will also need to develop additional water rights, wells and storage facilities as defined in their 
Water System Plans. 

SIGNATURE 

The above answers are true and complete to the best of my knowledge. I understand that the land 
agency is relying on them to make its decision. 

Date Submitted: __________ _ 

Signature: _________________________ _ 
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Evaluulion for 
,_,~AJl9J:1£Y U$e OnlY 

Non~ project proposals are those which are not tied to a specific site, stich as adoption of plans, 
policies, or ordinances. 

Because these questions are very general, n may be helpful to read them in conjunction with the list of 
the eklments of the environment. When answering these questions. be aware of the extent the proposal, 
Of the types of activities likely to result from the proposal, would affect the item at a greater intensity or 
at a faster rate than if the proposal were not implemented. Respond briefly and in general terms. 

1. How would the proposal be likely to increase discharge to water, emtss(ons to air, production, 
storage, or release of toxic or hazardous substances; Of production of noise? 

The CWSP provides coordination of watel selVlce in response to antiCfpated growth as envisioned In 
the adopted Ufnan Growth Area plans, CoordinatIon of water service will not itself create the growth· 
related Impacts listed above, Environmental review of impacts ffdm antidpated urban development 
was included in the Comprehensive Plan process that led to designation of each Urban Growth Area, 

Proposed measures to avoid or reduce such increases are: 

As described above, environmental review related to avoiding or reducing antidpated impacts from 
urban development was included in the Comprehensive Plan prOCess related to each Url:rnn Growth 
Area included In the proposed CWSP. 

2, How would the proposal be Ukely to affect plants. animals. fish, or marine life? 
, See response to Question 1 regarding general issues of growth-related impacts. 

-Development of additional water source wit! be necessary in each UGA to provide long~term service 
throoghout the deSignated Growth Areas_ Potential affects (rom capture of surface water by wells will 
00 carefully considered during the planning and permitting process, espedally where there is possib!e 
continuity between the groundwater rosource proposed for use and surface waters with low·flow fiSh 
habitat concerns, 

Proposed measur<!s to protect or conserve plants, animals, fish, or marine life are: 

These measures wilf be Identified during planning and permitting of specific groundwa~er wilhdrawals 
and other water system development activities. 

3. How would the proposal be likely to deplete energy or naturat resources? 
See response to Question 2, ' 

Proposed measuNYS to protect or conserve energy and natural resources are: 

Conservation targe!s and activities win be identified in approved Water System Plans. Measures to 
protect instream feS01.m:eS will be identifioo during planning and permitting of specific groundwater 
withdrawals 

4, How woutd the proposal be likely to use Of' affect environmentally sensitive areas, or areas 
designated (or eligible Of under study) for governmental protection; such as parks, wilderness, 
wild and sconic fi'Vers, threatened or endangered species habitat, histofic or cultural sites, 
wetlands, flood plains. or prime farmlands? 
See reSponse to Question 1. 

Proposed measures to protect such resources or to avoid or reduce impacts are: 
See response to Question 1. 
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Evaluation for 
To Be ComQt~ted by AppJi~c~an~t,---__________ ~ ____________ A.9~.!!QY Use On.!y 

5. How would the proposal be likely to affect land and shoreline use, including whether it would 
allow or encourage land or shoreline uses incompatible with existing plans? 
See response to Question 1 

Proposed measures to avoid or reduce shoreline and land use impacts are: 
See response to Question 1 . 

6. How would the proposal be likely to increase demands on transportation or public services and 
utilities? 

The proposed Coordinated Water System Plan does not create increased demand for water service. 
The Plan establishes a framework for response to the anticipated growth as forecast in the Urban 
Growth Area Comprehensive Plans, to ensure that adequate urban-level water service is provided to 
support the anticipated land uses. 

Proposed measures to reduce or respond to such demand(s) are: 

The CWSP links the land use plans adopted by the local governments with water service review 
conducted by the State and local health authorities. The municipaHties (and the County at Grand 
Mound) are deSignated as the priority purveyors throughout their respective Growth Areas, to provide 
clarity regarding service to new development and clarily regarding the long-term responsibilities of the 
deSignated utilities to plan for ultimate service extension throughout the UGA. 

7. Identify, if possible, whether the proposal may conflict with local, state, or federal laws or 
requirements for the protection of the environment. 

The proposed Plan responds to the need for timely provision of urban-level services within deSignated 
Urban Growth Areas, as stipulated in the Growth Management Act and local growth management 
pOlicies. The proposed Abbreviated Coordinated Water System Plan follows the format and-procedure 
delineated by the Water System Coordination Act. 

In the long term, each of the deSignated utilities appears to require additional source to meet their 
obligation to provide service throughout their UGA. Source development will need to be pursued with 
attention to possible conflicts with surface water management, particularly concerns about low-flow 
conditions as defined by Instream Resource Protection Programs, WRIA Watershed Plans or other 
plans. 
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Chapter  15.10 WATER SYSTEMS 

 

15.10.010 - Purpose. 

This chapter establishes regulations for water systems operated by the county.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.020 - Definitions. 

As used in this chapter, unless the context indicates otherwise:  

"Additional capacity charge" is a charge to properties outside the Grand Mound Utility Local 
Improvement District 96-2, to fund expansion of the water pumping, storage, and transmission 
infrastructure to accommodate new development outside the original ULID.  

"Cross-connection" means a physical arrangement connecting a public water system, directly 
or indirectly with anything other than another potable water system, and capable of contaminating the 
public water system.  

"Delinquent" means not paid by the due date, i.e. the 25th of the month or the following 
Monday.  

"Department" means the department of public works.  

"Director" means the director of the department of public works, or his or her designee or 
successor.  

"Equivalent service extension charge" is a charge to properties outside the Grand Mound Utility 
Local Improvement District 96-2, and outside the Grand Mound Urban Growth Area that is equivalent to 
the assessment on properties within the ULID to fund water system infrastructure improvements.  

"General facility charge" is a connection charge that represents a portion of the costs 
associated with the capital plant and facilities.  

"Mains" mean water lines and appurtenances designed or used to serve more than one 
premises.  

"Person" or "owner" means and includes persons, associations, partnerships and/or 
corporations.  

"Premises" means a contiguous tract of land, building or group of adjacent buildings under a 
single control with respect to use of water and responsibility for payment thereof.  

"Relinquishment" means the surrendering of previously allocated water or sewer connection 
capacity as detailed in documents forming ULID Nos. 1 and 2 for the Boston Harbor Utilities.  

"Retail service area" means the geographic area described in the Grand Mound Water System 
Plan approved by the Washington State Department of Health as required by WAC 246-290-100, where 



the water system has a duty-to serve in timely and reasonable manner as defined in the South Thurston 
County Abbreviated Coordinated Water System Plan.  

"Service connection" means that portion of the public water system connecting a premises to 
the water distribution main including the tap into the main, the water meter, appurtenances and the 
service line from the main to the meter.  

"Service extension charge" is a charge to properties outside the Grand Mound Utility Local 
Improvement District 96-2 as determined by the Special Benefit Study 2002 (on file with the 
department), which is equivalent to the assessment on properties within the ULID to fund water system 
infrastructure.  

"Six-year future service area" means a planning area identified in the Grand Mound Water 
System Plan approved by the Washington Department of Health as required by WAC 246-290-100. The 
water system does not have a statutory duty to serve in the six-year future service area until such time 
as the future service area or portions thereof are annexed into the retail service area through an 
amendment to the water system plan.  

"Standard specifications" means the "Standard Specifications for Road, Bridge and Municipal 
Construction" as published by the Washington State Department of Transportation, current edition; as 
supplemented by "Development Standards for Water and Sewer Systems," Thurston County, 
Washington, current edition design standards.  

"UGA" means urban growth area, the unincorporated area contained within the final urban 
growth area boundaries identified in the Thurston County Comprehensive Plan on Map M-14. The 
Grand Mound urban growth area means the area identified in the Grand Mound Subarea Plan for the 
Grand Mound Urban Growth Area (Map 6), dated July 1996, or successor document.  

"Valid water right" means a water right that the applicant has transferred to Thurston County 
through the rules established in RCW 90.03.380. The transfer or change of use application must receive 
approval from the State Department of Ecology and a Water Right Certificate or Water Right Claim must 
be issued by Ecology to the applicable Thurston County water system prior to transfer.  

"Water system" means a system of withdrawal, treatment and distribution of potable water to 
premises.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.030 - Connection allowed when. 

A. 

Premises located within an established county retail service area may be allowed to connect to 
the public water system provided there is sufficient capacity and consistent with the current 
coordinated water system plan.  

B. 

Premises outside of the retail water service area may apply to the county to connect to the 
water system if: 

(1) 

The property is located in within the six-year future service area pursuant to the Grand 
Mound water system plan, on file with the department,  

(2) 



The owner meets the conditions set out in Sections 15.10.210 and 15.10.220  

(3) 

The connection is consistent with the current coordinated water system plan, and 

(4) 

The owners pays all applicable fees and charges pursuant to Sections 15.12.010 and 
15.12.037  

C. 

If a well serving an existing single-family residence within the Grand Mound service area is 
determined to be failing by the owner, and the owner connects to the water system pursuant to 
subsection A of this section, the water portion of the service extension charge (SEC), specified 
in Section 15.12.010, may be deferred at the option of the property owner until the property is 
subdivided pursuant to 15.09.040(B)(1). If the SEC is waived, a notice of waiver of service 
extension charge on the property shall be recorded with the auditor's office, and the SEC shall 
be payable prior to preliminary plat approval.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.040 - Connection required when. 

Connection to the county water system is required as a condition of connection to the county 
sewer system.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.050 - Application for service. 

A. 

All applications for water service connections to any premises shall be made to the department 
of development services. Every application for service shall be made by the owner of the 
premises to be furnished and shall include all applicable fees and charges as required pursuant 
to Chapter 15.12  

B. 

The application must include all water service uses. Modification of the water use will require 
the applicant to submit a new application for water service.  

C. 

Applications shall be accompanied by design drawings and specifications pursuant to the 
standard specifications and prepared by and bearing the signature and seal of a civil engineer, 
licensed to practice in the state of Washington. Plans and specifications shall be submitted to 
the county for review and construction authorization. When authorized by the county, the owner 
may construct the project.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.060 - Water use. 

A. 

No person shall use water for purposes other than those stated in the application and approved 
by the department. 

B. 



No person shall knowingly use water from a water system for lawn or garden 
sprinkling/irrigation while a fire is being extinguished within the water system service area.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.070 - Cross-connections. 

The director shall adopt a cross connection control plan pursuant to Chapter 246-290 WAC 
subject to the approval of the board of county commissioners.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.080 - Construction and material standards. 

A. 

The director shall adopt standard specifications for water service construction and material 
standards, subject to the approval of the board of county commissioners, for the construction 
and location of water systems.  

The standard specifications shall be on file at the department and be made available to 
applicants.  

B. 

The standard specifications may require the location of service connections on private property 
if the director finds that special conditions exist which are peculiar to the property, so that 
placement of the water meter in the right-of-way would subject it to damage from traffic or 
maintenance activity or subject the meter reader to undue hazard in the performance of his or 
her duties. In these situations the owner will be required to grant a utility easement to the 
county.  

C. 

Failure to comply with the standard specifications shall be deemed a violation of this chapter. 

D. 

A utility encroachment permit must be obtained pursuant to Chapter 13.56 prior to doing an 
installation on or under a county right-of-way.  

E. 

A licensed contractor shall undertake construction. Before the county will accept the project 
and provide utility service, the applicant's professional engineer shall verify in writing that the 
project was built in strict accordance with the authorized plans and specifications and shall also 
prepare and give to the county three sets of "as constructed" plans. Two sets of the as 
constructed plans shall be paper and the third set shall be electronic in .pdf file format.  

F. 

The ownership of all mains and service connections in public streets or utility easements shall 
be vested solely in the county and the person responsible for the construction of such mains 
shall relinquish, by bill of sale, all interest in the ownership of such mains and service 
connections upon acceptance by the county.  

G. 

The applicant shall also provide a bond or other acceptable form of guarantee providing for the 
repair or replacement of defects in the project for a period of two years after its acceptance.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  



15.10.090 - Water mains and service connections, inspection, appeals. 

A. 

Location. All mains and service connections shall be separated from sanitary sewers as 
required by the Washington State Department of Ecology publication Criteria for Sewage 
Works Design (Orange Book), a copy of which is on file with the department.  

B. 

Connections. All connections to existing water mains and any extension from a water main 
shall be inspected by authorized department personnel before being accepted for county use.  

C. 

Inspections. The department shall inspect all construction done within the county rights-of-way 
for the extension or connection of the water system which will be accepted by the county. A 
minimum of two working days' notice for necessary inspection shall be provided to the 
department by the owner requesting the inspection.  

D. 

Appeal Process. A property owner who objects to a department decision regarding the owner's 
application for water or sewer service shall follow the process provided for in subsection G of 
this section.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.100 - Maintenance responsibility. 

The county will operate and maintain all authorized and accepted mains and service 
connections in public streets or utility easements. The owner will maintain the water lines from the meter 
to the premises.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.120 - Access to premises for inspection. 

A. 

Whenever necessary to make an inspection to enforce any of the provisions of this chapter, the 
director or his or her authorized representative may enter such premises at all reasonable 
times to inspect the same or to perform any duty imposed on the director by this chapter.  

B. 

If the premises are occupied, the director or his or her authorized representative shall first 
present proper identification and request entry.  

C. 

If the premises are unoccupied, the director or his or her authorized representative shall first 
make a reasonable effort to locate the owner or other persons having control of the premises 
and request entry.  

D. 

If entry is refused, the director or his or her authorized representative shall have recourse to 
every remedy provided by law to secure entry.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.130 - Damage to water system prohibited. 



No person shall willfully disturb, break, deface or damage any water system component, 
appurtenance, structure or improvement.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.140 - Temporary service connections. 

Persons desiring temporary water service from a fire hydrant shall make application to the 
county's department of public works. The applicant shall sign the application form, agree to the 
provisions and requirements listed on the application form, and agree to pay the charges as established 
by Section 15.12.010 "temporary water use fee" and "hydrant meter monthly service charge" 
application. If the fire hydrant or hydrant meter assembly is damaged or stolen, the applicant shall be 
responsible for repairs or replacement as determined solely by the department. Appeals of such 
decisions may be made only at the county's claims division of the department of human resources.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.150 - Common meter. 

The department may authorize water service through a common meter upon finding that 
service through individual meters is impractical. Where such service is through a common meter, the 
application shall include a detailed description of the premises to be served, the owner's name, the 
conditions or circumstances precluding service by individual meters and other necessary information.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.160 - Interruption of service—Allowed when. 

A. 

Emergency. Individual water service may be interrupted whenever public health or safety is 
threatened and emergency corrective work must be accomplished. Reasonable attempts will  
be undertaken to notify all premises affected by the interruption and such interruption shall be 
kept to a minimum.  

B. 

Routine. Interruptions for routine maintenance, line extensions or service connections will be 
scheduled to provide a minimum of two working days' notice to all affected premises by 
telephone contact with the owner or occupant, mailing to the owner or occupant, or posting at 
the premises.  

C. 

Nonpayment. If a water or sewer billing is at least sixty days delinquent, notice of interruption of 
water service shall be mailed to the owner and posted at the premises. Seven days after 
notification, service will be discontinued to the premises. Reconnection of service will be 
allowed only after all delinquent charges plus any interest and penalties and the reconnection 
fee have been paid. The reconnection fee shall include all notification and disconnection costs.  

D. 

Cross Connection. When a cross-connection is found by the county's cross-connection control 
specialist or designee, water service will be interrupted and not restored until the cross 



connection has been eliminated as verified by inspection of the cross-connection control 
specialist.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.200 - Grand Mound water connection charges. 

Premises receiving permanent water service by connection to the Grand Mound water system 
shall be required to pay a connection charge which shall represent the purchase of a portion of the 
capital plant and facilities. Such connection charge, called a general facilities charge (GFC), shall be 
paid prior to a building permit being issued and at the rate and method prescribed by Chapter 15.12.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.210 - Additional charges and water right requirements for Grand Mound water 
utility connections outside ULID No. 96-2. 

A. 

Property or portions thereof in the Grand Mound retail service area located outside the ULID 
shall be assessed additional charges in order to connect to the water system. Such charges, 
which are listed below and set out in Chapter 15.12, shall be paid after preliminary approval of 
a project and prior to construction approval.  

1. 

A service extension charge. 

2. 

An additional capacity charge pays the cost of expanding the capital plant and 
facilities. 

3. 

At the director's discretion, the applicant shall do one of the following: 

a. 

Transfer to the county valid water rights equal in quantity to the amount of 
annual average water needed by the proposed new facility. Such transfer 
shall occur before the applicant receives preliminary project approval from 
the county; or  

b. 

Pay a water rights acquisition fee of five hundred dollars which pays the cost 
of acquiring valid water right; or 

c. 

Transfer a valid water right and pay a water rights acquisition fee that in total 
would equal the annual average water needed by the proposed facility.  

4. 

The director shall consult the board of county commissioners prior to authorizing such 
connections at anytime that the Grand Mound water system reaches eighty percent of 
its authorized service capacity as indicated in the Grand Mound Water System Plan.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.220 - Grand Mound water utility connections outside ULID No. 96-2. 



A. 

If water lines have not yet been constructed to the furthest limit of the subject property to be 
served, the owner shall: 

1. 

Submit an application for service and pay all applicable fees and charges pursuant to 
Section 15.09.050, including an additional capacity charge and water rights 
acquisition fee required by Section 15.10.210  

2. 

Design the necessary infrastructure; 

3. 

Submit an application for a latecomers agreement with the department pursuant to 
Chapter 15.13; and  

4. 

Construct the project. 

B. 

If water lines are already constructed to the most distant corner of the subject property to be 
served, the owner shall: 

1. 

Submit an application for service and pay all applicable fees and charges pursuant to 
Section 15.09.050, including an additional capacity charge required by Section 
15.09.200  

2. 

Pay the water portion of the SEC listed in the table referenced in Section 15.12.025 or 
pay the latecomer fee for the benefited property established in the latecomer 
agreement on file with the department or whichever is the highest.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.230 - Grand Mound water utility connections outside the UGA and within the 
six-year future service area. 

A. 

Connection to the Grand Mound water system from outside the urban growth area will require: 
(1) if the project is not within the retail service area, amendment of the water-system plan and 
comprehensive plan prior to the project's preliminary approval; (2) payment of an equivalent 
service extension charge per gross square foot of property served and additional capacity 
charge, as set out in Chapter 15.12; and (3) the transfer of water rights to the county.  

B. 

If water lines have not already been constructed to the furthest most limit of the subject 
property to be served, the owner shall:  

1. 

Transfer to the county valid water rights equal in quantity to the amount of annual 
average water needed by the proposed new facility. Such transfer shall occur before 
the applicant receives preliminary project approval from the county;  

2. 

Submit an application for service and pay all applicable fees and charges pursuant to 
Section 15.10.050, including an additional capacity charge required by Section 
15.10.210  

3. 



Design the infrastructure; 

4. 

Submit an application for a latecomers agreement pursuant to Chapter 15.13; and  

5. 

Construct the project. 

C. 

If water lines are already constructed to the furthermost limit of the subject property to be 
served, the owner shall: 

1. 

Transfer to the county valid water rights equal in quantity to the amount of annual 
average water needed by the proposed new facility. Such transfer shall occur before 
the applicant receives preliminary project approval from the county;  

2. 

Submit an application for service and pay all applicable fees and charges pursuant to 
Section 15.10.050 including an additional capacity charge;  

3. 

Pay the equivalent service extension charge computed according to Section 
15.12.035; and  

4. 

Pay the latecomer fee for the benefited property established in the latecomers 
agreement on file with the department. 

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.250 - Connection charges for Boston Harbor water utility connections outside 
the ULID. 

A. 

Premises located outside the ULID and receiving permanent water service by connection to the 
Boston Harbor water system shall be required to pay the following additional charges.  

B. 

A connection charge which shall represent the purchase of a portion of the capital plant and 
facilities. Such connection charge, called a general facilities charge, shall be paid at the rate 
and method prescribed by Chapter 15.12. The charge will be used to retire the assessment 
debt against the originally assessed parcel plus any interest owed.  

C. 

An administrative fee equal to five percent of the general facilities charge. 

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.260 - Boston Harbor water utility connections outside ULID No. 2. 

A. 

Water service outside ULID No. 2 may be provided to those properties that front on an existing 
main line or to properties located within islands of the original ULID No. 2 boundary. Property 
owners requesting service may be required to inter-tie or loop an existing dead-end water main 
line. The loop or inter-tie will be a new water main line which may front on the property that can 
be served.  

B. 



An on-site sewage system design must be approved and a permit must be obtained from the 
Thurston County environmental health department before a new water service connection may 
be granted. A water service connection cannot be granted without an approved septic system.  

C. 

The grant of a new water service connection by the county does not imply sewer service can, 
or will be provided. Sewer service outside the sewer service boundary shall only occur to 
address failing septic systems located near the boundary which were permitted prior to 
September 1, 1994, and in cases where no other option is available.  

D. 

Property owners who are reallocated capacity must pay all costs for engineering, construction 
and inspection of any system improvements or main line reallocation necessary to serve the 
parcel(s).  

E. 

The department is the only agency authorized to approve the relinquishment, reallocation or 
assigning of new water service connections.  

F. 

Prior to approval of a relinquishment capacity from a parcel, all the outstanding balance of the 
account of the parcel (both operations and maintenance and the ULID assessment) must be 
paid in full. This may occur as a simultaneous transaction with the reallocation of capacity to a 
parcel.  

G. 

Relinquishment of capacity from a parcel shall be permanent. Concurrent with the 
relinquishment, a boundary line adjustment and/or additional documents required by the county 
must be executed and recorded.  

H. 

The sale or reallocation of water capacity to a parcel shall occur only upon payment of the 
general facilities charge. An additional administration fee of five percent will be charged for 
handling water capacity reallocation.  

I. 

The current capacity is necessary to serve all potential originally assessed parcels and shall 
not be grounds for increasing or decreasing densities above or below that allowed by existing 
zoning as of September 1, 1994.  

J. 

For community benefits, the North Olympia Fire Substation No. 72 shall receive water through 
the Boston Harbor water service at no charge.  

K. 

All facility charges collected shall be deposited in Fund 424 (Boston Harbor Water Capital 
Improvement Fund). 

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.300 - Penalty for violation. 

A. 

Any person who violates or fails to comply with any provision of this chapter shall be guilty of a 
misdemeanor, and upon conviction thereof shall be punishable by a fine in a sum not to exceed 
five hundred dollars for each violation.  

B. 



The prosecuting attorney is authorized to bring actions by any appropriate means to enforce 
the provisions of this chapter. 

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.310 - Payment responsibility. 

The owner of the property which is provided with the water service shall be responsible for all  
water bills. The owner may designate to the department his or her desire to have the water bill conveyed 
to a third party, such as a renter, lessee or property manager, however the owner of property is and 
shall be liable for all water charges until the department is notified in writing of a change in ownership. If 
a water billing is at least thirty days delinquent, water service may be interrupted pursuant to Section 
15.10.160.  

A. 

A deposit in the sum of one hundred dollars shall be prepaid by each residential 
owner or owner's designee for accounts to serve premises that are occupied, rented 
out, or used by the property and billed to the property owner. A deposit of one 
hundred fifty dollars shall be paid by the owner of each commercial water customer's 
premises. Such deposit shall be paid at the time of application for service connection 
or the request for a service account. Each deposit will be retained by public works in 
the designated utility fund. Each deposit will be refunded to the person paying the 
deposit within fifteen days of the original account being closed, less any amount due 
for water or sewer service rates, charges, or fees, including delinquency charges. 
Public works may waive the deposit if the new utility customer can provide a letter 
from an established utility (e.g. City of Olympia, City of Lacey, Puget Sound Energy, 
etc) which states "Customer is in good standing for at least 12 months" and the new 
utility customer signs up for automatic utility payment services.  

B. 

Any deposit not refunded to the owner or designee or applied to sewer account of 
such owner or designee when the account is closed shall be deemed unclaimed 
property and shall pass to the state of Washington Department of Revenue, in 
accordance with the mandates of the Uniform Unclaimed Property Act of 1983, as 
currently exists or is hereafter amended.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.320 - Billing due dates and rates. 

A. 

Charges for water base rate and water use shall be billed on a monthly basis. All water billings 
shall be due and payable on or before the 25th of the following month or the following Monday.  

B. 

If an initial service connection is made after the first of the month, that month's water base rate 
will be prorated. 

C. 

Use rates will be based on an average monthly consumption for the last year when a meter is 
out of order and fails to register accurately.  

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  



15.10.330 - Interest and penalties. 

A. 

Interest at eight percent per annum shall be charged on all water billings from thirty days after 
the billing date. 

B. 

There shall be imposed a penalty of ten percent of the amount of any water billing which is 
thirty days delinquent. 

(Ord. 13989 § 2 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 (part),  
2002)  
(Ord. No. 14156, § 2, 12-15-2008; Ord. No. 14318, § 2, 12-15-2009)  

15.10.340 - Liens. 

The county shall have a lien against the premises for all charges for water that become ninety 
days or more delinquent plus interest and penalties. The director shall certify periodically the 
delinquencies to the county auditor, at which time the lien shall attach. Upon the expiration of sixty days 
after the attachment of the lien, the county may bring suit in foreclosure by civil action in Thurston 
County superior court in accordance with RCW 36.94.150.  

 



 

Chapter 15.12.010 WATER AND SEWER RATES 

 

15.12.010 - Water and sewer charges, rates and fees. 

Regular rates and charges for the furnishing of service shall be as set out in the following 
table. All rates subject to utility taxes.  

Table 15.12.010  

Thurston County Water and Sewer Utilities Rates and Charges in 2011   

Table 15.12.010 (Cont.)  

Thurston County Water and Sewer Utilities Rates and Charges in 2011   

For Utility Services in Grand Mound Outside ULID No. 96-2   

  Monthly Charges Other Utility Fees and Services 

Utility General 
Facilities 
Charges 
per ERU 
See Note 
6 below 

Fixed 
Service 
Charges 
Per ERU 
See 
Note 6 
below 

Water 
Consumption 
Rate 
$/100CF 

Inspection 
Fees 

Temporary 
Connection 
Fee 
Hydrant 
Meter Each 
Occurrence 
See Note 
10, 11 
below 

Hydrant 
Meter 
Monthly 
Service 
Charge 
See 
Note 11 
below 

Reconnection 
Each 
Occurrence 

Tamoshan See 
Note 1, 2 below 

Water  $59.70 
Annual 

$1.98 See 
Section 
15.12.037  

$160.00 $52.00 $55.00 

Tamoshan/Beverly 
Beach See Note 1 
below 

Sewer  $104.94  See 
Section 
15.12.037  

   

Boston Harbor See 
Note 1, 4 below 

Water See 
Section 
15.12.041  

$21.74 $1.63 See 
Section 
15.12.037  

$160.00 $52.00 $55.00 

 Sewer See 
Section 
15.12.051  

$75.95  See 
Section 
15.12.037  

   

Grand Mound See 
Note 1, 5 below 

Water $2,089.00 
See Note 
9 below  

$30.26 $1.72 See 
Section 
15.12.037  

$160.00 $52.00 $55.00 

 Sewer $2,404.00 $65.49  See 
Section 
15.12.037  

   

Olympic View See 
Note 1, 3 below 

Sewer  $74.70      



Notes:  

1. Properties in these utility areas are subject to utility local improvement district (ULID) property 
assessments. Assessments are paid separately to the county treasurer.  

2. Tamoshan Division I, as recorded in Volume 18 of Plats, page 41, and within Tamoshan Division II, 
as recorded in Volume 19 of Plats, page 42, Thurston County, Washington.  

3. Recorded in Volume 13 of Plats, page 46, and within Olympic View, First Addition, as recorded in 
Volume 14 of Plats, page 73, Thurston County, Washington.  

4. Thurston County Utility Local Improvement District Nos. 1 and 2 and any other property connected 
to the Boston Harbor water system.  

5. Thurston County Utility Local Improvement District No. 96-2 and any other property connected to 
the Grand Mound water and/or sewer system(s).  

6. Equivalent residential unit (E.R.U) is defined in Section 15.12.012.  

7. Valid water rights of a quantity adequate to support the planned development must be deeded to 
the county. See Section 15.10.210.  

8. Not used.  

9. General Facilities Charges include a two hundred dollar surcharge to fund a water quality 
improvement project and Fixed Service Charge to include a surcharge of two dollars (2006 - 2012).  

10. File application for service and pay non-refundable connection and hydrant meter set fees listed in 
Section 15.12.010.  

11. Applicant for temporary water service for hydrant meters pay monthly service fee for operation and 
maintenance of hydrant and/or hydrant meter as listed in Section 15.12.010. Water usage shall be 
charged at a rate of $0.15 per one hundred cuft of water after the first four hundred units (or forty 
thousand cuft); metered or logged on County supplied daily trip log sheets.  

12. Miscellaneous fees of thirty dollars for NSF checks.  

(Ord. 13999 § 1, 2007: Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13486 § 1, 2005: 
Ord. 13479 § 1 (part), 2005: Ord. 13441 Exh., 2005; Ord. 13278 § 1 (part), 2004: Ord. 13105 § 1, 2003: 
Ord. 12878 § 1 (part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009; Ord. No. 14446, § 6, 12-14-2010)  

15.12.012 - Equivalent residential unit defined. 

An equivalent residential unit (E.R.U.) means:  

A. 

One separate single-family residence; or 

B. 

  Inside the UGA Boundary Outside the UGA Boundary 

Utility Inside and 
Outside 
the ULID 
Latecomers 
Agreement 
Application 
Fee 

Service 
Extension 
Charges 

Additional 
Capacity 
Charges 
Per 
E.R.U. 
See Note 
6 below 

Water 
Rights 
Mitigation 

Equivalent 
Service 
Extension 
Charges 

Additional 
Capacity 
Charges 
Per 
E.R.U. 
See Note 
6 below 

Water 
Rights 
Mitigation 

Water 
System 
Modeling 
Fee 

Grand 
Mound 
1, 5  

Water See Section 
15.12.037  

See 
Section 
15.12.025  

$327.00 See Note 
7 below 

See 
Section 
15.12.035  

$327.00 See Note 
7 below 

$690.00 

 Sewer See Section 
15.12.037  

See 
Section 
15.12.025  

$1,142.00  N/A N/A   



With respect to residential multi-family structures, one per single-family unit; 

C. 

With respect to mobile home or trailer park having more than two single-family 
residential units or spaces and served through a common meter(s), one per single-
family unit or space for the first two and, thereafter, one E.R.U. shall be equal to two 
single-family units or spaces; or  

D. 

With respect to uses other than residential, except for Grand Mound, one E.R.U. 
shall be designated for each nine hundred cubic feet per month of water consumed 
or sewerage discharged as measured at the source; provided that the minimum 
charge per service account shall not be less than one E.R.U.  

E. 

For Grand Mound, an E.R.U. shall be designated for each seven hundred cubic feet 
per month of water consumed or sewerage discharged as measured at the meter; 
provided, that the minimum charge per service account shall not be less than one 
E.R.U.  

F. 

For Grand Mound commercial customers they may petition Thurston County Public 
Works for the installation of sewer flow meters. Installation of a sewer flow meter (s) 
shall be at the expense of the property owner's. Flow meter, meter installation and 
location of flow meter has to be approved by Thurston County Public Works 
Engineering and Utility Services. Sewer flow meters shall be billed at a rate which is 
established by Thurston County Code 15.12.012 (E). Thurston County may also 
require installation of sewer flow meters to enforce 15.09.060 Discharge limitations 
(B).  

(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 
(part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009; Ord. No. 14446, § 7, 12-14-2010)  

15.12.015 - Equivalent residential unit capacity calculations for Grand Mound. 

A. 

The department will use the following table to determine general facility charges (GFCs) 
pursuant to Sections 15.09.200 and 15.10.200 for commercial and industrial uses in Grand 
Mound.  

Type of Establishment Calculation Per Unit Equals E.R.U* 

1. Restaurant 1000 Square feet 3 

2. Pub/tavern 1000 Square feet 2.2 

3. General office 1000 Square feet 0.4 

4. Medical/dental 1000 Square feet 0.3 

5. Hair salon 1000 Square feet 0.5 

6. Laundry 1000 Square feet 5 

7. Car wash—automatic 1 Each bay 20 

8. Car wash—hand 1 Each bay 2 

9. Auto service—gas plaza 1000 Square feet 1.8 

10. Auto service—repair shop 1000 Square feet 0.5 

11. Auto service—mini mart 1000 Square feet 0.5 



*  Pursuant to Sections 15.09.200(D) and 15.10.200(D), "the minimum service charge per account shall not be less than one E.R.U."   

B. 

Review and Adjustment. The department will review usage annually after connection. If the 
review shows the average monthly use, for months where use exceeded three hundred fifty 
cubic feet per month (volume of 1/2 ERU) is above the purchased E.R.U.(s), the user's 
connection charge shall be adjusted to require payment for any averaged E.R.U.(s) above 
the currently purchased E.R.U.s. The average E.R.U.(s), shall be rounded up to the next 
E.R.U. when an averaged increase occurs. Rounding up or down shall occur only when there 
is an averaged remainder E.R.U. that is fifty percent or higher.  

(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 
(part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009)  

15.12.025 - Service extension charges—Grand Mound. 

The department has on file a table listing parcels outside the ULID and the respective service 
extension charge for each parcel. Seventy-two percent of a parcel's SEC must be paid to the county 
before connecting to the sewer system. Twenty-eight percent of a parcel's SEC must be paid to the 
county before connecting to the water system.  

(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 
(part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009)  

15.12.035 - Equivalent service extension charge—Grand Mound. 

An equivalent service extension charge applies to connection to the Grand Mound water 
system from outside the service area and will be computed based on the table below.  

Equivalent Service Extension Charges for Customers Outside the UGA  

12. Auto sales 1000 Square feet 0.3 

13. Bank 1000 Square feet 0.3 

14. Grocery store 1000 Square feet 1 

15. Retail store 1000 Square feet 0.2 

16. Nursing/rest home 1000 Square feet 1.3 

17. Retirement apartments/assisted care 1000 Square feet 0.9 

18. Warehouse or manufacturing (without production flows) 1000 Square feet 0.1 

19. Storage unit/warehouse 1000 Square feet 0.1 

20. Hotel or motel 1000 Square feet 2 

21. School—elementary 1000 Square feet 0.2 

22. Church 1000 Square feet 0.4 

Zoning Type ESEC per Square Foot 

Arterial Commercial $0.0665 

Light Industrial $0.0485 

Planned Industrial $0.0528 

Residential 3-6/1 $0.0374 



(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 
(part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009)  

15.12.037 - Plan review and inspection fees—Boston Harbor, Grand Mound and 
Tamoshan. 

Proponents constructing sewer and water systems within the Boston Harbor, Grand Mound 
and or Tamoshan service area shall pay to the county the applicable fees identified on the approved 
fee schedules, which are adopted by reference.  

Boston Harbor, Grand Mound and Tamoshan Water and Sewer Plan Check and Inspection Fee 
Schedule Commercial, Residential and Subdivision  

Boston Harbor, Grand Mound Water and Tamoshan Water and Sewer  

Plan Check and Inspection Fee Schedule   

Commercial, Residential and Subdivision  

Residential 4-16/1 $0.0789 

Service Fee Schedule 

Presubmission Conference  $260 

Plan Check   
1 Preliminary Review/Will Serve Letter  $204 
2 Water Plan Check  $520 
3 Sewer Plan Check  $520 

Preliminary Review and Plan Check Sub Total  $1,504 

Resubmittal $104 per hour 

Water Construction Inspections   

Preconstruction $185 

Bedding and excavation $185 

Main Tap $185 

Pressure Test and Bacteriological Test $185 

Final $185 

Water Inspection Sub Total  $925 

Reinspection $74 per hour 

Sewer Construction Inspection   

Preconstruction $185 

Bedding and excavation $185 

Main Tap, Vacuum and STEP Inspection $185 
3 Vacuum Pit Inspections. This inspection is not required 
for gravity sewers.  

$185.00 minimum plus $74.00 per hour 

Final $185 



1  Preliminary review and Will Serve Letter Fees are due to development services at application.  

2.  Plan checks that require more than 2frax;1;2; hours will be billed at the hourly rate of $104.00 per hour.  

3.  The number of vacuum pits is determined by the number of residential units. Inspectors will charge an hourly rate for vacuum pit inspections.  
For example, it's estimated that it will take 30 minutes to inspect a vacuum pit. Therefore, 18 vacuum pits at 30 minutes per inspection results in  
nine hours of inspection. At $74.00 per hour for nine hours the total vacuum pit inspection fee will be $667.00.   

4.  Final review and processing fees are due when final plat is requested by the applicant.  

Boston Harbor, Grand Mound and Tamoshan Water and Sewer Plan Check and Inspection Fee 
Schedule Residential and Individual Service  

1.  Plan review and certificate fees are due to development services at applications.  

2.  Inspection fees will be billed during the monthly billing cycle by public works.  

(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 13341 § 4, 
2005)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009)  

15.12.041 - Boston Harbor water utility general facilities charges for connections 
outside ULID No. 2. 

Sewer Inspection Sub Total  $555/925 

Reinspection $74 per hour 
4 Final Review and Process   

As Builts Plan Check $312 

Financial Surety Posted $416 

Bill of Sale $104 

As Builts Mapping $208 

Final Review Sub Total  $1040 

Re-inspection/Re-submittal 
Latecomers Application fee if applicable 

$74.00 per hr. 
$520 plus $104 per hr for every hr in 
excess of five hours 

Service Fee Schedule 
1 Single Family Plan Review/Issue Certificate of Water Availability (COWA)  $204 
2 Water Connection/Inspection  $148 
2 Sewer Connection/Inspection  $148 

Reinspection $74 per hour 

Year General Facilities Charge 

2003 $8,584.91 

2004 $8,885.39 

2005 $9,196.38 

2006 $9,518.25 

2007 $9,851.39 

2008 $10,196.19 



(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 
(part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009)  

15.12.051 - Boston Harbor sewer utility general facilities charges for connections 
outside ULID No. 1. 

The general facilities charge shall be an amount equal to the ULID No. 1 assessment for 
capital construction costs for sewer capacity, plus any interest on assessments paid to date, together 
with such interest becoming due through the next installment date, plus any service fees paid from 
January 1, 1991, to the date of reallocation.  

(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 
(part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009)  

15.12.070 - State utility tax. 

Water and sewer rates do not include applicable Washington State Utility Tax. This tax will be 
included separately on each utility billing.  

(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 12878 § 1 
(part), 2002)  
(Ord. No. 14156, § 3, 12-15-2008; Ord. No. 14318, § 4, 12-15-2009)  

15.12.080 - Charges, rate and fee adjustments. 

Each year, the county will adopt adjusted water and sewer rates based on the following:  

A. 

General Facilities Charges. 

1. 

Grand Mound. Each year the general facilities charge will increase five and 
one-quarter percent above the previous year's level until the year 2018 or 
until bond debt associated with constructing the wastewater treatment 
plant, wells, and reservoir is retired. This section shall not preclude 
additional increases if necessary to meet operational and maintenance 
costs.  

2. 

Boston Harbor. See Section 15.12.041  

B. 

Monthly Charges, Rates and Fees. 

2009 $10,553.05 

2010 $10,922.41 

2011 $11,304.69 

2012 $11,700.36 

2013 $12,109.87 

2014 $12,533.72 

2015 $12,972.40 

2016 $13,426.43 



1. 

For water and sewer utilities other than Grand Mound, each year during 
budget preparation, the county will meet with each utility advisory 
committee to review and seek input on the coming year's level of service 
and associated expenditures. Once the expenditures are decided upon, the 
county, with input from the utility advisory committees, will develop a 
structure of charges, rates and fees that will ensure all expenditures, 
including expenditures from fund reserves, are met for the approaching 
budget year; including changes in total salaries and wages, including 
COLAs, step increases, management technical plan performance rewards, 
dental and medical insurance premium adjustments and other salary 
overheads, and for changes in non-labor-related cost including indirect 
charges to the utility outside the control of the department.  

2. 

Grand Mound. 

a. 

Water and sewer rates will be adjusted annually to compensate 
for changes in total salaries and wages, including COLAs, step 
increases, management technical plan performance rewards, 
dental and medical insurance premium adjustments and other 
salary overheads, and for changes in non-labor-related costs 
including indirect charges to the utility outside the control of the 
department.  

b. 

Other utility service fees, including inspection, temporary 
connection, meter deposit and reconnection fees will be adjusted 
to be consistent with those for the other utilities.  

3. 

Utility Services in Grand Mound outside ULID No. 96-2. 

a. 

Service extension charges are fixed in a table available from the 
department. 

b. 

Additional capacity charges will be adjusted annually consistent 
with the Construction Cost Index published by Engineering News 
Record.  

c. 

The water rights acquisition fee will be adjusted pursuant to 
available, documented data, which represents a bona fide, 
recorded exchange of water rights in the upper and middle 
reaches of the Chehalis River basin as defined by the Washington 
State Department of Ecology.  

4. 

Equivalent service extension charges are fixed as published in Section 
15.12.035  

5. 

The water system modeling fee shall be adjusted annually to compensate 
for changes in total salaries and wages, including COLAs, step increases, 
management technical plan performance rewards, dental and medical 
insurance premium adjustments and other salary overheads.  



6. 

Service Call Charges for Posting Notices—Service calls involving posting 
delinquent water/sewer shut off notices shall be charged a fee of fifteen 
dollars.  

7. 

After Hour Service Charges—Non-emergency call outs between the hours 
of three p.m. and seven a.m. may be charged a fee of one hundred dollars.  

(Ord. 13989 § 3 (part), 2007: Ord. 13697 § 1 (part), 2006: Ord. 13479 § 1 (part), 2005: Ord. 13278 § 1 
(part), 2004: Ord. 13105 § 2, 2003: Ord. 12878 § 1 (part), 2002)  

 



 
 
 

Appendix N 
 
 

Inventory of Water System Critical Components  
 

 Water Logs and Water Well Reports 
 
 



Inventory of Water System Critical Components 

Component Number & Location (if applicable) Description 
Source Water Type 
Ground Water Well S01 - 201 51 Street (.01 miles Wells (source S01 & S02) 

NW of chlorination facility@ 20248 
Grand Mound Way 
S02 Tea St & 201 51 Street 

Surface Water N/A N/A 
Ground Water Under Direct N/A N/A 
Influence of Surface Water 

Mixed Ground and Surface N/A N/A 
Water 
Purchased N/A N/A 
Treatment Plant 
Buildings Chlorine & Sodium Hypochlorite - Chlorine room for disinfection -

20248 Grand Mound Way Gas chlorination 150 Ibs 
Grand Mound, WA cylinder & 300 gallon storage 

tank bldg for Sodium 
Hypochlorite 

Pumps Sodium Hypochlorite- LMI stroke/pulse type Sodium 
20248 Grand Mound Way Hypochlorite 
Grand Mound, WA 

Treatment Equipment (e.g., Chlorine & Sodium Hypochlorite - Chlorine for disinfection & 
basin, clearwell, filter) 20248 Grand Mound Way Sodium Hypochlorite for pH 

Grand Mound, WA adjustment (Corrosion control) 

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

Process Controls N/A HACH Testing Equip. 
Treatment Chemicals and Gas Chlorine - 63ra Ave & Copper Chlorine for disinfection 150 
Storage Point Rd, Olympia, WA Ibs cylinder Liquid Hypochlorite 

solution pH adjustment 

Laboratory Chemicals and 20248 Grand Mound Way HACH reagents for testing 
Storage Grand Mound, WA chlorine 

Storage 
Storage Tanks 63ra Ave & Copper Point Rd, 60,000 gallon storage tank 

Olympia, WA 
Pressure Tanks N/A N/A 
Power 
Primary Power 20248 Grand Mound Way Puget Sound Energy-

Grand Mound, WA 888-225-5773 

Auxiliary Power 20248 Grand Mound Way 150KW diesel generator 
Grand Mound, WA 

Distribution System 
Pumps N/A N/A 
Pipes PVC, AC & Galvanize 2" - 14" 

Valves 2" - 14" Gate valves 
Appurtenances (e.g., flush CLOW Fire hydrants, 2" blow 
hydrants, backflow preventers, off assemblies 
meters) 
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Other Vulnerable Points N/A N/A 

Offices 
Buildings 20248 Grand Mound Way Lab and treatment bldgs 

Grand Mound, WA 
Computers 20248 Grand Mound Way Utility Technician II office 

Grand Mound, WA -
2404 A 1 Heritage Crt SW, Olympia, Utility Managers office 
WA 

Files 20248 Grand Mound Way Water quality, as-built, maps, 
Grand Mound, WA customer service, DOH 
2404 A1 Heritage Crt SW, Olympia, 
WA 

Transportation/ N/A Yes 
Work Vehicles 
Communications 
Telephone N/A Yes 
Cell Phone N/A Yes 
Radio N/A Yes 
Computer Control Systems N/A Yes 
(SCADA) 

Security Vulnerability Self-Assessment for Water 
Systems 
General Questions for the Entire Water System 
The first 13 questions in this vulnerability self-assessment are general questions designed to apply to all 
components of your system (wellhead or surface water intake, treatment plant, storage tank(s), pumps, 
distribution system, and offices). These are followed by more specific questions that look at individual system 
components in greater detail. 

QUESTION ANSWER COMMENT 
1. Do you have a written emergency response Yes XX It is essential that you have an ERP. If you do not 

plan (ERP)? No ON/AD have an ERP, you can obtain a sample from ReAP 
or your drinking water primacy agency. 
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As a first step in developing your ERP, you should 
develop your Emergency Contact List. A plan is vital 
in case there is an incident that requires immediate 
response. Your plan should be reviewed at least 
annually (or more frequently if necessary) to ensure 
it is up-to-date and addresses security emergencies. 

Insert Comments Here 

2. Is access to the critical components of the Yes XX You should restrict or limit access to the critical 
water system (i.e., a part of the physical No ON/AD components of your water system to authorized 
infrastructure of the system that is essential personnel only. This is the first step in security 
for water flow and/or water quality) enhancement for your water system. Consider the 
restricted to authorize personnel only? following: 

+ Issue water system photo identification cards for 
employees, and require them to be displayed within 
the restricted area at all times. 

+ Post signs restricting entry to authorized personnel 
and ensure that assigned staff will escort people 
without proper ID. 

Insert Comments Here 

QUESTION ANSWER COMMENT 
3. Are facilities fenced, including well houses Yes XX Ideally, all facilities should have a security fence 

and pump pits, and are gates locked where No ON/AD around the perimeter. 
appropriate? 
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The fence perimeter should be walked periodically to 
check for breaches and maintenance needs. All 
gates should be locked with chains and a tamper-
proof padlock that at a minimum protects the shank. 
Other barriers such as concrete "jersey" barriers 
should be considered to guard certain critical 
components from accidental or intentional vehicle 
intrusion. 

Insert Comments Here 

4. Are your doors, windows, and other points Yes XX Lock all building doors and windows, hatches and 
of entry such as tank and roof hatches and NoON/AD vents, gates, and other points of entry to prevent 

vents kept closed and locked? access by unauthorized personnel. Check locks 
regularly. Dead bolt locks and lock guards provide a 
high level of security for the cost. 

A daily check of critical system components 
enhances security and ensures that an unauthorized 
entry has not taken place. 

Doors and hinges to critical facilities should be 
constructed of heavy-duty reinforced material. 
Hinges on all outside doors should be located on the 
inside. 

To limit access to water systems, all windows should 
be locked and reinforced with wire mesh or iron 
bars, and bolted on the inside or install alarms. 
Systems should ensure that this type of security 
meets with the requirements of any fire codes. 

Insert Comments Here 
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ANSWER COMMENT 

QUESTION 
5. Is there external lighting around the critical Yes XX Adequate lighting of the exterior of water systems' 

components of your water system? No ON/A D critical components is a good deterrent to 
unauthorized access and may result in the detection 
or deterrence of trespassers. Motion detectors that 
activate switches that turn lights on or trigger alarms 
also enhance security. 

Insert Comments Here 

6. Are warning signs (tampering, unauthorized Yes XX Warning signs are an effective means to deter 
access, etc.) posted on all critical NoON/AD unauthorized access. 
components of your water system? (For 
example, well houses and storage tanks.) 'Warning - Tampering with this facility is a federal 

offense" should be posted on all water facilities. 
These are available from your state Rural Water 
Association. 

"Authorized Personnel Only," "Unauthorized Access 
Prohibited," and "Employees Only" are examples of 
other signs that may be useful. 

Insert Comments Here 

7. Do you patrol and inspect your source Yes XX Frequent and random patrolling of the water system 
intake, buildings, storage tanks, equipment, NoON/AD by utility staff and local law enforcement agency may 
and other critical components? discourage potential tampering. It may also help 

identify problems that may have arisen since the 
previous patrol. 

Insert Comments Here 

Security Vulnerability Self-Assessment Guide for Water Systems Page 7 



8. Is the area around the critical components Yes XX When assessing the area around your water 
of your water system free of objects that NoON/AD system's critical components, look for objects that 
may be used for breaking and entering? could be used to gain entry (e.g., large rocks, 

cement blocks, pieces of wood, ladders, valve keys, 
and other tools). 

Insert Comments Here 

QUESTION ANSWER COMMENT .. 

9. Are the entry points to your water system Yes XX Trim or avoid landscaping that will block your view or 
easily seen? No ON/AD permit trespassers to hide, conduct unnoticed 

suspicious activities, or allow easy access to your 
system's critical components 

If possible, park vehicles and equipment in places 
where they do not block the view of your water 
system's critical components. 

Insert Comments Here 

10. Do you have an alarm system that will Yes 0 Consider installing an alarm system that notifies the 
detect unauthorized entry or attempted No XX proper authorities or your water system's designated 
entry at critical components? N/AO contact for emergencies when there has been a 

breach of security. 

You should also have an audible alarm at the site as 
a deterrent and to notify neighbors of a potential 
threat. 

Insert Comments Here Alarm point will be added to 
the capital improvement project and complete this 
task in the next 12 months 

11. Do you have a key control and Yes XX Keep a record of locks and associated keys, and to 
accountability policy? No ON/AD whom the keys have been assigned. This record will 

facilitate lock replacement and key management 
(e.g., after employee turnover or loss of keys). 
Vehicle and building keys should be kept in a 
lockbox when not in use. 

You should have all keys stamped (engraved) "DO 
NOT DUPLICATE." 

Insert Comments Here 
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12. Are entry codes and keys limited to water Yes XX Suppliers and personnel from co-located 
system personnel only? No DN/AD organizations should be denied access to codes 

and/or keys. Codes should be changed frequently if 
possible. Entry into any building should always be 
under the direct control of water system personnel. 

Insert Comments Here 

13. Do you have a neighborhood watch Yes XX Watchful neighbors can be very helpful to a security 
program for your water system? NoD program. Make sure they know who to call in the 

N/AD event of an emergency or suspicious activity. 

Insert Comments Here Reservoir on private 
property, well#2 on private properties and well #1 at 
treatment plant site. Each site and in general the 
community provides detail updates with suspicious 
happenings around our site. 

Water Sources 
In addition to the above general checklist for your entire water system (questions 1-13), you should give special 
attention to the following issues, presented in separate tables, related to various water system components. 
Your water sources (surface water intakes or wells) should be secured. Surface water supplies present the 
greatest challenge. Typically they encompass large land areas. Where areas cannot be secured, steps should 
be taken to initiate or increase law enforcement patrols. Pay particular attention to surface water intakes. Ask 
the public to be vigilant and report suspicious activity. 

QUESTION ANSWER COMMENT 
14. Are your wellheads sealed properly? Yes XX A properly sealed wellhead decreases the 

NoD opportunity for the introduction of contaminants. If 
N/AD you are not sure whether your wellhead is properly 

sealed, contact your well drilling/maintenance 
company, your drinking water primacy agency, or 
other technical assistance providers. 

Insert Comments Here 

15. Are well vents and caps screened and Yes XX Properly installed vents and caps can help prevent 
securely attached? NoD N/AD the introduction of a contaminant into the water 

supply. 

Ensure that vents and caps serve their purpose, and 
cannot be easily breached or removed. 

Insert Comments Here 
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16. Are observation/test and abandoned wells Yes XX All observation/test and abandoned wells should be 
properly secured to prevent tampering? NoON/AD properly capped or secured to prevent the 

introduction of contaminants into the aquifer or water 
supply. Abandoned wells should be destroyed 
according to state regulations. 

Insert Comments Here 

17. Is your surface water source secured with Yes 0 No 0 Surface water supplies present the greatest 
fences or gates? Do water system N/AXX challenge to secure. Often, they encompass large 
personnel visit the source? land areas. Where areas cannot be secured, steps 

should be taken to initiate or increase patrols by 
water utility personnel and law enforcement agents. 

Insert Comments Here 

Treatment Plant and Suppliers 
Some small systems provide easy access to their water system for suppliers of equipment, chemicals, and 
other materials for the convenience of both parties. This practice should be discontinued. 

QUESTION ANSWER COMMENT 
18. Are deliveries of chemicals and other Yes XX Establish a policy that an authorized person, 

supplies made in the presence of water NoD designated by the water system, must accompany 
system personnel? N/AO all deliveries. Verify the credentials of all drivers. 

This prevents unauthorized personnel from having 
access to the water system. 

Insert Comments Here 

19. Have you discussed with your supplier(s) Yes XX Verify that your suppliers take precautions to ensure 
procedures to ensure the security of their NoD that their products are not contaminated. Chain of 
products? N/AO custody procedures for delivery of chemicals should 

be reviewed. You should inspect chemicals and 
other supplies at the time of delivery to verify they 
are sealed and in unopened containers. Match all 
delivered goods with purchase orders to ensure that 
they were, in fact, ordered by your water system. 
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You should keep a log or journal of deliveries. It 
should include the driver's name (taken from the 
driver's photo 1.0.), date, time, material delivered, 
and the supplier's name. 

Insert Comments Here 

20. Are chemicals, particularly those that are Yes XX All chemicals should be stored in an area 
potentially hazardous or flammable, NoD designated for their storage only, and the area 
properly stored in a secure area? N/AD should be secure and access to the area restricted. 

Access to chemical storage should be available only 
to authorized employees. 

You should have tools and equipment on site (such 
as a fire extinguisher, drysweep, etc.) to take 
immediate actions when responding to an 
emergency. 

Insert Comments Here 

QUESTION , ANSWER COMMENT 
21. Do you monitor raw and treated water so Yes XX Monitoring of raw and treated water can establish a 

that you can detect changes in water NoD baseline that may allow you to know if there has 
quality? N/AD been a contamination incident. 

Some parameters for raw water include pH, turbidity, 
total and fecal coliform, total organic carbon, specific 
conductivity, ultraviolet adsorption, color, and odor. 

Routine parameters for finished water and 
distribution systems include free and total chlorine 
residual, heterotrophic plate count (HPC), total and 
fecal coliform, pH, specific conductivity, color, taste, 
odor, and system pressure. 

Insert Comments Here 

22. Are tank ladders, access hatches, and entry Yes XX The use of tamper-proof padlocks at entry points 
points secured? NoD (hatches, vents, and ladder enclosures) will reduce 

N/AD the potential for unauthorized entry. 
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If you have towers, consider putting physical barriers 
on the legs to prevent unauthorized climbing. 

Insert Comments Here 

23. Are vents and overflow pipes properly Yes XX Air vents and overflow pipes are direct conduits to 
protected with screens and/or grates? NoD the finished water in storage facilities. Secure all 

N/AD vents and overflow pipes with heavy-duty screens 
and/or grates. 

Insert Comments Here 

24. Can you isolate the storage tank from the Yes XX A water system should be able to take its storage 
rest of the system? NoD tank(s) out of operation or drain its storage tank(s) if 

N/AD there is a contamination problem or structural 
damage. 

Install shut-off or bypass valves to allow you to 
isolate the storage tank in the case of a 
contamination problem or structural damage. 

Consider installing a sampling tap on the storage 
tank outlet to test water in the tank for possible 
contamination. 

Insert Comments Here 

Distribution 
Hydrants are highly visible and convenient entry points into the distribution system. Maintaining and monitoring 
positive pressure in your system is important to provide fire protection and prevent introduction of 
contaminants. 

QUESTION ANSWER COMMENT 
25. Do you control the use of hydrants and Yes XX Your water system should have a policy that 

valves? NoD regulates the authorized use of hydrants for 

N/AD purposes other than fire protection. Require 
authorization and backflow devices if a hydrant is 
used for any purpose other than fire fighting. 

Consider designating specific hydrants for use as 
filling station(s) with proper backflow prevention 
(e.g., to meet the needs of construction firms). 
Then, notify local law enforcement officials and the 
public that these are the only sites designated for 
this use. 
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Flush hydrants should be kept locked to prevent 
contaminants from being introduced into the 
distribution system, and to prevent improper use. 

Insert Comments Here 

26. Does your system monitor for, and Yes XX Positive pressure is essential for fire fighting and 
maintain, positive pressure? NoD for preventing backsiphonage that may 

N/AD contaminate finished water in the distribution 
system. Refer to your state primacy agency for 
minimum drinking water pressure requirements. 

Insert Comments Here 

27. Has your system implemented a backflow Yes XX In addition to maintaining positive pressure, 
prevention program? NoD backflow prevention programs provide an added 

N/AD margin of safety by helping to prevent the 
intentional introduction of contaminants. If you 
need information on backflow prevention programs, 
contact your drinking water primacy agency. 

Insert Comments Here 

Personnel 
You should add security procedures to your personnel policies. 

QUESTION ANSWER COMMENT 
28. When hiring personnel, do you request that Yes XX It is good practice to have all job candidates fill out 

local police perform a criminal background NoD an employment application. You should verify 
check, and do you verify employment N/AD professional references. Background checks 
eligibility (as required by the Immigration conducted during the hiring process may prevent 
and Naturalization Service, Form 1-9)? potential employee-related security issues. 
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If you use contract personnel, check on the 
personnel practices of all providers to ensure that 
their hiring practices are consistent with good 
security practices. 

Insert Comments Here 

29. Are your personnel issued photo- Yes XX For positive identification, all personnel should be 
identification cards? NoD issued water system photo-identification cards and 

N/AD be required to display them at all times. 

Photo identification will also facilitate identification 
of authorized water system personnel in the event 
of an emergency. 

Insert Comments Here 

30. When terminating employment, do you Yes XX Former or disgruntled employees have knowledge 
require employees to turn in photo IDs, NoD about the operation of your water system, and 
keys, access codes, and other security- N/AD could have both the intent and physical capability 
related items? to harm your system. Requiring employees who will 

no longer be working at your water system to turn 
in their IDs, keys, and access codes helps limit 
these types of security breaches. 

Insert Comments Here 

QUESTION ANSWER COMMENT 
, 
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31. Do you use uniforms and vehicles with Yes XX Requiring personnel to wear uniforms, and 
your water system name prominently NoD N/AO requiring that all vehicles prominently display the 
displayed? water system name, helps inform the public when 

water system staff is working on the system. Any 
observed activity by personnel without uniforms 
should be regarded as suspicious. The public 
should be encouraged to report suspicious activity 
to law enforcement authorities. 

Insert Comments Here 

32. Have water system personnel been advised Yes XX Yo,ur personnel should be trained and 
to report security vulnerability concerns No 0 N/AO knowledgeable about security issues at your 
and to report suspicious activity? facility, what to look for, and how to report any 

suspicious events or activity. 

Periodic meetings of authorized personnel should 
be held to discuss security issues. 

Insert Comments Here 

33. Do your personnel have a checklist to use Yes XX To properly document suspicious or threatening 
for threats or suspicious calls or to report No 0 N/AO phone calls or reports of suspicious activity, a 
suspicious activity? simple checklist can be used to record and report 

all pertinent information. Calls should be reported 
immediately to appropriate law enforcement 
officials. Checklists should be available at every 
telephone. 

Also consider installing caller 10 on your telephone 
system to keep a record of incoming calls. 

Insert Comments Here 

Information storage/computers/contro/s/maps 

Security Vulnerability Self-Assessment Guide/or Water Systems Page 15 



Security of the system, including computerized controls like a Supervisory Control and Data Acquisition 
(SCADA) system, goes beyond the physical aspects of operation. It also includes records and critical 
information that could be used by someone planning to disrupt or contaminate your water system. 

QUESTION ANSWER .. COMMENT .. 
34. Is computer access "password protected?" 

Is virus protection installed and software 
upgraded regularly and are your virus 
definitions updated at least daily? Do you 
have Internet firewall software installed on 
your computer? Do you have a plan to back 
up your computers? 

35. Is there information on the Web that can be 
used to disrupt your system or 
contaminate your water? 

Yes XX 
No 0 N/AD 

Yes 0 No XX 
N/AD 

All computer access should be password 
protected. Passwords should be changed every 90 
days and (as needed) following employee turnover. 
When possible, each individual should have a 
unique password that is not shared with others. If 
you have Internet access, a firewall protection 
program should be installed on your computer. 

Also consider contacting a virus protection 
company and subscribing to a virus update 
program to protect your records. 

Backing up computers regularly will help prevent 
the loss of data in the event that your computer is 
damaged or breaks. Backup copies of computer 
data should be made routinely and stored at a 
secure off-site location. 

Insert Comments Here 

Posting detailed information about your water 
system on a Web site may make the system more 
vulnerable to attack. Web sites should be 
examined to determine whether they contain critical 
information that should be removed. 

You should do a Web search (using a search 
engine such as Google, Yahoo!, or Lycos) using 
key words related to your water supply to find any 
published data on the Web that is easily accessible 
by someone who may want to damage your water 
supply. 

Insert Comments Here 

QUESTION ANSWER COMMENT L-__ ~ __________ ~ __________________ ~ ______ ~ __ ~ 
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36. Are maps, records, and other information Yes XX Records, maps, and other information should be 
stored in a secure location? No 0 N/AD stored in a secure location when not in use. Access 

should be limited to authorized personnel only. 

You should make back-up copies of all data and 
sensitive documents. These should be stored in a 
secure off-site location on a regular basis. 

Insert Comments Here 

37. Are copies of records, maps, and other Yes XX Sensitive documents (e.g., schematics, maps, and 
sensitive information labeled confidential, No 0 N/AD plans and specifications) distributed for 
and are all copies controlled and returned construction projects or other uses should be 
to the water system? recorded and recovered after use. You should 

discuss measures to safeguard your documents 
with bidders for new projects. 

Insert Comments Here 

38. Are vehicles locked and secured at all Yes XX Vehicles are essential to any water system. They 
times? No 0 N/AD typically contain maps and other information about 

the operation of the water system. Water system 
personnel should exercise caution to ensure that 
this information is secure. 

Water system vehicles should be locked when they 
are not in use or are left unattended. 

Remove any critical information about the system 
before parking vehicles for the night. 

Vehicles also usually contain tools (e.g., valve 
wrenches) that could be used to access critical 
components of your water system. These tools 
should be secured and accounted for daily. 

Insert Comments Here 
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Public Relations 
You should educate your customers about your system. You should encourage them to be alert and to report . 
any suspicious activity to law enforcement authorities. 

QUESTION ANSWER COMMENT 
39. Do you have a program to educate and Yes D No xx Advise your customers and the public that your 

encourage the public to be vigilant and N/AD system has increased preventive security 
report suspicious activity to assist in the measures to protect the water supply from 
security protection of your water system? vandalism. Ask for their help. Provide customers 

with your telephone number and the telephone 
number of the local law enforcement authority so 
that they can report suspicious activities. The 
telephone number can be made available through 
direct mail, billing inserts, notices on community 
bulletin boards, flyers, and consumer confidence 
reports. 

Insert Comments Here Reservoir on private 
property, well#2 on private properties and well #1 
at treatment plant site. Each site and in general 
the community provides detail updates with 
suspicious happenings around our site. 

40. Does your water system have a procedure Yes xx You should have a procedure for personnel to 
to deal with public information requests, NoD N/AD follow when you receive an inquiry about the water 
and to restrict distribution of sensitive system or its operation from the press, customers, 
information? or the general public. 

Your personnel should be advised not to speak to 
the media on behalf of the water system. Only one 
person should be designated as the spokesperson 
for the water system. Only that person should 
respond to media inquiries. You should establish a 
process for responding to inquiries from your 
customers and the general public. 

Insert Comments Here 

Yes xx It is critical to be able to receive information about 
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41. Do you have a procedure in place to receive NoD N/AD suspected problems with the water at any time and 
notification of a suspected outbreak of a respond to them quickly. Procedures should be 
disease immediately after discovery by developed in advance with your drinking water 
local health agencies? primacy agency, local health agencies, and your 

local emergency planning committee. 

Insert Comments Here 

QUESTION ANSWER COMMENT 

42. Do you have a procedure in place to advise Yes XX As soon as possible after confirming 
the community of contamination NoD N/AD contamination, you should notify testing personnel 
immediately after discovery? and your laboratory of the incident. In incidences 

caused by microbial or chemical contaminants, it is 
critical to discover the type of contaminant and its 
method of transport (water, food, etc.). Active 
testing of your water supply will enable your 
laboratory, working in conjunction with public health 
officials, to determine if there are any unique (and 
possibly lethal) chemicals or disease organisms in 
your water supply. 

It is critical to be able to get the word out to your 
customers as soon as possible after discovering a 
health hazard in your water supply. In addition to 
your responsibility to protect public health, you 
must also comply with the requirements of the 
Public Notification Rule. Some simple methods 
include announcements via radio or television, 
door-to-door notification, a phone tree, and posting 
notices in public places. The announcement should 
include accepted uses for the water and advice on 
where to obtain safe drinking water. Call large 
facilities that have large populations of people who 
might be particularly threatened by the outbreak: 
hospitals, nursing homes, the school district, jails, 
large public buildings, and large companies. Enlist 
the support of local emergency response personnel 
to assist in the effort. 

Insert Comments Here 

Yes 0 No XX It is critical to be able to respond to and quickly 
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43. Do you have a procedure in place to N/A 0 
respond immediately to a customer 
complaint about a new taste, odor, color, or 
other physical change (oily, filmy, burns on 
contact with skin)? 

identify potential water quality problems reported 
by customers. Procedures should be developed in 
advance to investigate and identify the cause of the 
problem, as well as to alert local health agencies, 
your drinking water primacy agency, and your local 
emergency planning committee if you discover a 
problem. 

Insert Comments Here At this time Utility workers 
take customers concerns as priority and respond to 
their needs as necessary. Issues that require 
additional oversight is done by the Utility 
Operations manager 

Now that you have completed the "Security Vulnerability Self-Assessment Guide for Water Systems," 
review your needed actions and then prioritize them based on the most likely threats. A table to assist you 
in prioritizing actions is provided in Attachment 1. 

Attachment 1. Prioritization of Needed Actions 

Once you have completed the "Security Vulnerability Self-Assessment Guide for Drinking Water Systems," review 
the actions you need to take to improve your system's security. Note the questions to which you answered "no" on 
this worksheet. You can use it to summarize the areas where your system has vulnerability concerns. It can also 
help you prioritize the actions you should take to protect your system from vulnerabilities. Make sure to prioritize 
your actions based on the most likely threats to your water system and the magnitude of their risks to public 
health. 

Question Needed Action Scheduled 

Number Completion 
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Attachment 3: Certificate of Completion 

I certify to the United States Department of Agriculture, Rural Development (USDAlRD) 
that this community water system has completed a Security Vulnerability Assessment 
(SVA), and that the results will be incorporated into an Emergency Response Plan for 
the system. 

I certify that this document was prepared under my direction or supervision. I am aware 
that there are significant penalties for submitting false information (Safe Drinking Water 
Act (42U.S.C. 300f et seq.). 

Mail the completed certificate only (do not send your SVA or ERP) to 
the appropriate USDA Rural Development office. 

Public Water System 10 
Number: 

System 
Name: 

Address: 

Grand Mound 

071580 

i ,WA 98502 

IS Certification on behalf of the System: 

Mark A. Petrie 

Signature: 

Phone: 360-754-2930 Fax: 360-786-5582 Email: petriema@co.thurston.wa.us 

Received Technical Assistance from the following: 
D Rural Community Assistance Partnership 

(CRG, Great Lakes RCAP/wSOS, MAP, RCAC, RCAP Solutions, Southeast RCAP) 

D Rural Water Association 

Have completed the following: 
xx Security Vulnerability Assessment 
D Emergency Response Plan 
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............................................................................................................ .. ~ 
Disclaimer 

This document contains information on how to plan for protection of the assets of your water 
system. The work necessarily addresses problems in a general nature. You should review local, 
state, tribal (if applicable), and federal laws and regulations to see how they apply to your 
specific situation. 

Knowledgeable professionals prepared this document using current information. The authors 
make no representation, expressed or implied that this information is suitable for any specific 
situation. The authors have no obligation to update this work or to make notification of any 
changes in statutes, regulations, information, or programs described in this document. 
Publication of this document does not replace the duty of water systems to warn and properly 
train their employees and others concerning health and safety risks and necessary precautions 
at their water systems. 

Rural Community Assistance Partnership, Inc. assumes no liability resulting from the use or 
reliance upon any information, guidance, suggestions, conclusions, or opinions Gontained in this 
document. 

~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••• a •• a~ 

Rural Community Assistance Partnership, Inc. 
1522 K Street, N.W., Suite 400 

Washington, D.C. 20005 
888/321-7227 
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- --<,~ !1~o1~t':;IC.' \lev·"" t ----

- 'ate of last fa /" liM ~ (P Erfb ,rr:: ,ryr-
BaI,·., .dS! ___ gal./mln . ...mIl It. drawdown alter Ius. 
Airtest gal.lmin . ...mIl stem set at It. for hrs. 

Artesian flow g.p.m. Date / ' 
Temperature of water ~ a chemical analysis made? Yes 6?' No 0 

Date ----'~~-~L_q-"----'--.-J, 191i.? 
(USE ADDITIONAL SHEETS IF NECESSARy) 

Ecology is an Equal Opportunity and Affirmative Action employef- For spe
cial accommodation needs. contact the Water Resources Program at (206) 
407-6600. The TOO number is (206) 407-6006. 
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PARCEL # 51303300000 
l),i1t: Siamp 

ill 
Jlllltrltl IIltt 
ItlAIIW'11 01 
ECOLOGY 
PERMIT NUMBER 

G2-22514B 

STATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

PROOF OF APPROPRIATION OF WATER 

I CHANGE APPROVAL NUMBER 

NAME OF PEAMITIEE CONTACT NAME (IF DIFFEAENT) 

Reviewed by: 

Thurston County Department of Water & Waste Management/Randy O'Hern 
MAILING ADDRESS (STReeT) 

921 Lakeridqe Drive EW, 
PHONe NUMBER 

(369 357-2491 

SOURCE IS) OF WATER 

(CITY) 

Room 100, Olympia 
FAX NUMBER 

(369 754-4682 

I LOCATION OF SOURCE(S) 

(STATe) 

WA 
(ZIP CODe) 

98502 

Wells I, 2 to.& J ~ -' ~ 2 SW SE 
I SECTION 

11 
I TOWNSHIP N. I RANOE, (ErW)M 

15 3W 
UST AtL PURPOSES WATER IS useD FOR: 

Municial -Domestic Commercia~ Industrial 
DATe WATeR WAS COMPLETELY II TIME OF yeAR WATER IS USED: J IF seASONALLY. uSTTHe START AND eND DATe 

APPLieD TO B~~FICIAt use I]! ContinuouslY ear round D Seasonal Start: End: 
Januar 1 1999 
~~~~~I,~EN~~~s~2~~TRUClION AND DEVELOPMENT RELATED PROVISIONS (AS REQUIRED BY PERMIT) HAVE BEEN OR ARE TO BE MET (USE ADDITIONAL SHEET OF 

DeSCRIPTION OF SPECIFIC AREA ON WHICH WATER IS BENEFICIALLY USED(USE ADDITIONAL SHEET OF PAPER IF ~ECESSARY) 

The Grand Mound Urban Growth Area as described In the 
Comprehensive Plan. 

I
~ 

sw I~ J SECTl9N 

11 J TOWNSHIP N, 

15 
NO. 

1 & 2 SE 

PHYSICAL WITHDRAWAL OR DIVERSION INFORMATION 

For Pump Designed Water System Information: 

.. 

Thurston 

I 
RANGE, (EN/)M 

. 3W 

TYPE OF PUMP: ~ Submersible o Turbine o Centrlflcal , 0 Olher ____ ~ ___ _ 

MAKE MODEL' SEAIAL II HOASEPOWER 

8" Hitachi 10MQL 30 
MOTOR BHP SPEED RPM 

Hitachi 30 1770 1770 
rn Water lubricated D 011 Lubricated 

eOOSTER PUMP BREAK HORSEPOWER PAESSURE OPEN DISCHARGE 

D·Yes Dll No D Yes ~ No 

PUMP DISCHARGE HEAD PRESSURE DISCHARGE PIPE DIAMETER 

psi 70 6 inch DI 

For Ground Water Withdrawal (if more than one, please Include attachment) 

Ecology Unique Weilidenlificalion Number(s) ACK136 [Include a copy of the welllog(s)) 
PUMP smlNO (OEPTH) 

57 ft 
ACCESS PORT INSTALLED? 

!iI Yes 

,(BeY 0040·1·26, rcvi1ed 03/19/01 

! STATIC WATER LEVEL' 1 DYNAMIC (PUMPING) LEVEL 

. _ 20 ___ ... ,_< (~!lLbeJ.Q\,..leo.d.~urlace .. I... 2-4 leet be!ow~aAd ~ur1aee 

stems 

AIRLINE INSTALLEO? AIRLINE LENGTH 

o Yes No electronic measure. devil8e 

DESCRIPTION OF WORKS 

SCREEN MESH SIZE METHOD OF CONTROL 

Proof of Appropriation of Water 

----,--:---_._--------------

Page I 



Ground Water Contilmination -
Susceptibility Ass~+sment Survey ,Form 

• < version 2.2 ' , 

IMPORTANT! Please complete one form fur each ground water source 
(well, wellfield, spring) used in your water system. 
Photocopy as necessary. 

PART I: System Infonnation 

Well owner/manager: 1hV'\~±o'0> c..d~+1- CX¢. VJ~+if!vJ~-h:L\f"'\o..~~ 
Water system name: Tb,,,,,,'f"b:tov") CChJ ..... 4 &~~ 1{\I\<t~ 
County: :rh~~+O~ 

Water system number: __ ()-=---"1...L..llL-.SolS'~8~C~_ Source number: VS Jt..., \ \::a: l 
Well depth: __ ---.-.:k~o=-___ _ (ft.) (From WFIform) 

~ourcename: __ ~I~J~~~\~\L~--~~~~-------------------------____ 
W A well identification tag number: t+ c... ,-- <:5 L ~ 

___ well not tagged 

Number of connections: ___ 1-=....'1....:..-___ _ Population served: __ JJ.-.I.<l.s:....::O'::.,:o=-----

Township: ____ -Lt-=~=__N ____ _ Range: ,--__ ..::=C!.-Sol~~W=-=--___ _ 

Section: ________ ~{~( _______ _ 1I4 114 Section: ______ -...:. ____ _ 

Latitude/longitude (if available): __________ , ____________ -"-

How was fat.llong. determined? 

" __ global positioning device __ survey _' _ topographic map 
oilier: ________________________________ __ 

* Please refer to Assistance Packet for details and explanations of all questions in Parts n through V. 

PART n: Well Construction and Source Information 
, ·'·L .. ~:.;" .;- ..... , \~ .-<:. ..' .". ~~<~. 

1) Date well originally constructed: ill ~/!I1month/day'year 

last reconstruction: +-,_ ,_ month/day/year 
" , " 

information unavailable 

/ 
Survey Form Ver. 2.2 

page 1 



PART m: Hydrogeologic Information 

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

_ (less than) 20 ft 20-50 ft -.L 50-100 ft _ 100-200 ft _ (greater than) 200 ft 

infonnation unavailable 

2) Depth to ground water (stat~c w~ter level): 

_ (less than) 20 ft ~20-50 ft 50-100 ft _ (greater than) 100 ft 

_ flowing well/spring (artesian) 

How was water le~el ~ete~ed? 
~";,; .' i ~ ~ c<:" # ¥ \( 

_ well log p. other: --'A-L-!....::&~-_'o~V.~I.L.[ ..1-\ -\-....!.-_'o~\f:t--:Q~o--~~~=CG~_&=I(l:}.:....:'=-'-"'_,,~~ ~'-J 0--~v--
-"1 6t-rD~-

_ depth to ground water 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): / b 0 (ft) 

How was elevation determined? _ topographic map ~DrillinglWeIl Lor, _._' altimeter 
I(A-~-bv--(\.-\- I ' 

other: 

information unavailable 

6) Confining layers: (This can be completed only for those sources with a drilling log, weUlog or geologic 
report describingsubsudace cOllditionS. Please refer to/assistance package for example.) 

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 ground water more than 20 feet above the 
bottom of the lowest confining layer? YES NO 

information unavailable 

,~ey form Ver. 2.2 
pag~ 3 



PART IV: Mapping Your Ground Water Resource 

1) Annual volume of water pumped: __ ---'5"."::...4-1 _4.!-Y-I-7-4-/...:::3",--c __ o-=---_ (gallons) 

How was this determined? 

¥meter 

estimated: ..::!: Pl,lmpi,ng rate ('-__ -'S::..-?--_S __ "J."...,J...:l;R~""'___'_') 

_ pump capacity ('-________ --J) 

other: ____________________________ __ 

2) "Calculated Fixed Radius" estimate of ground water movement: 
(see Instruction Packet) 

6 month ground water travel tUne : \,]0 

1 year ground water travel time : d--L\ (::) 

5 year ground water travel time: 4<60 

10 year grotlIld water travel time: ,"56 

Information available on length of screened/openinteival? 

_NO 

(ft) 

(ft) 

(ft) 

(ft) 

Lengiliof screened/open interval: _---1..{_1..!....·· ___ ,(ftJ 

3) Is there a river, lake, pond, stream, or other obvious surface water body within the 6 month time of travel 
boundary? YES XNO (mack 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 ''i-- NO (mark and identify on map). 

COnunen~: ____ ~ ______ ~ __________ ~ __ ~ _________ ~----------

SurveYfotmVer.2.2 
. page 5 



2) Source specific water quality records: 

Please indicate the occurrence of any test results since 1986 that meet the following conditions: 
(Unless listed on assessment, MCLs are listed in assistance package.) 

A. Nitrate: (Nitrate MCL = 10 mgll ) 
Results greater than MCL 
(less than) 2 mg/liter nitrate 

. I 

2-5 mg/liter nitrate 
(greater than) 5 mg/liter nitrate 
Nitrate sampling records unavailable 

B. VOCs: (VOC detection level 0.5 ugll or 0.0005 mgll.) 
Results greater than MCL or SAL 

vacs detected at least once 
vac test performed but never detected 
vac 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 mgll.) 

EDB/DBCP detected below MCL at least once 
EDB/DBCP detected above MeL at least once 
EDB/DBCP never detected 
EDB/DBCP tests required but not yet completed 
EDB/DBCP tests not required 

D. Other SOCS (pesticides and other synthetic organic chemicals): 
Other SOCS detected 

Other SOC tests performed but none detected • 
Other SOC tests notperformoo .':.' 

.If any SOCs in addition to EDBIDBCP were detected, please identify and date. If other SOC tests were 
performed, but no SOCS detected, list test methods here: _______________ _ 

Survey Form Ver. 2.2 
page 1 

-



3) Is the source located in an aquifer with a high horizon~ 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 eFRs? 

a) Presence of ground ~ater,extraction wells removing more than approximately 500 gal/min within ... 

6 month travel time 

6 month'-<-l year travel time 

f:"'5y~ar traveltime 

5-10 year travel time 

YES NO 

'-L 

"f.--
~ 

unknown 

bl Presence of grdund water recharge wells (dry wellsl or heavy irrigation within ... 

1 year travel time 

1-5 year travel time 

5-10 year travel time 

YES NO 

~ 
~ 

~ 

unknown 

Please identify or describe additional hydrolo~gic 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. 

. ·SuNey'Fbffil'Ver. 2.2 
":page 9 
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PARCEL # 51303300000 

,,~ "' RECEIVED 
'i!~P I, :iF fCOLOGY/SWR , 

'02 W! 25 A10:55 
STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY ill 
"H,nln IUTI 
II' "I'" I I I 01 PROOF OF APPROPRIATION OF WATER 
ECOLOGY 
PERMIT NUMBER I CHANGE APPROVA\' NUMBER 
G2-22514B 

NAME OF PERMITIeE CONTACT NAME (IF DIFFERENT) 

Reviewed by: 

Thurston County Department of Water & Waste Management/Randy OIHern 
MAILING ADDRESS ISTREET) ICITY) 
921 Lakeridge Drive EWe Room 100, Olympia 

PHONE NUMBeR FAX NUMBeR 
(369 357-2491: (369 754-4682 

LOCATION OF SOURCEIS) 

ISTATe) .... 
WA 

jZIPCODE), 
98502 

SOURCEIS) OF WATEf1') I 

Wells I, 2 
I NO, 
1& 2 ·SW SE I y. I y. 

1 seCTION 
11 

1 TOWNSHIP N, J RANGE,IeN/)M 
15 ' 3W 

UST AlL P.uRPOSES ~IS USED FOR; 

M mi"i" 1 - Domestic ('()mmpr"ial _Industrial 
DATE WATER WAS COMPLETEI.Y ) I TIME OF yeAR WATeR IS USED: 
APPLIED TO BENeFICiAl USE []I C II fY d 
Januarv 1 1999 on nuous earroun o Seasonal 

I IF SEASONALI.Y, LISTTHE START AND eND DATe 
Start: End: 

~~~~~',~eN~gfs~~~~rRUCTION AND DEveLOPMENT RELATED PROVISIONS {AS REQUIREO BY PERMITI.HAVE BEEN OR ARE TO BE MET (use ADDITIONAL SHEET OF 

O~h~PTlGN;~~dcrFM~A~~Od VlUe; b~~R 'SG~~~th Y UA~~~ AD~~IONd~~E~;r b~ea IF lE~ESSth~ Thurston 
Comprehensive Plan. 

Iv. 
'sw 

NO, 

I 
SECTION 

11 I 
TOWNSHIP N. 

15 I 
RANGE, (EM')M 

3W 1 & 2 SE 

I PHYSICAL WITHDRAWAL OR DIVERSION INFORMATION 

For Pump Designed Water System Information: 

TYPE OF PUMP: 129 Submersible o Turbine o Cenlriflcal o Olher ____ ~ ___ _ 

MAKE MODEL. SERIAl.. HORSEPOWER 
8" Hitachi 10MQL 30 

MOTOR BHP SPEED RPM 
Hitachi 30 177.0 1770 

rn Waler lubricaled o Oil Lubricaled 
aOOSTER PUMP BREAK HORSEPOWER PRESSURE OPEN DISCHARGE 
DYes Q)I No 0 Yes [Z9 No 
PUMP DISCHARGe HEAD PRESSURE DISCHARGE PIPE DIAMETER 

psi 70 6 inch DI 

For Ground Water Withdrawal (if more than one, please Include attachment) 

Ecology Unique Well Identification Number(s) ACK136 [Include a copy of the welllog(s)) 

PUMP SmlNG (DEPTH) 
57 ft 

ACCESS PORT INSTALLED? 

[i] Yes 

(BeY 0040·1-26, reviled 03119/01 

I 
STATIC WATER LEVEL' I DYNAMIC IPUMPING) LEveL 

20 fssl below land suriace 24 feel below land &urlaee 
AIRUNE INSTALLED? AIRLINE LENGTH 

o Yes No electronic meas re devi~e 

stems 
DESCRIPTION OF WORKS 

SCREEN MESH SIZE METHOD OF CONTROL 

Proof of Appropriation of Water Page I 

,.,' 

" I. 



 
 
 

Appendix O 
 

Grand Mound Model Report and 
Grand Mound Feasibility Report for Future Wells 3 and 4 

 



Scatter Creek Ground Water Numerical Model:    
Grand Mound Municipal Well Field,

Thurston County
Prepared by N. Romero, Hydrogeologist, LHG and LG

B. Zulewski, RS, Geologist

Water Resources and Environmental Health Program, TC

December 29, 2010

*FINAL PROVISIONAL REPORT*



FOREWORD ON GROUND WATER MODEL EFFORT 2010 

 

The purpose of this preliminary ground water model is to help provide insight to the hydrogeologist for 
new well placements at the Grand Mound Municipal Well Field.   It was not intended to establish land 
use practices hydraulically up-gradient of the well field such as septic field impacts, at this point in 
time.  Although some scenarios were simulated using septic there were very few hours spent on the 
contaminant engines and land use analysis due to a low budget.   

The model is only an initial exercise in understanding aquifer behavior and aquifer characteristics.  This 
is only a draft report for agency commentary.  Most of the hydrogeologist’s time was spent 
constructing the physical model using observed hydraulic heads.  Because the numerical model was 
prepared in under 200 hours it was not used to numerically model transient conditions or specific land 
use scenarios such as lot acreage for septic fields, agricultural or fish farming.   

We hope to obtain another grant to complete the numerical model and contaminant fate and 
transport simulations.  Nonetheless, despite its early construction phase, this ground water model was 
a very valuable learning exercise towards establishing the physical hydraulic properties of the Scatter 
Creek Aquifer as a whole.  These properties in turn do lead to potential rapid contaminant movement 
and issues of susceptibility of drinking and ecosystem waters to contaminant loads.  At the same time, 
the rapid discharge of the aquifer to the Chehalis River Basin may yield equilibrium conditions which do 
not exceed health standards due to dilution effects for some areas/land use scenarios.  Assessing these 
equilibrium and transient conditions is the next phase of the modeling effort which we hope will be 
funded. 

Sincerely, 

Nadine Romero 
Thurston County Hydrogeologist, LHG and LG 
State of Washington  1453 

 



MEMORANDUM 
                DRAFT REPORT 
 
TO: Roger Giebelhaus, Engineering, PW 
 Scott Lindblom, Engineering, PW 
               
FROM: Nadine Romero, Hydrogeologist, LHG, LG,  
 Water Resources Program, Resource Stewardship 
 
 Brad Zulewski, RS., Geologist, 
 Solid and Hazard Waste Section, Environmental Health 
   
DATE: December 29, 2010 
 
SUBJECT: Hydrogeologic and Ground Water Monitoring Report 
  Grand Mound Municipal Well Field 
   
 
We have completed our preliminary hydrogeologic analysis of the Grand Mound Municipal Well 
field relocation project.  This analysis includes preliminary findings on the Scatter Creek Aquifer 
hydrogeology and the results of a preliminary ground water modeling effort.  We are pleased to 
provide you with this summary and the results of our contaminant ground water modeling.   
 
PROJECT OVERVIEW 
 
This project was officially started on March 5, 2010 and we were able to stay ‘on track’ with our 
initial project scope as well as complete a preliminary 3-D numerical ground water model for the 
study area.   The project scope was to perform a hydrogeologic analysis of the Scatter Creek Aquifer 
(SCA) including the construction of new geologic cross-sections, analyzing recently collected 
ground water (nitrate, fecal coliform and other water quality parameters) collected by Thurston 
County Environmental Health from a 40-domestic well network.   
 
At the mid-point of the project, we held a preliminary findings meeting on June 2, 2010 to go over 
the results of our research and analysis.  After this meeting, we then proceeded into building the 
actual conceptual and numerical ground water model in August and September of 2010.  
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PURPOSE OF THE NUMERICAL GROUND WATER MODEL 
 
The central purpose of constructing both the conceptual and numerical ground water model is to 
provide a tool to the hydrogeologist to analyze physical and chemical aquifer steady-state conditions 
(and transient).  In creating an analytical tool to simulate observed and future aquifer conditions, the 
hydrogeologist can provide more insight into protecting the well field and adding new wells.    
 
Ground water modeling is an important step in any well field analysis because it mimics the ground 
water system in three-dimensions and incorporates complex interactions into a comprehensive 
hydrogeologic settting.    
 
Previous to this numerical model exercise, we performed a preliminary analysis of nitrate loads and 
constructed a very basic analytical model to show the rate of contaminant movement using estimated 
ground water velocities found in the literature (Sinclair and others, 1992).   The findings from this 
current numerical exercise is significant because one can portray potential contaminant plumes and 
ground water flow directions (predicted ground water elevations) along with velocity vectors at 
current and future equilibrium conditions.  The findings in this numerical model are also important 
because we can also see ‘data gaps’ in the ground water monitoring program and areas of unknown 
contamination  hydraulically up-gradient in the flow field of the municipal wells.  
 
Furthermore, the numerical modeling process allows us to learn about aquifer response and 
contaminant behavior in county ground water systems.  Land use decisions and policy development 
in critical areas are increasingly reliant on well-developed models because landscape is increasingly 
more complex.   
 
This numerical ground water model was constructed in approximately 200 hours.  This small budget 
allowed us to simulate only a few land use scenarios and run a few septic calculations.   We hope to 
find additional grant dollars to run other steady-state and transient conditions and explore 
contaminant engines.  This ground water modeling report is in draft form and is intended to provide 
only a brief narrative of findings. 
 
 
WORK COMPLETED 
 
To complete this hydrogeologic analysis the following work items were done: 
 

• Queried ground water data from the Environment Health database in March of 
2010.  This ground water monitoring data was collected from September 2008 
thru March of 2010 

 
• Prepared ground water flow maps for the most recent ground water sampling 

events 



 
• Constructed ground water elevation and well locate tables 

 
• Prepared nitrate concentration maps 

 
• Researched and analyzed 1000 well logs and water rights from the WA 

Department of Ecology and WA Department of Health database 
 

• Prepared two new geologic cross-sections using the latest well log information 
 

• Calculated hydraulic gradients and ground water flow velocities and directions at 
high ground water (March) and low ground water (September) conditions 
 

• Reviewed the 1997 Hydrogeologic Report prepared by Pacific Ground Water 
Group for Municipal Wells TW-1 and TW-2 
 

• Downloaded and analyzed the USGS well data 
 

• Prepared nitrate concentration graphs for the Grand Mound Municipal Well Field 
and fecal coliform ‘presence-absense’ tables. 
 

• Conducted field visits on April 15 and September 2, 2010 
 

• Prepared a mid-project presentation of results and findings for Public Works and 
Environmental Health on June 2, 2010 
 

• Downloaded and analyzed USGS Seepage Study results from September of 2007  
for the Chehalis and Scatter Creek River Systems 
 

• Analyzed real-time gaging station data and December 2007 flood flows on the 
USGS Prather Bridge station 
 

• Constructed a preliminary three-dimensional steady-state ground water numerical 
model which calibrated to field measured hydraulic heads (roughly completed in 
200 hours) and water quality conditions in the Scatter Creek aquifer 
 

• Prepared calibration tables of hydraulic head and residuals 
 

• Prepared this summary report of findings 
 

• Prepared preliminary recommendations for the municipal well field  
 

• Conducted contaminant fate and transport simulations using MT3D. 
 

• Performed housing ‘counts’ on the east side of Interstate I-5 and acreage size 
tabulations 
 

• Investigated water rights for the part of the Scatter Creek Sub-Basin. 



 
 
CONCEPTUAL MODEL  
 
A conceptual model of the SCA was prepared using recent measurements and water quality data 
collected in the last 3 years (September of 2008 thru March of 2010).  A presentation of a 
preliminary conceptual model was made to Public Works and Environmental Health in June of 2010 
before proceeding into the construction of the numerical model.  The conceptual model included an 
elevational model of land surface topography, bedrock geology, aquifer thickness and hydraulic 
heads and gradient, including well elevations and depths.  
  
 
Hydrogeology of the Scatter Creek Aquifer 
 
Two new geologic cross-sections were prepared for the SCA using the latest well log information 
provided by the WA Department of Ecology.  These geologic cross-sections are provided in the 
appendices.   
 
Only a few wells reach bedrock.  However, we were able to confirm that the Eocene-age bedrock 
consisting of off-shore marine fine-grained sandstones and siltstones (as described by Snavely and 
others, 1958) were present at a consistent altitude of 80 feet above msl (mean sea level) from east to 
west into the Grand Mound municipal well field.  The uplifted areas of the Scatter Creek area are 
primarily Eocene-age sandstones and volcanics.  Outcrops of the Eocene-age rocks were mapped by 
Snavely and others (1958).   
 
The actual geomorphic valley of the Scatter Creek aquifer above the Eocene-age rocks consists of 
gravel, cobbles and sand.  This unit was formed from glacial outburst floods originating in Yelm.  
The new WA DNR geologic map for Maytown shows these units as Qgyo3 (the Yelm Lobe of the 
Vashon glaciation –Tanwax and Ohop Valley Outburst Floods).  The Vashon glacier extended to the 
Tenino Range, however previous glacial maxima was as far south as Chehalis.   
 
Land surface elevations of the Scatter Creek Aquifer range from 280 feet above msl in the east to 
160 feet above msl at the municipal well field.   The Chehalis River flood plain (in the geomorphic 
channel) elevation approximately 1000 feet from the municipal well field is around 120 feet above 
msl.  The uplifted hill areas of Scatter Creek range from 300 to 600 feet in the area modeled.  
 
 
New Hydraulic Head and Gradient Calculations 
 
Hydraulic gradients calculated from prepared ground water elevation maps for the winter and end of 
summer season ranged from .0027 to .0031 ft/ft.   The highest ground water elevations found in the 
Scatter Creek aquifer were in March of 2010 which ranged from 195.69 ft msl (Bredl) at the east end 
of model down to 126.42 ft msl (Schneider) at the southwest end.  The lowest ground water 
elevations found were in September of 2008 which ranged from 181.66 ft msl (Bredl) down to 
121.68 ft msl (Schneider – Sep 2009 only).  The lowest ground water elevations that can be found 
throughout the ground water study were in domestic well 33ET01 (Cookston) at 104.40 ft msl at the 
far west end (northwest corner).   Please refer to appendices.  
 



Ground water in most of the domestic wells fluctuates approximately 8 to 15 feet yearly.  The USGS 
well located in the northwest corner of the model tends to fluctuate as much as 25 feet yearly.     
 
The ground water flow direction extends from east to west in the Scatter Creek basin and there were 
no noted changes in the direction during any of the sampling events.  Ground water flow maps were 
prepared for this report as provided in the appendices.   
 
 
USGS Seepage Study  
 
One of the largest seepage studies performed in Washington State was conducted on the Chehalis 
River.  Discharge measurements were made along an 81.6 mile reach of the river.  Ironically, this 
study was done just prior to the largest recorded flood flow on the Chehalis River in December 1-3, 
2007.  The reason that the seepage study is important is that it allows calibration of the discharge (Q) 
in the numerical model.   
 
The Chehalis River basin area is approximately 2800 square miles.  At the end of summer, on 
September 11-13 of 2007 the USGS measured discharge on the river and its many tributaries 
including Scatter Creek.  The significance of this work is that the flow measurements represent the 
ground water contribution only to the Chehalis River (and not snow or rainfall).   
 
The Chehalis River gains some 76.9 cfs from Prather Bridge from the river mile 59.9 gaging station, 
to the intersection of Independence Road and the Chehalis at river mile 54.2.  In this 5.7 mile stretch 
input from Prairie Creek and other small un-named stream may occur.  However, because these were 
not measured during the 2007 USGS seepage study we are assuming that there was no flowing water 
in the streams in September that year.  After discussing flow conditions on Prairie Creek with our 
field staff, it was confirmed that flow is virtually non-existent in September.  We can also assume 
that flow is negligible to non-existent in the smaller un-named tributaries.    
 
Scatter Creek, however, had a discharge of 20.7 cfs on September 11, 2007 as it entered the Chehalis 
River.   However, it had a loss of minus (-) 2.6 cfs between the uplift area in the northwest (at 
Sargent Road) and James Road.  The net gain into the Chehalis was 18.1cfs.  
 
 
Chehalis River 
 
The flood gage height for December 4, 2007 was 20.2 feet (peak flood stage) at the Prather Bridge, 
USGS gaging station in Grand Mound.  The gage datum elevation is 123.65 ft msl and the peak 
flood stage elevation was 143.85 feet.  During the February 2, 1996 peak flood event the gage height 
was 19.98 ft and flood stage elevation was 143.63 ft msl.  The peak flood discharge was 79,100 cfs 
for the December 4, 2007 event and 74,800 cfs for the February 9, 1996 event.   
 
The flood plain of the Chehalis River ranges from around 120 feet above msl to 116 feet above msl 
in the model area.  Bluffs above the geomorphic flood plain rise have an elevation of around 160 feet  
above msl.   
 
It was noted by county staff at the Ground Mound Waste Water Treatment facility that during the 
Chehalis flooding of December 2007 the southwest corner of the plant (pit bottom) was flooded.  



This observation matches the flood elevations at the USGS gage of 143.83 feet as the pit bottom 
elevation in the southwest corner is 142 feet above msl.  Furthermore, hydraulic head elevations 
denoted in the geologic cross sections are consistent with the recorded flood elevations (refer to 
appendices). 
 
As will be discussed later, the ground water numerical model resulted in discharge to the Chehalis 
River where the actual river exists.  Seepage or daylighting of the aquifer occurs in the geomorphic 
valley in the ground water model.  Hydraulic head elevations simulated in the Scatter Creek aquifer 
model were observed to sharply decline into the Chehalis River system to elevations of 120 feet 
above msl or less.   
 
 
Discharge Measurement on Scatter and Prairie Creek 
 
Thurston County Water Resources has been measuring stream discharge at two stream gages in 
Grand Mound.   One stream gage is on Scatter Creek at James Road and the other is on Prairie Creek 
and Highway 12.  The highest field measured flows are show in the appendices.   Prairie Creek 
typically dries out by early summer.   
 
 
Nitrate Concentrations in the Scatter Creek Aquifer  
 
Environmental Health (EH) program has been monitoring the water quality of the Scatter Creek 
aquifer for more than a decade.    A new monitoring program began in September of 2008 where 
approximately 40 domestic wells are sampled semi-annually.  During the first year wells were 
sampled quarterly.  A copy of the well sampling database was obtained for this project and queried 
for monitoring results.  Utilizing this data, water quality tables and ground water concentration maps 
were subsequently prepared.  See appendix. 
 
Historically, nitrate concentrations have been highest near the central to eastern part of the study 
area, where large dairy farms formerly operated.  Nitrate concentrations at a former dairy site located 
less than one mile upgradient and northeast from the study area, exceeded 45 mg/l in the mid 1990’s.   
 
Nitrate concentrations in downgradient wells have steadily decreased following the closure of the 
dairy areas over the last decade.  Nitrate levels in residential wells downgradient from the dairy site 
have decreased from 8.7 mg/l in 2004 to 4.1 mg/l in 2009 (this represents 112% decrease).  Other 
wells located further down-gradient have experienced nitrate reductions ranging from 24-60% 
during the 6-year period. 
 
Similarly, the Grand Mound Municipal well field nitrate concentrations have decreased over time.   
Well field nitrate concentrations for the last decade are provided in tables and maps (appendices).   
While there have been some intermittent ‘increases’ or pulses of elevated nitrate, the net impact over 
time has been a drop of 2 ppm.   
 
Since the mid 1990’s, the Scatter Creek Basin has experienced significant residential development.  
Residential septic systems have now replaced agricultural operations as the major nitrate source in 
the aquifer. 
 
 



Other Water Quality Parameters 
 
We downloaded available water quality data from both the DOH SENTRY system and the county 
water quality database to examine water quality trends.  Fecal coliform has been another target 
analyte in county water quality studies from septic field impacts and agriculture.  The 2004 water 
quality study shows that approximately 30% of the samples taken in the monitoring network had hits 
of fecal coliform.   The recently acquired 2008-2010 fecal coliform samples are present in 8% of the 
monitoring wells which is a sharp reduction in the number of well contaminated with fecal coliform.   
 
We briefly examined chloride concentrations and found a few anomalies in SENTRY datasets.  We 
have had no time to further explore chloride concentrations as requested by the Planning 
Department.   We hope to acquire 1 or 2 days of funding to go over chloride data in the future.   
 
 
Scatter Creek Aquifer Geochemistry 
 
A previous geochemical assessment was done in January of 2009 on the first round of ground water 
sampling.   Major cation and anion chemistry was done during this sampling to determine the key 
controls on aquifer geochemistry.  A Piper-Trilinear diagram and ionic balances were completed for 
these results (separate report) and show that the SCA is a high Ca-Mg-Bicarbonate controlled water.  
The SCA geochemistry generally “fits” in the overall Thurston County ionic ranges for natural 
ground waters, but are slightly less sodic and more calcic.    
 
 
GROUND WATER NUMERICAL MODEL 
 
A numerical ground water model was prepared using Visual Modflow 4.2.4 (Visual Modflow 
2009.1).  A steady-state, 1-layer model was prepared for the second phase of this investigation to 
help the hydrogeologist assess overall hydraulic properties of the aquifer using observed hydraulic 
heads for calibration.  In addition, the numerical model also has a contaminant fate and transport 
component to understand contaminant movement and nitrate concentrations at the municipal well 
field.   
 
The contaminant fate and transport part of the model is still under development and was only 
recently started after the preliminary physical geologic model was constructed.  Very few land use 
scenarios were simulated.  Advection, dispersion and contaminant fate properties were not explored 
or researched under this budget.  Modeling was non-reactive transport and only a steady state 
condition of 1800 days was simulated for a few land use scenarios. 
 
The model was able to predict observed hydraulic heads in the Scatter Creek Aquifer as shown in the 
Appendix fairly closely.  During the model construction process one of the central goals is to match 
theoretical to observed hydraulic heads under an array of hydrogeologic assumptions.    
 
 
 
 
 
 
 



 
The model dimensions are tabled below. 
 
 

 
Model Extent:   
X1, Y1 (origin):   0, 0 
X2, Y2:    44,704 ft, 29744 ft 
 
 
Grid:    90 columns x 60 rows 
Cell Size:  500 ft x 500 ft 
Model Area:    40 sq miles 
 

   Other:   Sy = .20 
ne=.20 
Ntot = .25 
Zmin=0 
Zmax=1000 ft 
Ptot2008=46.44 in 
RCH=23 in 
dh/dlmar2009=.0029 
dh/dlsep2008=.0031 
TTW-1pumping = 525,000 gpd/ft 
bTW-1 = 53 ft 

 
 
FINDINGS 
 
Hydraulic Conductivity 
 
Calibration - One of the key findings in the modeling effort is that the ground water numerical model 
had to be ‘opened up’ to larger hydraulic conductivity values (larger than we had originally 
anticipated) in order for the hydraulic head to match observed water level elevations.   
 
This simulation process was surprising in that most county ground water systems hydraulic 
conductivites (K) are typically 150 to 350 feet per day.  While we know that a glacial outburst flood 
formed the SCA, there have been few comprehensive studies evaluating overall hydraulic properties 
of the aquifer.  Sinclair and others (1992) had done one of the first comprehensive inventories of 
wells and nitrate concentrations in Scatter Creek and estimated hydraulic conductivities to be on the 
order of K=750 feet per day.   
 
The numerical ground water model, however, shows that it must have a much larger K than Sinclair  
predicted on the order of 1000 feet per day for overall hydraulic conditions.   Therefore, what the 
numerical model is showing is that the Scatter Creek Aquifer does indeed behave like a true outburst 
flood deposit which is now designated as the Qgyo3 deposit (as newly mapped by WA DNR 
Geology Division, Maytown).  This geologic unit may have profound implications in the ‘inter-
connectedness’ of aquifers locally including the Salmon Creek Basin and Scott Lake systems.  
 



Pumping Well Calibration Changes:   Pumping wells also helped calibrate model heads particularly 
in problem node areas (where residuals = +8.0 ft).   After a field visit to the Scatter Creek Wildlife 
Area (northern area of model) we found aqua culture facility on 183rd and looked up water rights.  
We found large ground water pumpages and inserted 25% of these water rights into pumping wells 
in model.  The effect was to bring down hydraulic heads close to observed.  Refer to appendices. 
We also assumed from WA Ecology domestic wells on file that ground water was extracted at a rate 
of 500 gpd per home.  We placed several theoretical wells into model with minus 300 gpm pumping 
rates for housing areas on the east side of 1-5 and some on west side for industry.   Refer to 
appendices.   
 
 
Ground Water Flow Vectors and Isotropic Properties 
 
The next important area of findings in the numerical model is that the Scatter Creek Aquifer has 
sharp directional ground water vectors which streamline ground water flow into narrow constrictions 
or pathways of high flow.   
 
While one can observe ‘ancestral channels’ and ancestral stream geomorphology in LiDAR maps 
and can conclude that these may be highly transmissive channels, we did not load this variable 
‘channel’ hydraulic conductivity into the numerical model, at this point.  As  we have no lithologic 
information about the channels, and there was also no budget to procure more information on these 
features.  The numerical model was constructed using only isotropic conditions across the layer—
anisotropic conditions were not detailed.   
 
 
Shape of Contaminant Plumes and Dispersion 
 
The effect of the vectors as discussed above is that they keep ground water contamination in narrow 
dispersive fields due to high ground water velocities.    Furthermore, even with high pumping wells 
the contaminant plumes are not dispersed very widely.   Although in one of the modeling scenarios it 
is possible to see the effects capturing a nearby plume of contamination. 
 
We have not evaluated these nitrate ‘plumes’ very closely and have not figured out how to overlay 
plumes on top of each other.  Again, we did not have a complete budget to do this work.  What we 
can say about the very few land use scenarios that we simulated is that plumes can not only travel 
quickly they can also be eliminated quickly, too, relative to most aquifers in the county.  We modeled 
only steady-state at 1800 days.  It may be that at 3600 days that the plume will continue to dilute and 
that the 1800 days scenario is indeed long-term equilibrium over the course of 10 or 20 years and 
never affect the well field beyond water quality standards. 
 
A question was posed about the ‘fecal coliform’ dispersion and whether this is similar to nitrate.  We 
could not find any definitive pattern in the fecal coliform.  One would expect that it would follow 
nitrate patterns.  Because it does not appear to do so, we expect that other biogeochemical processes 
are at work and control coliform behavior such as microbes and total organic carbon.  Fecal coliform 
do not appear to behave like non-reactive ‘particles’.  Nitrate on the other hand is fairly non-reactive 
(outside of oxidation/reduction mechanisms).   
 
 
 



 
Cumulative Contaminant Impacts 
 
The largest looming question in the contaminant modeling process is delineating the cumulative 
effects of ‘constant concentrations’, previous point sources, background conditions coming into the 
model and historical background, as well as future ‘constant concentrations’.   The contaminant fate 
and transport modeling effort needs to assess what happens between .33 acres lots versus the larger 
1-acre ones.  This evaluation was not done.   
 
The existing municipal well field consisting of TW-1 and TW-2 shows both constant and decreasing 
concentrations of nitrate over the last decade.  We briefly explored the reasons for these trends in the 
contaminant modeling process.  We believe that large scale agricultural operations can quickly spike 
well field concentrations within 5 years in the Scatter Creek aquifer.  It may be possible for nitrate 
concentrations to climb to greater than 3 mg/l within 10 years.   However, we have not modeled the 
3600 day scenario in steady state conditions to determine what predicted concentrations would be 
and whether dilution would over-ride ultimate impacts at the well heads 5 miles from a dairy point 
source.   
 
 
RECENT STUDIES COMPARISON 
 
In the last decade the USGS has completed several interesting studies characterizing nitrate in 
shallow aquifers.  Hinkle and others (2008) completed an analysis of septic tank effluent effects in 
the Deschutes Aquifer near La Pine, Oregon.  Unlike the SCA this aquifer does not have a hydraulic 
conductivity as high as SCA.  La Pine shallow aquifers exceed drinking water standards of 10 mg/l 
because ground water moves very slowly and there is low recharge.  Age-dating of ground water 
found that residents were drinking 30 to 50 year old ground water.   
 
The preliminary SCA ground water numerical model shows that at the well field ground water is 
perhaps as old as 1 to 7 years.    The La Pine Aquifer is currently contaminated near or at the water 
table and is moving downward.  The SCA does not have data to show what is going on at depth, 
however, we suspect that contamination has moved downward as well.   
 
What makes the SCA at risk is also the occurrence and potential rapid transport of personal care 
products, pharmaceuticals and viruses.   At the same time the high ground water fluxes will help 
dilute concentration build up of these products, however build up can occur due to high contaminant 
loads from agriculture as seen in the historical ground water results.   
 
 
RECOMMENDATIONS 
 
 
Recommendation 1:   Placement of Additional Wells 
 
We recommend that future wells be placed in areas of least nitrate contamination.  The numerical 
model shows that these areas may not have been ‘hydraulically down-gradient’ of past large 
agricultural industries (dairy and aquaculture) and current high density housing on septic.  The high 
nitrate concentrations (historical and existing) show that past agricultural operations and homes on 



septic may have contributed to the high contaminant loads which are now being reduced as observed 
in recent ground water sampling events.  
 
Based on our findings this means that optimum locations for new municipal wells would be outside 
of the 1 miles radius of the existing well field (TW-1 and TW-2) towards the northwest.  This area 
currently has the least impacts by nitrate with concentrations of 2 to 3 mg/l.   
 
We understand that Public Works’ key concern is to find the best well locations in terms of water 
quality and future municipal well safety.   At this point, we would not recommend placement of 
future municipal wells southeast of the current well field unless there is solid and comprehensive 
water quality data to support otherwise.  Based on our recent meetings with Public Works we 
understand the southeast area was recommended by previous consultants.  We would need to 
examine the hydrogeology rationale and logic behind this recommendation further to help Public 
Works better assess this possibility.  Our preliminary numerical model findings, however, do not 
support this area due to future up-gradient septic housing development.  
 
See Recommendation 3 for vertical well placement recommendations.   
 
 
Recommendation 2:   Conduct Additional Ground Water Sampling in Data Gaps Identified in 
Numerical Ground Water Modeling 
 
The numerical ground water modeling exercise shows that there are clearly data gaps in the water 
quality assessment program (we want to clarify that the current water quality assessment program 
wasn’t designed to protect the well field, but simply identify water quality trends in previously 
identified areas of concern).  In order to protect the well field from future impacts due to new higher 
density development (or future industrial or agricultural complexes) along the Highway 99 growth 
corridor, then domestic well samplings should be conducted in this area, particularly directly down-
gradient of the high density home subdivisions.  
 
 
Recommendation 3:  Vertical Well Placement--Conduct Additional Ground Water Studies in 
the Deeper Aquifer to Further Define Ground Water Quality Conditions 
 
We recommend that new ground water monitoring wells be completed at depths of 90 to 100 feet 
below ground surface in the highest areas of ground water contamination (hydraulically up-gradient 
of the existing well field) and several hundred feet hydraulically down-gradient of the high density 
development as noted in Recommendation 2.  
 
We also recommend additional ground water monitoring wells in the area of the future well field 
development (in the shallow, intermediate and deep aquifer).  
 
 
Recommendation 4:   Complete Contaminant Fate and Transport Modeling  
 
We recommend that additional monies be sequestered for continued contaminant modeling.   We 
recommend modeling out to 3600 days (10-years and the 20-year scenario) in steady state to see 
impacts on the Grand Mound Municipal Well Field.   If we cannot secure the Centennial Grant for 
this effort then I would recommend finding other small grants to complete this important exercise. 



 
Recommendation 5:   Secure Previous Ground Water Assessment Reports for the Grand 
Mound Well Field 
 
We did not have time to secure previous additional reports as our time was spent procuring current 
datasets and building the conceptual ground water model.   The 1996 Pacific Groundwater Group 
Report is an important report to find (Update:  This report was scanned and provided to us on 
December .  We leave this recommendation in place because it is an important caveat and provides 
background context for our study).   
 
 
Recommendation 6:   Continue to Work with Strategic Planning Group to Model Future Land 
Use Scenarios (General Recommendation). 
 
The planning department of the county has done a lot of research on the Grand Mound area.  They 
will find the results of this modeling effort very insightful, and most importantly very useful in terms 
of planning future land use scenarios and visualization. They can set up additional land use scenarios 
for us to simulate and model.    
 
 
Recommendation 7:   Work with Emergency Services to Add River Modules To Numerical 
Model (General Recommendation and not intended for Public Works to Pursue) 
 
Emergency services may find that this numerical ground water model can be developed into 
predicted flood elevations.  We have procured MIKE11 software that can be inserted in numerical 
model.  A preliminary exercise involving 100 hours, if funded can provide us more detail on 
flooding disasters and predicted hydraulic head elevations.  The reason why this effort is important is 
to also protect the well field from both surface and ground water flooding.   The current waste water 
treatment plant and chlorine treatment processing is placed in a former gravel pit.  Our geologic 
cross-sections show the lower altitude and potential problem of ‘ground water’ backup (elevational 
rise of ground water during severe flooding) into the treatment area is at risk also.   
 
 
Recommendation 8:   Continue to Analyze the USGS Studies and Results from La Pine 
Aquifer  
 
We highly recommend continued analysis and updates on what has happened for human behavior 
and land planning changes in the La Pine Aquifer, Oregon.  The USGS conducted a very valuable 
set of studies for the Deschutes Basin septic impacts.   We recommend funding to further research 
what is already being done out there for insight into what should happen to the SCA.   
 
 
FINAL CONCLUSIONS 
 
This numerical modeling effort will be extremely valuable to the county as a whole and not only 
Public Works Department.  Several of the recommendations are intended as general commentary to 
other readers of this report (including the Environmental Health Department, Emergency 
Management, Planning Department, State Health, the WA Department of Ecology, the USGS and 
other agencies) . We hope to continue running model simulations as money becomes available.   



This draft report will continue to evolve through upcoming presentations and input from county 
departments and outside agencies.   Public Works may want hire us to run simulations at smaller 
‘scope of work’ scales (on the order of 24 to 40 hours) to address specific detail and/or new 
questions as they come along.  
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MEMORANDUM 
TO: Roger Giebelhaus, Engineering, PW 

Scott Lindblom, Engineering, PW 

FROM: Nadine Romero, Water Resources Program, RS 
Hydrogeologist, LHG, LG 

DATE: July 26,2011 

SUBJECT: New Well Head Protection Area Delineations 

Cliff Moore 
Director 

Grand Mound Municipal Wells (Future Wells TW-3 and TW-4) 

As discussed with you in our April 19, 2011 meeting, I am providing you with this brief summary on 
the results of our additional ground water modeling exercise which we conducted in April and May 
for Public Works. Per our scope of work, we completed additional2D and 3D ground water 
modeling for the 2011 Water Comprehensive Plan Rewrite. 

WORK COMPLETED 

The following work items were completed for this project: 

• Conducted additional ground water modeling simulations using the calibrated numerical 
model constructed in October of 20 10 with Visual Modtlow 4.2 to delineate the well head 
protection areas (WHPA's) for well TW-l and TW-2 for the 1- year and 3- year capture 
zones . 

• Downloaded and ran new well head protection software from EPA to create geographic 
based modeling in 2D for existing and theoretical well head protection area delineations. 

• Simulated 'theoretical' future wells (TW-3 and TW-4) to discern potential well head 
protection areas for emergency or expanded water supplies 

• Provided Public Works well head protection area maps showing the new extents ofWHPA's 

2000 Lakeridge Dr. SW, Olympia, Washington 98502 (360) 786-54901FAX (360) 754-2939 
TOO (360) 754-2933 Website: www.co.thurston.wa.us/permitting 
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and the new geometry/shape for the 2011 Water Comprehensive Plan rewrite. 

• Went over preliminary results/finding in a meeting with Public Works on April 19, 2011 

• Conducted additional simulations/modeling after the April 19, 2011 meeting. 

• Prepared this brief summary report. 

FINDINGS 

There were a number of new findings in this modeling effort for the well head protection areas in 
contrast to the older previous 1994 Water Comprehensive Plan. 

These new findings are as follows: 

• The I-year and 3-year well head capture zones for municipal wells TW-3 and TW-4 are more 
extensive than those plotted in 1994 report. Well head protection areas are longer and extend 
as far as 183 rd Avenue on the eastern side ofInterstate 5 which is some 3 miles from the well 
heads. 

• Both ground water modeling efforts, one using a calibrated model constructed with Visual 
Modflow (numerical modeling) and the other using the new WhAEM2000 v 3.2.1 (analytical 
and geographic based) show 'arched' ground water flow paths which match the direction of 
ground water flow derived from our latest potentiometric maps. These maps use water level 
and water quality data from an existing 40 well monitoring network in the Scatter Creek 
Aquifer sampled by EH. These ground water flow paths follow bedrock and physiographic 
boundaries which were loaded into both models. 

• Ground water velocities (V) are calculated at around 10 feet per day and horizontal hydraulic 
conductivity (K) was estimated at 1000 feet/day using the calibrated numerical model we 
created for the Scatter Creek Aquifer. Transmissivity derived from pumping tests conducted 
on the Grand Mound Wells in the 1990's also support high K values of more than 1200 feet 
per day. 

• Narrow capture zones were defined in the WHPA delineations in both modeling efforts. 
These narrow zones are only around 200 feet wide on each side of the well head assuming a 
pumping rate of 500 gpm. While we recommend that future wells are placed at least 1500 
feet apart there may be some room for less spacing distance due to the high aquifer 
transmissitivies and narrow ground water capture in the Scatter Creek Aquifer. 

RECOMMENDATIONS 

This additional modeling exercise allowed us to further refine the numerical and 
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analytical modeling eff0l1, in tandem, to produce new well head protection areas for the 
existing and future Grand Mound Well Field. 

Based on these simulations we recommend the following: 

1. Amend the new 2011 Water Comprehensive Plan to show the latest I -Year and 3-
Year Well Head Protection Areas (WPHA's) as provided in this summary. This 
means extending the WHPA for TW-1 and TW-2 to 183rd and Highway 12 on the 
east side of Interstate 5. This region is approximately 3 miles from well TW-1. 

2. Continue with the next phase of following up with the Environmental Health Department 
(EH)- Solid and Hazardous Waste Section to retrieve the latest well head inspection reports 
for the upcoming 2011 field survey to identify the best areas for future and existing wells 
"free" from potential spills and human land use activity that would be detrimental to the well 
field. 

3. Continue to sharpen and identify future well field areas for water supply expansion with the 
county hydrogeologist. The results of this modeling effort show ' narrow' and long well head 
capture areas which means future wells could expand to the northwest where ground water 
quality has historically been better (less than 2 mg/I for background conditions). These areas 
also do not appear to be in the down-gradient ground water flow path of future growth from 
septic fields/housing developments. 

4. Recommended minimum distances between high capacity pumping wells should be at least 
1500 feet but further discussions with the engineer and hydrogeologist on this aspect to go 
over findings may result in less distance. 

Please let me know if you have further questions. 

Sincerely, 
Nadine Romero 
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