City of Tillamook

Oregon

Master Water Plan

2014

Final Draft
5-11-2015

Boatwright Engineering, Inc.
Salem, Oregon




City of Tillamook

Oregon

Master Water Plan

2014

Boatwright Engineering, Inc.
Salem, Oregon



INDEX
¢

Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

ONE:
TWO:
THREE:
FOUR:
FIVE:
SIX:
SEVEN:

2-1, A-E:
4.1-4.4
4-5

5-1, 5.1A-D

5-2
5-3
5-4
5-5
6.1-6.2
7-1
7.2-7.3

rTAS~~IT mnmoow2

Introduction

Planning Period, Area & Population
Water Requirements

Supply System

Transmission & Distribution System
Water Storage

Recommended Capital Improvements

Service Area with Districts

DOGAMI Information - Skookum Lake

Watershed Ownership Map

Rural Transmission Mains

City Transmission Mains & Distribution System
Hydraulic System Model Schematic - existing 2013
Hydraulic System Model Schematic - proposed 2034
Fire Hydrants

DOGAMI Information - City Limits

Capital Improvements Map

DOGAMI Information - Water Treatment Plant

Tillamook Zoning & Comprehensive Plan Maps
IAW/AWWA Water Audit Method

ISO Report - Public Protection Classification
Water Rights

Well Logs

DEQ/DHS Source Water Assessment Ground Water
DEQ/DHS Source Water Assessment Surface Water
Oregon Health Authority - Water Source Sampling
Water Line Inventory

Cross Connections

2013 Base Analysis - Model of existing system
2034 Peak Demand Analysis - Model of proposed system



Chapter 1
Introduction



‘Chapter ONE: Introduction

1.1 Background

Previous Plan: Tillamook Water Commission
Water System Master Plan
April 1997
Lee Engineering, Inc.,
Oregon City, Oregon

In 1997, The Tillamook Water Commission received the current Water System
Master Plan. That plan is nearing the end of its intended lifespan.

The Tillamook City Charter established The Water Commission in 1905 to provide
drinking water services for the city. In 1999, the City of Tillamook took over the
operation and management of the water system from the Commission and operates
it under the City's Public Works Department. Water is provided to residents and
businesses within the city limits, several services within the Urban Growth Boundary,
rural services along the transmission mains. Surplus water is also sold to eleven
surrounding independent water districts and to the Port of Tillamook Bay which
operates the airport and industrial lands located on the former Tillamook Naval Air
Station south of the city.

1.2 Scope of Study

The purpose of this study is to provide the City of Tillamook with a Water Master
Plan that will be in compliance with Oregon Administrative Rules OAR 333-061-
0060 as delineated in Appendix B of the State of Oregon's Guidelines for the
Preparation of Planning Documents for Developing Community Water System
Projects.

This study will edit and update the evaluations of the 1997 plan and compile new
data that reflects additions to the system, changes in the operation of the system,
and changes in jurisdictional requirements that have occurred in the interim. A new
schedule of capital improvements will be completed which will be based on current
needs and projected long-term growth and demand.

The specific tasks to be undertaken are:

1. Describe the existing system including the pipelines and facilities, service
area and its characteristics, supply sources, water rights, water quality,
compliance with regulatory standards, use quantities, and general operation
and maintenance.
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2. Evaluate capacity and quality to meet future service goals, including existing
and future regulatory requirements, flow and pressure requirements, and fire
flows.

3. Assess the projected growth of the water system over the time covered by the
Master Plan and the impacts that growth will have on the system and sources
and the availability to serve the City's customers.

4. Provide an engineering evaluation of the entire existing water system,
including sources, treatment, storage, distribution, operation, and
maintenance. This evaluation will address the City's ability to meet water
guality and service requirements and identify any existing deficiencies or
future deficits projected to occur within the 20-year life of the Master Plan.

5. Describe and evaluate the current water rights to determine additional water
availability and the impacts of drinking water quality regulations. Assess
existing and future outside pressures and regulations which affect surface
water sources.

6. Provide a list of engineering alternatives to correct identified current and
future system deficiencies and expansion, along with capital and operation
and maintenance costs.

7. Prepare, in conjunction with the Oregon Association of Water Ultilities, a
financing plan to fund water system improvement, including a Rate Study.

8. Prepare an improvement program which utlizes the recommended
alternatives and includes maps of the proposed facilities, the recommended
financing alternative and a schedule for design and construction.

9. Provide the City with paper and electronic copies of the Master Plan and all
supporting documents, maps, tables, and calculations.

10.Assist the City with the development of governance and contractual
relationship documents with the Service Districts.

11.Research, tabulate, and map the City's water line easements.

NOTE: To facilitate a cost savings to the City, information, data, evaluations and
text contained within the 1997 study that are still factual and pertinent are included
in this current study.
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1.3 Authorization

This Mater Plan was authorized by the City of Tillamook under Contract for 2013
Water Master Plan & Rate Study with Additional Services, signed by the Mayor of
Tillamook on May 23, 2013.

This master plan was partially financed by the Oregon Infrastructure Financing
Authority.

1.4 Acknowledgements

Individuals involved in the preparation, review, and implementation of this Study
include:

1. City of Tillamook
Suzanne Weber, Mayor

Joseph Martin, City Councilor, Ward 1
Randy Foshee, City Councilor, Ward 2
Cheryl Davy, City Councilor, Ward 3
Aaron Burris, City Councilor, Ward 4
John Sandusky, City Councilor, Ward 5
Doug Henson, City Councilor, Ward 6

Paul Wyntergreen, City Manager

Tim Lyda, Public Works Director

Shawn Burge, Water Department Supervisor
Yuriy Ukhach, water Division Clerk

2. Boatwright Engineering, Inc.

Corbey Boatwright, PE, LS, CWRE, President

Janelle Poe, PE

Jeanne Boatwright, Engineering Technician, Water Rights Specialist
Paul Davis, CAD operator

3. Oregon Association of Water Utilities
Jason Green, Executive Director

Tim Tice, Project Manager
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‘Chapter TWO: Planning Period, Area & Population

2.1 Period of Study

This Master Plan will cover the 20-year period from 2014 to 2034.

2.2 Planning Area

2.2.1 Existing Service Area

The City of Tillamook provides water to all properties within the City of Tillamook
city limits. Some added individual services are provided outside the city limits.
These are located along the route of the transmission mains from the Killam Creek
and Fawcett Creek sources and most of these hook-ups were provided in exchange
for access easements from property owners in the early decades of the 20th
century.

Currently, the City provides surplus water to eleven rural water districts which fringe
the City to the west, south and southeast. More than half of these are adjacent to
the surface water transmission mains, thereby enabling the districts to access the
treated water as it passes towards the City. See Table 2-1.

TABLE 2-1
TILLAMOOK SERVICE DISTRICTS
District Ore_gon Health Authority 1996 20_13
Public Water System ID No. Services Services

Baseline Water Cooperative | - 3 6
Fitzpatrick Water Association 01414 14 20
Highway 101 South Water District | - 4 4
Hunt Water District 00888 24 22

Long Prairie Water District 00890 257 268

Pleasant Valley Water Company 00884 175 245
Rogers Waterline Users Association 06072 16 13

South Prairie Water Association 00892 120 122
Tillamook River Water District 05437 6 8
Tone Water District 01035 32 28

West Hills Water Company, Inc. 00895 173 100

TOTAL 824 836

Port of Tillamook Bay 01329 53 Industrial

As of December 2013, the City provides water to 2005 services within the City and
to individual customers outside the City. The Port of Tillamook Bay facilities at the
former Naval Air Station has 53 industrial services. Altogether, the eleven water
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districts have 836 services. Figures 2.1-2.1A-E illustrate the entire service area that
receives, or has the immediate potential to receive, City of Tillamook water.

2.2.2 Future Service Area

Future service areas will occur, primarily, within the City Limits and the Tillamook
Urban Growth Boundary. Given the ever increasing environmental restrictions in
the valley, the most likely growth of the City will be to the east, into the current
Fairview Water District Area, or southeast along Highway 101 and to the Port of
Tillamook Bay area. No new areas beyond the 11 rural water districts that are
currently being served are anticipated to be added to the service area. Additionally,
the City is considering laying the groundwork for future plans to work closely with
these customers to develop a more streamlined and cost efficient delivery of the
water supply.

2.2.3 Geography of the Area

The City of Tillamook, in the northwest corner of Oregon, lies along the mid-coastal
area of Tillamook County at the southeast end of Tillamook Bay. It is about 9.4
miles south-southeast from the mouth of the bay and it is separated from the Pacific
Ocean, which lies approximately 6 miles due west, at the Meares headland. The
headland reaches an elevation of 1420 feet (NAVD 1929)

The area served by the water system of the City and the surrounding districts is
located mostly on the broad flat plain that drains to Tillamook Bay. The area is
bisected by three rivers: the Wilson, the Trask, and the Tillamook. Between the
rivers there are sloughs and many small creek tributaries. Elevations range from
less than 10 feet (NAVD 1929) above mean sea level at the northwestern fringe to
about 170 feet (NAVD 1929) at the south reaches of the Pleasant Valley Water
Company.

The watersheds of Killam Creek and Fawcett Creek extend into the Coast Range
and to Edwards Butte at elevation 3168 (NAvVD 1929). The City's storage reservoir,
Skookum Lake, is located in the Fawcett Creek Basin at elevation 1311 (NAVD 1929).
The watersheds are owned in part by the City of Tillamook and also be private
forest resource companies that manage their properties for timber sale. Portions of
the watersheds are also in the Tillamook State Forest.

The climate in the Tillamook area is generally mild year-round. Rainfall averages
90-inches per year. November through March is wet; accumulating about 70% of
the total precipitation. Summers are fairly dry. Precipitation in the Skookum Lake
drainage basin averages between 140 and 150 inches per year.
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224 Land Use in the Area

The City of Tillamook is the county seat of Tillamook County and serves as the
commercial and governmental hub for the area. A central commercial district runs
parallel with Highway 101 as it bisects town and extends for several blocks to each
side. Many of these lots, zoned for commercial use, are currently occupied by single
family housing, especially to the west and south of downtown. Given the
concentration and vibrancy of this housing, it is not anticipated to be replaced with
commercial uses during the lifespan of this master plan.

A highway commercial area runs along Highway 101 north of town for about 1.3
miles to the Wilson River. However, future development or redevelopment of
approximately 65% of this area, stretching from Hoquarten Slough to Goodspeed
Road, is severely impacted by its identification as being within the floodway of the
Wilson River on the Wetlands and Floodway map included as Map 4 in the 2012
Tillamook Comprehensive Plan. See Appendix A. The Wilson River overflows
northeast of town, just east of Wilson River Loop, then makes its way across the
broad flat valley to Hall, Dougherty and Hoquarten sloughs as if flows towards
Tillamook Bay. This flooding greatly impacts commerce in the region, and travel
along Highway 101, on a fairly regular basis and oftentimes to a very severe
degree.

A mixture of commercial, industrial and residential zones border the Wilson River
Highway (OR Hwy 6) as it extends east out of downtown. This area transitions in
and out of the city limits. There are a scattering of vacant parcels or tracts with
potential for redevelopment to a higher concentration of use. This area is largely
unaffected by wetlands, though there are small areas adjacent to Schild Road and
Trask River Road.

Much of the land on both the east and west sides of the downtown district is zoned
for varying levels of residential development. There are a smattering of vacant lots
that could be built upon, though many appear to be expanded yards for adjacent
homes.

Large blocks of general industrial land are located on the east side of town, adjacent
to the railroad line that bisects the city. The majority of this area is occupied by
Hampton Lumber Mill. The longevity of its occupation may be tenuous because of
the declines in the timber industry and the expense of bringing the product to
market.

East of Marolf Loop there are three tracts of light industrial land that are currently
vacant or underdeveloped. Two of these are impacted by wetland designations.
The most northeast one, north of 3rd Street and adjacent to Schild Road is heavily
impacted with nearly 50% of the property so designated. The southeast parcel is
less impacted in total area but wetlands cut off access to the northwest quarter so
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that it may be unable to be developed, especially since the adjacent land to the north
is primarily residential.

Interspersed around town are various open space and public designations that are
comprised of city, county, state and federal offices, parks, schools, churches, the
county fairgrounds, and natural areas that are too wet or too ecologically valuable to
be developed.

The area to the east of Tillamook currently receives water from the Fairview Water
District, which holds its own water rights. At this point it is not anticipated to be
absorbed into the City of Tillamook, though the city already has taken over some of
its more westerly services. Therefore, the area within Fairview Water District, but
outside the Tillamook Urban Growth Boundary is not included in this report.

Growth within the City of Tillamook is anticipated to occur through infill on small
vacant properties within already built areas, redevelopment of currently occupied
parcels to higher and more concentrated uses, and larger empty tracts both within
the City limits and in the area between the current City limits and the current urban
growth boundary. The bulk of these latter areas fringe the city limits to the east of
Evergreen Drive and extend farther east to just past Trask River Road.

Future development will be impacted by the need to abide by laws regulating
construction and changes within identified floodways and wetlands and the City's
planned protection of these natural areas. Property owners may be able to develop
their property if they are able to purchase credits in a local wetlands mitigation bank.

Map 3 in the 2012 Tillamook Comprehensive Plan identifies land within the city limits
and within the urban growth boundary that are vacant or are potential redevelopment
sites. Table 2-2 summarizes the areas and the potential for additional household
connections. Lands with other zones are not considered as they require households
to support their employment numbers and, for the most part, are not significant water
users.
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TABLE 2-2

Vacant & Redevelopable Lands*

Tillamook City Limits

Zone Vacant Redevelopable | Total Potential
Acres Acres Acres | Households
Multiple Residential (RO) 4.64 26.38 31.02 248-9301
Single Family & Duplex Residential (R-5.0) 0 0.23 0.23 1.
Single Family Residential (R-7.5) 0.13 0 0.13 2
Tillamook Urban Growth Boundary
Zone Vacant Redevelopable | Total Potential
Acres Acres Acres | Households
Multiple Residential (RO) 22.66 28.79 51.45 412-1544%
Single Family & Duplex Residential (R-5.0) 0 0 0 0
Single Family Residential (R-7.5) 0 0 0 0

*  Tillamook Comprehensive Plan, 2012

1  Calculated based on 8-30 Units allowed per acre
Calculated based on 5000 SF lots
N Calculated based on 7500 SF lots

Beyond the city's Urban Growth Boundary, land use is under the jurisdiction of
Tillamook County for the eleven service districts to which the city provides water.
These areas are dominated by a handful of land use zones, those being: Forest (F),
Farm (F-1), Small Farm & Woodlot (SFW-20 and SFW-10), and Rural Residential
(RR), with the Forest and Farm zones predominating. The rural residential zone
requires lots to be a minimum of 2.0 acres if they were created prior to October 4,
2000. Lots created after that date must be 10.0 acres in size. A review of existing
aerial photography, zoning and assessment records indicates that there are
approximately 100-125 properties which are currently vacant and available for
development as new home sites within all of these service districts.

2.3 Population
2.3.1 Historic Population Growth

Chapter 9 of the 2012 Tillamook Comprehensive Plan discusses the population
history of Tillamook County and the City of Tillamook. In the past, Tillamook has
seen both great population increases and population decreases. The growths have
been the result of annexations to the city and the rise of the timber industry.
Likewise, the declines can also be tied to the timber industry and the closing of
several major mills. According to the plan, the City of Tillamook is on a slow growth
curve; averaging about a 1% increase in population over the past thirty years. Larger
jumps in the population witnessed in certain years can be attributed to specific
annexations.
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Table 2-3, copied directly from Table 9-3 of the 2012 Tillamook Comprehensive
Plan, illustrates the Historic growth in Tillamook over the years from 1980 through
2010. The numbers are city estimates, not actual counts. The Federal Census
estimates are shown for 1980, 1990, 2000 and 2010. The data is from the Center for
Population Research and Census (CPRC), which is the State of Oregon agency
responsible for maintaining official population estimates for cities and counties.

TABLE 2-3
City of Tillamook
Estimated Population 1980 - 2010
Year Population P%%lgﬁggn Year Population P%%L;Ir?ggn
1980 | 3981 | US Census 1996 4275 + 30
1981 | 3983 + 2 1997 4340 + 65
« | 1982 | 3986 + 3 1998 4310 - 30
| 1983 | 3988 + 2 1999 4270 - 40
1984 | 3991 + 3 2000 4352 US Census + 82
1985 | 3993 + 2 2001 4340 - 12
1986 | 3996 + 3 2002 4340 0
1987 | 3998 + 2 2003 4350 + 10
« | 1988 | 4001 + 3 2004 4350 0
1989 | 4003 + 2 2005 4300 - 50
1990 | 4006 | US Census | + 3 . 2006 4675 + 375
1991 | 4068 + 62 2007 4690 + 15
1992 | 4129 + 61 2008 4700 + 10
1993 | 4190 + 61 2009 4710 + 10
1994 | 4190 0 . 2010 4920 US Census + 210
1995 | 4245 + 55

® Annexation of land to City
2.3.2 Projected Population Growth

Chapter 9 of the 2012 Tillamook Comprehensive Plan evaluates the many
projections that have been made over the past several decades regarding the
growth rates that will predict the future population of Tillamook. It considers past
trends, building permits, and demographics.

The conclusion reached in the Comprehensive Plan is that a modest growth, which
has been reflected more closely by the recent past, will continue over the coming
decades. Table 2-4, below, is directly copied from Table 9-7 of the Plan, and is the
basis the City is using to guide decisions regarding levels of service, including
utilities. The partial information shown in the last column of the table, which
extends the data out for 4 years to reach the end of this Master Plan period, has
been extrapolated based on the rates for 2030.
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TABLE 2-4

CITY OF TILLAMOOK
Future Population Growth

2000 2005 2010 2015 2020 2025 2030 2034

Total Population Projection 4,352 4,689 4,940 5,207 5,490 5,760 6,038 6208

0.5%

(from 1995) 1.5% 1.1% 1.1% 1.0% 0.7% 0.7% 0.7%

Average Annual Growth Rate

5-year Population Increase 107 337 251 267 283 270 278
(from 1995)

5-year Percentage Increase 2.5% 77% | 53% | 5.4% | 54% | 49% | 4.8%
(from 1995)

Tillamook as percent of County 17.9% 17.9% | 17.9% | 17.9% | 17.9% | 17.9% | 17.1%

Tillamook County 24,262 26,143 | 27,538 | 29,030 |30,604 |32,114 | 33,663

Table 2-5 illustrates the current (2006) population projections included in the
Tillamook County Comprehensive Plan through the year 2035. This growth is
slower than within the city, proper. Table 2-6 uses these growth projections to
calculate the rate of growth for the Districts that the City serves which are outside
the City limits and within the County's jurisdiction. Interestingly, the number of
future services in the next 20 years, calculated by the growth rate, is 126 while, as
discussed in section 2.2.4 above, there are currently about 100-125 properties
within the Districts' service areas that are available for development. Therefore, it
appears that the available home sites are sufficient to provide for the projected
need.

TABLE 2-5

Tillamook County

Future Population Growth

2010 2015 2020 2025 2030 2035
Total Population Projection 26,589 | 27,897 | 29,097 | 30,094 | 30,887 | 31,538
Population Increase/5 years 1308 1200 997 793 651
Population Increasel/year 261.6 240 199.4 | 158.6 | 130.2
% Population Growth/yr 0.98% | 0.86% | 0.69% | 0.53% | 0.42%

TABLE 2-6

Water District Connections

Future Water Connection Growth

2013 2015 2020 2025 2030 2035
Water Connections 836 852 887 917 942 962
Connection Increase/year 8 5 6 5 4
% Population Growth/yr 0.98% | 0.86% | 0.69% | 0.53% | 0.42%
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‘Chapter THREE: Water Requirements

3.1 Introduction

To determine the adequacy of the City of Tillamook's existing water supply,
distribution, transmission, and storage facilities, the trends in water supply,
consumption and loss must be evaluated. Population projections must be used in
conjunction with water production and consumption data to determine future water
demand within the City of Tillamook and the eleven service districts which are
served by the City through 2034.

City staff has maintained records of production from the wells and surface water
sources. Consumption is monitored through monthly meter reading of all individual
services and the master meters at the service district connections.

A comparison of the consumption records with the production records yields trends
of use and monitors water losses.

3.2 Analysis of Water Services

The City meters 2005 services, including 102 that are located outside the city limits.
these services consumed 182,769,000 gallons in 2013, or 60.9% of the total water
accounted for. In addition to the billed accounts, there are seven public facilities in
the city which receive free water: City Hall, the Fire Station, the Sewage Treatment
Plant, the City Shops, Carnaham Park, Goodspeed Park and Sue H. Elmore Park,
all of which are metered. The largest of these users is the Sewage Treatment Plant
which consumed 3,101,000 gallons in 2013. Altogether, the unbilled accounts used
3,961,000 gallons in 2013, or 1.3% of the total water accounted for.

The City also provides water to eleven rural water districts which used 89,514,000
gallons in 2013, or 29.8% of the accounted for water; and, the Port of Tillamook Bay
which used 23,647,000 gallons in 2013, or 8.0% of the accounted for water. The
Port water is used for commercial and industrial operations while most of the water
use by the Districts is for residences and a few farms.

The City has an unknown number of unmetered connections which were granted
free water in exchange for pipeline easements, primarily in the early 1900's. The
actual number of these services is believed to be small. The city is launching a
program to identify the locations of these services and to investigate the whether or
not the current property owners are still eligible for a free connection, based on the
language and conditions stated in the original granting documents.
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Table 3-1 shows the average daily use in gallons per day (gpd) per service for City
meters and for meters in the water districts. The quantity of water included in the
calculations for the Districts is from the master meters at the point of delivery by the
City.

TABLE 3-1
CONSUMPTION & PRODUCTION COMPARISON
Water Consumption
Jan-Dec 2013
I\/T:ttearls 1000 gal/yr | gal/day C:J/;g; ;%tt?(l)n gpd/service

CITY
City Meters (billed) 2005 182,769 | 500,737 60.95 250
In-City Meters (un-billed)

Carnahan Park 1 26 71 0.01 71

Goodspeed Park 1 115 315 0.04 315

Sue H. Elmore Park 1 79 216 0.03 216

City Hall 1 170 466 0.06 466

Tillamook Fire District 1 204 559 0.07 559

Sanitary Sewer Lift Station 1 266 729 0.09 729

Sewage Treatment Plant 1 3,101 8,496 1.03 8,496
TOTAL CITY METERS 2012 186,730 | 511,589 62.27% 254
RURAL WATER DISTRICTS
Baseline Water Cooperative 6 239 655 0.08 109
Fitzpatrick Water Association 20 793 2,173 0.26 109
Highway 101 South Water District 4 164 449 0.05 112
Hunt Water District 22 7,889 21,614 2.63 982
Long Prairie Water District 268 26,890 73,671 8.97 275
Pleasant Valley Water Company 245 22,740 62,301 7.58 254
Port of Tillamook Bay 53 23,647 64,786 7.89 1,222
Rogers Waterline Users Association 13 1,711 4,688 0.57 361
South Prairie Water Association 122 10,950 30,000 3.65 246
Tillamook River Water District 8 921 2,523 0.31 315
Tone Water District 28 6,290 17,233 2.10 615
West Hills Water Company, Inc. 100 10,927 29,937 3.64 299
TOTAL DISTRICT METERS 889 113,161 | 310,030 37.73% 349
TOTAL 2901 299,891 | 821,619 100% 283

The usage rate per service in the Water Districts varies quite a lot, from a low of 109
gpd per service to a high of 982 gpd per service. Other than the Port, which has no
residential use, the districts are primarily residential services. The Districts average
349 gpd which could reflect not only the large rural lot sizes, but also the distribution
losses of the individual water districts. The Districts with the higher use rates should
probably conduct leak studies to determine if the high rates indicate a significant loss
of water.
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Within the City, the consumption of approximately 250 gpd per service is on the high
side but reflects the mix of residential, industrial and commercial users. The seven
consistently high volume residential users represented in Table 3-2 average
approximately 139 gallons per day per residential unit. Use by this group of users
would be expected to be lower than the City's average residential use because they
represent residential units with little, or no, yard or garden. They are also more likely
to be occupied by singles or couples, rather than larger families.

TABLE 3-2
CITY OF TILLAMOOK HIGH VOLUME SERVICES
Water Consumption
Jan-Dec 2013

Large Industrial/lCommercial Users 1000 gallyear | % of City Metered Water | gpd/svc
1 | Tillamook Lumber Co. 23,184 12.7 63,518
2 | Hogan Dairy 9,038 4.9 24,762
3 | Shilo Inn 5,025 2.8 13,767
4 | Tillamook County Hospital 4,257 2.3 11,633
5 | Jenck Dairy 4,087 2.2 11,197
6 | Wastewater Treatment Plant 3,101 1.7 8,496
7 | Fred Meyer 2,850 1.6 7,808
8 | Werner Gourmet Meat Snacks 2,090 1.1 5,726
9 | Shilo Restaurant 1,960 1.1 5,370
10 | Ashley Inn 1,575 0.9 4,315
11 | Atlas Tillamook LLC 101 (101 retail mall) 1,508 0.8 4,132
12 | Safeway 1,495 0.8 4,096
13 | Darrel Maas 1,409 0.8 3,860

TOTAL 61,579 337 168,680

AVERAGE/Service 12,975

Large Residential Users Units | 1000 gallyear | % of City Metered Water | gpd/svc
1 | Vreeland Manufactured Home Park 50 2,664 15 7,299
2 | Five Rivers Assisted Living 88 2,410 1.3 6,603
3 | Laurelwood Mobile Home Park 25 1,970 1.1 5,397
4 | Tillamook Apartments 32 1,481 0.8 4,058
5 | Golden Eagle Apartments 17 1,440 0.8 3,945
6 | 6th Street Apartments 20 1,355 0.7 3,712
7 | Sandpiper Apartments 16 1,293 0.7 3,542

TOTAL 248 12,613 6.9 34,556

AVERAGE/ Residential Unit 139

The top 13 industrial and commercial users represented in Table 3-2 are the
services that most greatly influence the skew towards higher average gallons per
day per service within the City. Together, these services use 33.7% of all metered
water delivered through City meters. The 13 services average 12,975 gallons per
day per service, but even that is distorted by the Tillamook Lumber Company which
uses 63,518 gallons per day for its operations.
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System wide use for 2013 was 283 gpd/service.

3.3 Analysis of Production, Consumption & Loss

Table 3-3 provides a graphic representation of the City's water production over the
past five years.

TABLE 3-3

Yearly Production
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Water Production in Thousands of Gallons

0]
2009 2010 2011 2012 2013

‘DYearly Production 507,291 499,149 471,409 465,883 421,193

Table 3-4 compares the total production of the City's wells and surface water
supplies to the metered consumption throughout the service area. An attempt was
made to provide this data for the years from from 2009 through 2013. However, the
city does not have a complete data record for 2009 and 2011 which needs to include
the amount of intake form the surface water sources.

Table 3-4 also shows that subtracting metered consumption from production
volumes vyields unaccounted-for water.  Unaccounted-for water results from
unmetered connections, inaccurate or improperly sized meters, leaks, fire hydrant
use, pipeline flushing, treatment plant flushing, and reservoir overflow.
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TABLE 3-4

CONSUMPTION & PRODUCTION COMPARISON

Metered Unaccounted Loss PDD

Production | Consumption Water (loss) asa%of | ADD gallons | ADD gallons gallons Peaking

Year 1000's gal 1000's gal 1000's gal Production Production Consumption | 1000’s gal Factor
2009 507,291 365,790 141,501 27.9 1,389,838 | 1,002,164 | 2195.9 1.58
2010 499,149 319,639 179,510 36.0 1,367,532 875,723 2201.7 1.61
2011 M | 471,409 300,685 170,724 36.2 1,291,532 855,260 1756.5 1.36
2012 M | 465,883 306,813 159,070 34.1 1,276,392 867,329 1799.7 141
2013 421,193 295,549 125,644 29.8 1,153,953 821,619 1627.1 1.41

ADD - Average Daily Demand

PDD - Peak Daily Demand (ADD Production x Peaking Factor)

Peaking Factor - Calculated using the average of the top 3 days per month divided by the ADD for the month, for each month
of the year, discard the highest and lowest and divide by 10. For years with incomplete monthly data reports, the same formula
is used with the last divisor being the total number of months reported minus two.

M - Missing or Incomplete Data

The normal Peaking Factor range is 1.2 to 1.8 times the Average Daily Demand of
consumption use

In the last full year of the previous Master Plan, 1995, water loss fell to 62,198,000
gallons. The previous year, 1994, the loss was 109,050,000 gallons. This
represented a drop in the loss percentage from 19.17% to 13.14% and extended a
near continual drop in losses from a high of 27.23% in 1990. The projected loss for
1996 was 12.45%, another reduction of losses.*

The amount of unaccounted-for water has rebounded to a 2013 rate of 27.4%. The
Oregon Water Resources Department recommends a goal of 10-15% for water loss.
Clearly, a better system is needed for the City to determine if losses are actually this
high, or if water is being lost or used in more unmetered ways than they are aware
of.

The International Water Association (IWA) and the American Water Works
Association (AWWA) has established a Water Audit Method that can be performed
using data collected in a one-year time frame. (A brief Summary is included in
Appendix B) Financial accounts are checked for accuracy and the water flow is
traced from the intake, through treatment, into the transmission and distribution
system, and to the customer. A spreadsheet or worksheet is used to collect the
details and results in an illustration of the water balance.

* Table 3.2 of the 1997 Water Master Plan is in error. Column 5 of the table indicates that the percentages
shown are the relationship of loss to production. In fact, the percentages shown represent loss in relationship to
metered consumption. Based on the data in the table, the percentages of loss relative to production should be:
1990 - 27.23%; 1991 - 20.08%; 1992 - 22.25%; 1993 - 18.48%; 1994 - 19.17%; 1995 - 13.14%; 1996 - 12.45%.
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Theoretically, all of the water that enters the system would be accounted for as
delivered to the customers. The audit will reveal the quantity of water that is lost.
These can be apparent losses, such as unauthorized consumption and inaccurate
customer meters, or they can be real losses that result from pipeline leakage,
reservoir leaks and overflows, and service line leaks.

Over the past 20 years the City has continued to repair its pipe system and replaced
lines that have reached the end of their design life. However, one area that could be
the source of the unaccounted for water loss are the transmission mains, from the
tank reservoirs between Fawcett and Killam creeks. The stretch of pipes that
traverse the Port of Tillamook Bay property at the old Naval Air Base should be
checked first. These pipes are 76 and 71 years old, having been installed in 1937
and 1942. They are made of steel so that even a small scratch inflicted during
construction could now be cause for failure. Additionally, these pipes are
surrounded in places by freshwater forested/shrub wetlands so that they are not
visited regularly. If either, or both, are leaking the problem may be virtually
undetectable since the flow would be shrouded by the wetlands and the pressure is
high enough in these transmissions lines to not register a severe enough drop in the
downstream portions of the system. If no leaks are found in this area, further
investigations of all of the old steel pipe should be conducted.

2013 production costs for water are $0.23 per 1000 gallons and water sales are, on
average, $5.07 per 1000 gallons. Unaccounted-for water in the current range of
113,351,000 gallons per year represent an expenditure of $26,070 and a loss in
sales of $574,690, for a total revenue loss of $600,760 per year.

If, in 2013, the City had produced enough water to meet the metered demand for
both billed services and un-billed services and suffered a 10% loss of water, the
guantity would have been 333,212,000 gallons. At the production cost of $0.23 per
1000 gallons, expenses would have been $76,639; for a savings of $17,789.

To further reduce unaccounted-for water the following steps should be considered:

1. Perform an AWWA water audit.

2. Consider purchasing a leak noise correlator system. This equipment detects
the presence of leaks using two acoustical sensors that are in contact with the
pipe. The sensors record the time it takes for the hissing sound of a leak to
reach each sensor. This can be converted to a distance and the leak location
can be pinpointed.

3. All “free" connections should be metered and the consumption entered into
the monthly totals in order to provide an accurate unaccounted-for water
volume.

City Of Tillamook -6-|Page

WATER MASTER PLAN
Chapter 3 - WATER REQUIREMENTS



4, The old steel transmission lines should be prioritized for replacement or lining.

5. Meters larger than %-inch should be tested on a revolving 2-3 year cycle in
order to eliminate the possibility of non-registering or under-registering
meters.

6. The City should continue an annual minimum budgetary expenditure of

$40,000 to $50,000 to upgrade the distribution system by replacing
undersized and leaking waterlines.

7. The City should begin, or continue, an education program for users of fire
hydrants showing the importance of notifying the City of specific fire hydrants
used and the duration of use. This is especially important for non-emergency
users such as construction and clean-up crews and fire fighter training.

Table 3-4 also shows the daily demand and peak demand over the past 5 years,
2009-2013. The table shows that peak demand is decreasing and is, on average,
1.53 times the average daily demand.

3.4 Projection of Future Water Demand

The projection of future water demand in the study area from 2013 to 2033 will need
to take into account past trends and future growth in population, employment and
water consumption patterns within the City, the Urban Growth Boundary, and the
service districts that the City supplies water

Table 3-5 shows the projected average daily demand and the peak daily demand
throughout the study period assuming an annual growth rate in population as
determined for the City's Comprehensive Plan and as shown in Table 2-3 in Chapter
2.

For purposes of this study we will use a rather high peaking factor of 1.8. This is
used due to the uncertainty of the source of the lost and unaccounted-for water and
seeks to err on the side of providing an adequate supply. 2013 represents a year
with a reliable production rate since the source of all water was from metered Wells
2 and 3, with no surface water withdrawn. Even so, the peaking factor for that year
is 2.09, which is based on the single peak day to yearly average daily use, falls
outside the norm.

Historical cycles of use may not be as reliable as they once were, given the dramatic
changes in the economy and the direct affect of increased environmental standards
and practices in the resource industries that Tillamook has always relied on for its
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economic base. Farming and the timber industry have been especially restricted
from what were once "usual” activities and the result is a loss of both high paying
jobs, and families, in the area.

TABLE 3-5
PROJECTED AVERAGE DAILY DEMAND
at 160 gallons per day per person
Year | Population | Average Daily Demand | Peak Daily Demand | % Unaccounted-for Water
2014 5,153 1,177,829 2,120,091 30%
2015 5,207 1,041,400 1,874,520 20%
2016 5,264 990,871 1,783,567 15%
2017 5,320 978,391 1,761,103 13%
2018 5,377 977,636 1,759,745 12%
2019 5,433 976,719 1,758,094 11%
2020 5,490 976,000 1,756,800 10%
2021 5,544 985,600 1,774,080 10%
2022 5,598 995,200 1,791,360 10%
2023 5,652 1,004,800 1,808,640 10%
2024 5,706 1,014,400 1,825,920 10%
2025 5,760 1,024,000 1,843,200 10%
2026 5,816 1,033,956 1,861,120 10%
2027 5,871 1,043,733 1,878,720 10%
2028 5,927 1,053,689 1,896,640 10%
2029 5,982 1,063,467 1,914,240 10%
2030 6,038 1,073,422 1,932,160 10%
2031 6,080 1,080,889 1,945,600 10%
2032 6,122 1,088,356 1,959,040 10%
2033 6,165 1,096,000 1,972,800 10%
2034 6,208 1,103,644 1,986,560 10%

Assuming leaks are reduced, and kept, to 10% through the end of the study period,
the peak daily production required in 2034 will be 1.986 MGD and the average daily
production will be 1.103 MGD.

3.5 Fire Protection Requirements

Fire protection for areas within the City of Tillamook service area is provided by the
Tillamook Fire District which was created in 1993 through a consolidation of the
City's services and the Tillamook Rural Fire District.

Insurances Services Office, Inc. prepared the City's current Public Protection
Classification Summary Report dated March 2014. (See Appendix C) This report
evaluates the community's fire suppression capabilities and assigns a rating known
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as a Public Protection Classification (PPC). A rating of "Class 1 represents and
exemplary fire suppression program, and Class 10 indicates that the area's fire
suppression program does not meet ISO's minimum criteria." (page 1, Tillamook FD
Public Protection Classification Summary Report) The rating is the major criteria used in
setting fire insurance premiums for individual buildings.

Tillamook's current rating in the 2013 report is Class 3; placing it within the top 6.6%
of communities evaluated nationwide. This is a move up from that reported in the
1996 Master Plan where the rating was a Class 5.

The amount of water used for firefighting in comparison to total yearly water
consumption is negligible, but high flow rates required for fighting potential major
fires greatly influences the design of distribution systems and storage reservoirs.
Some Insurance Services Offices recommended fire flows and the duration of time
for which they must be provided are listed in Table 3-6.

TABLE 3-6
FIRE FLOwS
(JUNE 25, 2013)
- . ' Required Fire Flow Duration
Building Type Location @ 20 psi (gpm) (hours)
Commercial Hwy 101 & Wilson River Loop 5500 4
Commercial Main Ave & Front Street 6000 4
Commercial 3rd Street & Cedar Avenue 1750 4
Commercial 7th Street & Stillwell Avenue 4500 4
Commercial 5th Street & Miller Avenue 3500 4
Commercial 12th Street & Miller Avenue 7000 4
Commercial Alder Lane & Spruce Avenue 5000 4
Commercial 3rd Street & Meadow Avenue 7000 4
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Chapter 4
Supply System




‘Chapter FOUR: Supply System

4.1 Water Rights

The development and use of water in the State of Oregon is controlled by the
Oregon Water Resources Department (WRD). Surface water sources required the
acquisition of permits after February 24, 1909. Groundwater permits for wells were
required beginning in 1955.

The City of Tillamook's sources of supply are drawn from live flow surface water,
surface water storage reservoirs, and groundwater sources. (See Appendix D for
Water Right Documents and Appendix E for Well Logs)

Surface water rights are held on Killam, Fawcett and Simmons Creeks. Stored
water is used from a very small equalization reservoir and Skookum Lake Reservoir,
located in the upper reaches of the Fawcett Creek basin. Groundwater is available
from four wells. These rights are shown in Table 4-1

All of the rights are classified for municipal use. Five of the rights have been
perfected to Certificates. One right, for Well 3, has a Claim of Beneficial Use filed,
but lacks a proper pump test to move the claim forward to Certificate. Among the
others, some have current Time Extensions, others are in need of them. Any water
rights which have not been perfected to the Certificate stage will need to be
consistently monitored to keep in compliance with Oregon Water Resources
Department (WRD) requirements for Time Extensions so that the rights are not
cancelled. Once cancelled, it is costly to revive them, and not entirely assured that
they will be reinstated.

With ever increasing pressures to maintain surface water flows for wildlife and
habitat, the City's water rights become more valuable and their preservation should
be the City's top priority. New surface water rights for live flow use in the
summertime months are not available from the main stems or tributaries of the
Wilson, Trask, or Tillamook river systems. Rights to store wintertime flows of water
in reservoirs are still available and encouraged by the WRD, but environmental
concerns and considerations can draw out the timeline between application and
issuance of a permit, if one is ever acquired, and add a myriad of expenses to the
process.

Due to the serious defects discovered in the Skookum Lake Reservoir dam and
discussed in Section 4.6, below, it is recommended that the City prepare to cancel
water rights permits R-4532 and S-30192.
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Also, given that the City has no intent or ability to develop the rights on Simmons
Creek, it is recommended that the City prepare to cancel water right permit S-41438.

TABLE 4-1

EXISTING WATER RIGHTS

Application Permit Transfer | Certificate Priority Source Rate Use Comment
1 S-698 S439 | 2388 Mfg 1%2' Killam Creek 6.0cfs | MU Perfected
Moved POD
T-11197 Time Extension to
2 S-9415 S-6673 Permit | - Mar 13, 1924 Fawcett Creek 20.0 cfs MU 2020
Amend Progress Report
due 10-1-2018
3 R-11037 R-661 | - 49474 Aug 20, 1926 Fawcett Creek 0.666 AF | MU Perfected
Intake Res 0.666 AF Perfected
4 S-14810 S-10790 | - 33251 Nov 23, 1932 MU Needs Transfer
Fawcett Creek 6.0 cfs for POD
Well 1
5 G-990 G-842 | - 32234 Jun 01, 1958 T"‘.L 654 . 1.56 cfs MU Perfected
Trask River Basin
Hwy 101
Well 2 (old)
6 G-1807 G-1652 | - 35782 Jul 25, 1960 TILI.' 530 . 1.03 cfs MU Perfected
Trask River Basin
Gienger Road
No Time
Extension
Needed. Waiting
7 | R40641 | R-4532 | o | e Aug 25,1965 | FawcettCreek | 700AF | My | of Secondary to
be Completely
Used
OR
Cancellation
Needs Time
Extension
8 S-40642 S-30192 | - | - Aug 25, 1965 | Skookum Lake Res 700 AF MU (last to 2000)
OR
Cancellation
Needs Time
Extension
9 S-53575 S-41438 | - | e Aug 22, 1975 Simmons Creek 2.0 cfs MU (last to 2000)
OR
Cancellation
Well 2 Time Extension
10 G-10574 G-9829 | - | - Jul 14, 1982 TILL 073 2.7 cfs MU filed in 2011 to
East Elem School 2040 - pending
Aug 04, 1991 Well 3 2.0 cfs CBU filed 1997
11 G-12443 G-11784 | - | - T"‘l.‘ 013 . MU Needs Pump
| 992 Trask River Basin 0.23 cf Test
Jul1s,1 Alder Ln -Jr Hi Sch 29 CIS
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4.2 History

Stream water was diverted by a private water company to supply the community
prior to the establishment of the Tillamook City charter in 1891. In 1895 the City
took over the job and in 1905 the Tillamook Water Commission was chartered. The
Commission governed the city's supply and system developments until its
dissolution in 1999. At that time, control was returned to the City of Tillamook and its
Public Works Department.

Killam Creek and Fawcett Creek provided the City's early supplies. Requests for
water right permits were filed with the State of Oregon for 6.0 cfs from Killam Creek
in 1910 and for 20.0 cfs from Fawcett Creek in 1924.

The 1926 right for the small, 0.66 acre-foot (200,000 gal), open concrete reservoir
provided what was termed a "balance" reservoir to equalize the pressure head from
the two creek intakes. The Killam Creek intake is at elevation 246 (NAvD 1929), while
the Fawcett Creek intake is 86 feet higher, at elevation 332 (NAVD 1929). It also
served as additional storage.

700 acre-feet of additional storage was added in 1965 with the construction of
Skookum Lake Reservoir. The dam is 37 feet high, earth filled, with a concrete
spillway at elevation 1,193 (NAvD 1929). The small drainage basin supplying the
reservoir encompasses just 2.2 square miles, or about 1,308 acres. With the
abundance of wintertime rainfall, it is able to replenish each winter and releases flow
into Fawcett Creek in the drier months from June through October.

In 1958, the City began to acquire water rights for wells located closer to, or in, town
in order to supplement the surface water sources, especially during periods of
excess turbidity or low stream flows. Well 1 (Well Log TILL 654), is located along the
east side of Highway 101, just north of the Trask River crossing. High iron content
has relegated this well to emergency use only.

In 1960 a second well (Well Log TILL 530) was drilled alongside Gienger Road
about 1.5 miles south of town. Like Well 1, this well is high in iron content and is not
currently in service.

In 1981 well drilling began on the east side of town in an effort to find a better supply
and improved water quality; wells that did not have the high iron content found in the
earlier wells. Existing, private wells supported the possibility of finding wells with
proven quality and quantity. Well 2 (TILL 073) was drilled on the grounds of East
Elementary School, east of the intersection of Williams Avenue and Maple Street.
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Encouraged by the success of Well 2, another well was installed at the southern end
of Williams Avenue in 1986. The water turned out to have high levels of sand,
turbidity, iron, and manganese and was eventually abandoned.

As a result of this experience, Lee Engineering conducted a groundwater supply
study in October of 1986 which inventoried existing wells within the city limits
between Highway 101 on the west and the Wilson River on the north. As stated in
the 1997 water Master Plan, the study concluded that ". . . good quality groundwater
can most likely be found in wells drilled over 120 feet deep and located north of a
line formed by 9th and Walnut Streets."

After drilling several wells that did not provide sufficient quality or flow, Well 3 (TILL
013) was installed at the southwest corner of the Tillamook Junior High School
campus, along Alder Lane.

4.3 Existing Supply System

A portion of Killam Creek encounters a low concrete diversion dam with wood stop
logs which directs a portion of the stream flow into a 200,000 gallon impoundment
and settling basin. From there the water enters a screened concrete intake and
flows by gravity in a 16-inch diameter steel pipe to the water treatment plant

Like Killam Creek, a portion of Fawcett Creek also encounters a low diversion dam
which directs a portion of the stream flow into a 200,000 gallon impoundment and
settling basin. During low flow summer months, the water acquired from Fawcett
Creek is stored water released from Skookum Lake. From the impoundment, the
water enters a screened concrete intake and flows by gravity in an 18-inch diameter
steel pipe to the balance reservoir at elevation 246 (NAvD 1929), which is located
about 1000 feet southeast of the water treatment plant.

The 2.0 million gallon per day (mgd) package filtration plant was constructed in
1994. It allows surface waters from Killam and Fawcett Creeks to be treated for
turbidity and then disinfected. The head works allow for flow from either source
individually, or a combination of both sources. Adequate chlorine contact is provided
by the 3.0 million gallons of onsite storage.

Water leaves the treatment plant and travels approximately 6 miles by gravity to the
City of Tillamook via parallel 12-inch to 24-inch diameter steel transmission lines. A
24-inch diameter main, installed in 1994, traverses the route from the treatment plant
to South Prairie Road, at the southeast corner of the Port of Tillamook Bay Naval Air
Station. From there north, the rest of the pipes were installed between 1937 and
1960 and replaced earlier wood staved pipes. Two of the mains enter town on the
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south end in the vicinity of Highway 101. One 10-inch steel main leaves Highway
101 and crosses farm fields to the west side of Tillamook High School and 12th
Street and Miller Avenue.

Well No. 1 is adjacent to the 18-inch transmission line along Highway 101 and hooks
directly into the pipeline at the well site. It is only operated during emergency
situations when water from the other sources is not sufficient to meet the needs of
the city.

Old Well No. 2 (Gienger Rd) is located adjacent to the south right of way line of
Geinger Road, within a farmed field, just east of the intersection with Fitzpatrick
Road and along the 14-inch steel transmission line installed in 1949.

Well No. 2 is on a City owned parcel, tucked into the southwest corner of the East
Elementary School campus. It is connected to the system with a 10-inch pipe that
extends west and then a 12-inch pipe that extends north to the Alder Lane right-of-
way and the 12-inch line located therein.

Well No. 3. is located adjacent to the north right-of-way line of Alder Lane and
connects directly into the 12-inch line that runs along the right-of-ways south edge.

The City of Tillamook has an 8-inch to 10-inch emergency intertie with Bay City at
the north end of the city's system on Highway 101 between Makinster Road and the
Wilson River Bridge. The Bay City Juno Hill and Alderbrook reservoirs are at
elevations of approximately 212 (NAvD 1929) to 213 (NAVD 1929) and are capable of
providing sufficient pressure to the Tillamook system. The intertie was tested in July
of 2014 and worked according to plans. The intertie, in conjunction with Tillamook's
two main wells (No.'s 2 and 3), was able to maintain the water supply to the City of
Tillamook during a 20 day interruption to the City's 24-inch and 16-inch transmission
lines through the Port of Tillamook Bay property. Breaks in the two pipelines
eliminated Tillamook's access to its storage tanks and any surface water sources.
The intertie can provide 500-600 gpm. There is a sample station on the Bay City
side of the intertie and a meter. The Cities have agreed to just exchange water
unless there is a long term need for one to supply the other. Currently the line is
flushed from time to time. Bay City has matched its chlorine concentration to that of
Tillamook. However, the City of Tillamook maintains a higher pressure on its side of
the interconnection.
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4.4 Groundwater Supply

4.4.1 Quantity

Wells 2 and 3 are the only wells currently being used on a regular basis. The well log
for Well 2 indicates a capacity of up to 1,100 gallon per minute (gpm). The well log
for Well 3 indicates a capacity of up to 935 gpm. The water rights allow for 1,212
gpm from Well 2 and 1,000 gpm from Well 3. Well 2 is currently operated at 550
gpm which is down from its maximum rate of 650 to 750 gpm. The pump has worn
impellors which need to be replaced. Well 3 is operated at 820 gpm for energy
efficiency, though its maximum capability is 1000 gpm. The combined capacity of
the 2 wells is currently 1370 gpm. See Table 4-2.

A series of 10-inch and 12-inch diameter transmission mains moves the water west,
from Wells 2 and 3, to the core of downtown at lvy Street.

Wells 1 and Old Well 2 (Gienger Road) are only used for emergencies. The well log
for Well 1 indicates a capacity of 1160 to 1320 gpm. The well log for Old Well 2
shows a capacity of 450 to 540 gpm. The quality of water in these two wells limit
their use and is discussed in 4.4.2, below.

TABLE 4-2
WELL DATA
@) o Ee] = (%] (%) o)
_ g) ;; % e % g g’c é 2 é % c |c *? 8 ® ?
G - S 5 | 22 2 c2 g 8 sozs 268l €58 25
g = S B = E | 28 58S 558|585 88| 38
@ d o = o0 < 2 200 © = =
= 0 o S a Q2 5= 00 > &
= > O o o (@]
, " . ’ 88'-93'
1 TILL 654 | No Tag | 1958 147 16 146.5' | Perforations 135'-140" 1320 0 Emergency
2(Old) | TILL530 | No Tag | 1960 | 107.5' 16" 107.5' | Perforations 87'-92' 540 0 Emergency
2 TILLO73 | No Tag | 1981 125 14" & 12" 102 Screens 95'-122' 750 550 Primary
3 TILL 013 | No Tag | 1990 201" 26" & 24" 201" Perforations | 154'-194' | 1000 820 Primary

4.4.2 Quality

Wells 2 and 3 are the only wells currently being used on a regular basis, as they are
the only sources of good quality groundwater.

Well 1 and old Well 2 (Gienger Rd) both have quality issues because of high iron
content and are not used except in emergencies. If the City is able to construct
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additional wells within the basin which produce good quality water, the water rights
from these two wells should be transferred under the process provided by the
Oregon Water Resources Department. If new wells produce more water than the
capacity of these two rights, only then should new permits be sought.

To gain the quality of water that the City is currently deriving from Wells 2 and 3, the
location of any new wells will most likely be located in the same east and northeast
sections of the City. Over the years, test wells farther west and south have not
produced quality water.

The locations of wells 2 and 3 are also good from the standpoint of well head
protection, even though they are located within the City and all of its mixed land
uses. Located on School District property and City property that is surrounded by
School District property, they are somewhat isolated from surrounding points of
potential contamination and should remain so since the school property is not likely
to be redeveloped into more concentrated, or deleterious, activity. The School
District has worked well with the City to curb or eliminate the use of chemicals for the
upkeep of the school grounds. If agreeable with the School District, the City may
choose to pursue additional wells on these sites.

The Oregon Department of Environmental Quality (DEQ) and the Oregon Health
Authority (OHA) have partnered to set up the Water Quality Drinking Water
Protection Program. The purpose of the program is to provide information to
communities on how to evaluate and protect their water resources through
preventative management and to encourage community-based strategies.

Identifying potential risks allows communities to address and then reduce or prevent
contamination of their water supply. Protection plans offer the opportunity to assess
potential risks to the drinking water system and to explore means and methods to
alleviate those threats. The collateral benefit of such plans are the potential to
reduce or eliminate treatment costs, reduce health threats to the community,
remove the need for replacement of the supply and, possibly, decrease State
monitoring requirements. A protected and reliable drinking water supply also
contributes to the economic viability and attractiveness of the service area.

DEQ and OHA have set up a database that identifies the City's supply areas for
groundwater and identifies potential contamination sources that could enter through
Wells 2 and 3. A copy of the May 2005 Source Water Assessment Report for the
City of Tillamook is included in Appendix F

All groundwater is treated with chlorine at the individual well sites. The City is in
compliance with the Oregon Health Authority for all required coliform and chemical
testing.
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4.5 Surface Water Supply

The existing surface water supply must be evaluated in terms of available quantity to
meet present and future demands. It must address water quality, watershed control
and treatment methods to meet the regulations of the Enhanced Surface Water
Treatment Rules (ESWTR) resulting from the 1996 Safe Drinking Water Act (SDWA)
amendments.

45.1 Quantity

The City has multiple surface water rights, those being: a water right certificate to
divert 6.0 cfs (2,693 gpm or 3,877,900 gpd) from Killam Creek; a water right permit
to divert 20.0 cfs (8,966 gpm or 12,911,000 gpd) from Fawcett Creek; a water right
certificate to divert an additional 6.0 cfs (2,693 gpm or 3,877,900 gpd) from Fawcett
Creek; and, a water right permit to divert 2.0 cfs (898 gpm or 1,292,630 gpd) from
Simmons Creek as shown above in Table 4-1.

The right from Simmons Creek has not been developed. Environmental and flow
considerations indicate that it may never be able to be used. The creek is a known
fish habitat and summertime flows, when the city would be most in need of additional
supply, runs very low. If it is ever to be used the only option may be to construct a
storage reservoir that would be able to withdraw wintertime flows and release the
water during the summertime. It is recommended that the City consider cancelling
this right.

The combined rights from Fawcett and Killam Creeks total 32 cfs, or 20.67 million
gallons per day. The actual quantity of water available fluctuates seasonally. While
the winter flows greatly exceed the allowed diversion rate, summertime flows can be
well under. The available flow data for the two creeks, which is extremely limited
and 30 years old, is shown in Table 4-3.

Minimum stream flow for Killam Creek is protected under Certificate of Water Right
73005. Minimum stream flow for Fawcett Creek is protected under Certificate of
Water Right 72532. Minimum stream flow for Simmons Creek is protected under
Certificate of Water Right 72513

These certificates, issued in 1996 with a February 13, 1991 priority date, preclude
any additional permits from being issued on these sources for live summertime flow.
They also affect the City's existing permits in that they have priority over any use
other than human consumption and livestock consumption.

The total amount that can be withdrawn from Fawcett and Killam creeks drops to
approximately 3.34 cfs (1,500 gpm and 2.1 mgd) during late summer and early fall.
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1,500 gpm is slightly more than the current capacity of the water treatment plant.
The ideal rate for the treatment plant is 1350 gpd with a maximum of 1400 gpd.
However, it is under the 1627 gpm of present peak demand. Therefore, the demand
is augmented by the production of groundwater.

TABLE 4-3

STREAMFLOW RECORDS

Killam Creek

INFORMATION SOURCE:
OWRD Hydrographics Database
Mean Daily Flows
OWRD Daily Values Table - Water Year
http://apps.wrd.state.or.us/apps/sw/hydro_report/gage_data_request.aspx?station_nbr=14302600
(from continuous reading gauge located above diversion dam)

Water Year Mean cfs Max cfs Min cfs Annual Acre Feet
1976 37.0 507 1.7 26,860
1977 15.1 103 1.2 10,950
1978 41.1 782 2.3 29,770
1979 24.1 280 2.0 17,470
1980 24.8 265 2.0 17,990
1981 29.0 308 2.3 20,990
1982 35.3 296 2.5 25,560
1983 38.9 343 4.2 28,200
1984 33.0 241 3.7 23,880

Fawcett Creek

INFORMATION SOURCE:
Tillamook Water Commission
(Monthly Measurements at Diversion Dam)

Year Max cfs Date Min cfs Date
1975 70.20 12-30-75 2.35 6-26-75
1976 155.00 3-25-76 2.95 8-30-76
1977 84.60 11-28-77 3.87 7-26-77
1978 77.70 12-05-78 4,76 10-26-78
1979 115.00 2-26-79 2.77 8-01-79
1980 44.40 2-26-80 2.39 10-30-80
1981 50.30 11-20-81 6.3 7-29-81
1982 15.40 4-07-82 3.99 9-01-82

Simmons Creek

No Flow Data Available

45.2 Quality

The water supply must meet the regulations of the Enhanced Surface Water
Treatment Rules (ESWTR) resulting from the 1996 Safe Drinking Water Act (SDWA)
amendments.
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The combined flows from Fawcett and Killam creeks, along with any water released
from Skookum Lake, are treated by rapid sand filtration and chlorine disinfection at
the 2.0 mgd water treatment facility located south of Reservoir Road and east of its
intersection with South Prairie Road. With the completion of the treatment plant in
1994, the City's water quality has met all Federal and State guidelines. The City is in
compliance with the Oregon Health Authority for all required coliform and chemical
testing.

Like the report for groundwater, The Oregon Department of Environmental Quality
(DEQ) and the Oregon Health Authority (OHA) have also partnered to review
potential surface water contaminants..

DEQ and OHA have set up a database that identifies the City's supply areas for
surface water and identifies potential contamination sources that could enter
upstream of the diversion points. A copy of the January 14, 2003 Source Water
Assessment Summary Brochure for the Tillamook Water Commission [sic] (City of
Tillamook) is included in Appendix G. The watersheds for Killam and Fawcett
Creeks contain potential pollution sources as shown in Table 4-4.

TABLE 4-4

2003 Source Water Assessment Results (Surface Water)

. Risk Level
. Potential . - .
Basin . in Sensitive Potential Impacts
Contaminant Source
Area
Managed Forest Land Increased erosion causing turbidity and chemical
Fawcett & . S L
Killam Clear Cut Harvest Higher changes to water. Over-application of pesticides
(<35 years) or fertilizers may impact water
Favycett & Landslides Moderate
Killam
Construction & Maintenance may contribute to
Fawcett & o . . increased erosion & turbidity. Over-application or
. Transmission Lines Higher . . L .
Killam improper handling of pesticides or fertilizers may
impact water
Coyote Point Rock Spills, leaks or improper ha_mdhng of chemlcals &
Fawcett Quarr Moderate wastes from mining or equipment operation may
y impact water
During major storms, may contribute to
Fawcett Upstream Dam Moderate prolonged turbidity. Cons_tructlon, fluc_tuatlng
Skookum Lake water levels, heavy waterside use can increase
erosion & turbidity.

In the spring and fall of 2013, the Tillamook Estuary Partnership and the Oregon
Department of Environmental Quality procured and analyzed water samples
collected upstream of the City of Tillamook's drinking water intakes. Results
indicate three pesticides were present in the sources. Glyphosate (developed by
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Monsanto as Roundup) and aminomethylphosphonic acid (AMPA), (the primary
degradation product of Glyphosate) were detected at levels close to the laboratory
instrument detection limits in Fawcett Creek. The concentrations were thousands of
times lower than the primary maximum contaminant level (MCL) allowed. The
allowed limit is 700,000ng/L where 70.6 and 92.2 ng/L were measured.
Sulfometuron-methyl (the active ingredient in Oust), a broad spectrum grass and
broadleaf herbicide, was detected in Killam Creek; also at levels close to the
laboratory instrument detection limits. The allowed limit is 2,000,000 ng/L where the
estimated detection was 1.63 ng/L. A copy of the June 3, 2014 letter from the
Oregon Health Authority regarding the City's drinking water source sampling and
Oregon State University Extension Service Pesticide Fact Sheets is included in
Appendix H.

Removal of Glyphosate from drinking water supplies is by granular carbon filter. No
removal guidelines were found for Sulfometuron-methyl.

4.6 Skookum Lake

In the past, and when needed, Skookum Lake augmented the flow of Fawcett Creek
in the low flow summer months; providing water to the City of Tillamook and
improving wildlife habitat. The capacity of Skookum Lake is unknown at the present
time. In the nearly 50 years, since its construction in 1965, the lake has never been
drained completely nor has the amount of silt inflow been determined. It would be
expected to have experienced some diminishment of capacity, though the extent is
unknown. Aerial photographs show what appears to be a large amount of silt at
three drainage entrances into the lake. The recent acquisition of the original 1965
construction plans from the design engineer, CH,M-Hill, shows that these silt flows
had already begun as early as 1972. They are sketched on the plans and are
significant.

With the acquisition of the CH,M-Hill plans and the recent access to LIDAR (light
detection and ranging) images from the Oregon Department of Geology and Mineral
Industries, it has become apparent that the Skookum Lake dam was constructed
utilizing an old landslide. See Figure 4.1, Figure 4.2, Figure 4.3 and Figure 4.4
The plans indicate that soil sample test pits, no more than 8.5 feet deep were
excavated at the time of design. These show a mixture of soil types and materials
and variable plasticity limits, confirming the presence of the slide.

The construction plans indicate the dam is 41 feet high at the centerline of Fawcett
Creek and spans 630 feet across the valley. The slide material incorporated into the
dam stretches across the entire draw and was eroded by Fawcett Creek as it flowed
out of the natural Skookum Lake, located approximately 900 feet to the southeast of
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Landslide Hazard

Landslide

For general information only, not to be used for planning purposes. http://www.oregongeology.org/hazvu Thu Jan 9 2014 03:09:02

Earthquake Soft Soil Hazard

Moderate

For general information only, not to be used for planning purposes. http://www.oregongeology.org/hazvu Thu Jan 9 2014 03:13:07

Figure 4-1



Cascadia Earthquake Expected Shaking

Shookum Lake Reservoir

Figure 4-2
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the existing dam and having been incorporated into the reservoir pool. The slide
material originates from the mountainside to the north-northwest of the dam.

The site of the landslide was neither fully investigated, nor excavated and re-
compacted, at the time it was incorporated into the dam in 1965. Consultation with
the Oregon Department of Water Resources Dam Safety Engineer, has confirmed
the potential catastrophic consequences of this construction. Also of concern is the
potential for future slides in the area which could cause even more problems with the
dam or could slide into the reservoir, displacing the stored water and overtopping the
dam.

The hazard rating for the dam, which indicates the potential for an accidental dam
breach that could damage property or result in loss of life, has recently been raised
from low to high by the Oregon Department of Water Resources as a result of the
discovery of the landslide materials in the dam.

The dam has not been a source of municipal water supply for many years and, due
to the discovery of its uncertain stability, it is recommended that the City breach the
dam. A request to cancel the storage and secondary municipal use water rights
should be made to the Oregon Water Resources Department, only after the breach
work has been completed.

4.7 Watershed Control

The watersheds for the City's surface water sources are under a mix of ownerships.
The watershed ownerships are shown in Table 4-5 and on Figure 4-5. The City
does not have current formal drinking water protection plans for these watersheds.

The City has verbal agreements with both private and public landowners and the
City is notified when activities, such as herbicide applications or timber harvests, are
set to occur. The City restricts the water intake from the affected area, shutting it off
during and after the activity and increasing water quality testing. Water acquisition
is resumed once testing determines that all threats have passed. All access roads
into the watersheds are gated and remain locked except for harvesting activities
and access by authorized personnel.

The City wishes to obtain a partnership arrangement with the various landowners to
formalize the current management practices which have been very successful, but
which offer no guarantee of continuance. The basis for this document and
agreement is to provide for drinking water protection as required under the 1996
Safe Drinking Water Act and as recommended under the State of Oregon's Water
Quality Drinking Water Protection Program.
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Watershed Ownerships
City of Tillamook
State of Oregon
Stimson Lumber Company

United States

George & Rose Hurliman

Detail

Figure 4-5



If the City of Tillamook breaches Skookum Lake dam and relinquishes its water
rights, it will need to contemplate what it will do with the remaining forest acreage.
Considering that this land is in the Fawcett Creek drainage basin that will continue
to supply the City's drinking water, the City may choose to hold onto the land so that
it controls, to a certain degree, how it is managed in general. Day to day
management and harvest practices could be negotiated with an adjacent timberland
owner and may generate income for the City. A second option would be to sell the
property with conditions regarding management practices as they would affect the
City's drinking water quality and supply.

TABLE 4-5
Watershed Ownerships

Killam Creek
3096 acres
Owner Acreage | % of Watershed
Stimson Lumber Company 1591 51%
City of Tillamook 1473 48%
State of Oregon 32 1%

Fawcett Creek
(without Skookum Reservoir basin)

2030 acres
Owner Acreage | % of Watershed
State of Oregon 1230 61%
City of Tillamook 502 25%
Stimson Lumber Company 293 14%
George Hurliman & Rose Hurliman Living Trusts 5 0%

Skookum Reservoir

1114 acres
Owner Acreage | % of Watershed
State of Oregon 504 45%
Stimson Lumber Company 444 40%
City of Tillamook 166 15%
Simmons Creek
2302 acres
Owner Acreage | % of Watershed
State of Oregon 1370 60%
Stimson Lumber Company 878 38%
United State of America, Forest Service 166 2%
City Of Tillamook -13-|Page
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4.8 Water Treatment System

48.1 Surface Water

Two 1 million gallon per day (MGD) automatic package treatment units and related
appurtenances are installed in the water treatment plant building, located southeast
of Tillamook. The two units are controlled by a single plant controller, with the
chemical feed system for both units automatically controlled by a single coagulant
controller.

The following items are included in the water treatment system:

a. Factory built steel modular tanks, each designed using an upflow adsorption
clarifies followed by a downflow gravity filter with mixed media directly
retained by the underdrain system.

b. A complete treatment system including chemical injection equipment,
adsorption clarification, filtration, automatic process valves, controllers,
adsorption clarifier media, mixed media, direct retention underdrains, and
microprocessor based plant control and coagulant control systems.

c. An air scouring system including air blowers and automatic valves for the
operation of this system to flush the adsorption clarifies and to aid in the filter
backwash.

d. Filters with mixed media and direct retention underdrain system. The
underdrain system provides media support and effective air/water
backwashing without the use of support gravel. The underdrain system is
capable of simultaneous air/water washing. This system provides more
effective cleaning at reduced backwash water volumes that the conventional
water/water backwash system and eliminates the potential for filter bed
upsets.

e. The package water treatment system is provided with an alum tank, propeller
flow meters, a backwash water pump, backwash water pond decant pump
system, telemetry system, and controls to form a complete and operational
water treatment system.

4.8.1.1 Design and Operating Criteria

The package water treatment plant (PWTP) units, the plant control system and the
coagulant control system are designed to perform according to the following design
and operating criteria:
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a. Raw Water

Raw water is provided from two sources: Fawcett and Killam Creeks and
from Skookum Lake via the Fawcett Creek intake structure. Turbidity, or the
cloudiness of water caused by suspended solids, is measured in
nephelometric turbidity units (NTU) where the higher the number, the greater
the turbidity. All of these sources have raw water quality typical of that for
small Pacific Northwest coastal streams. Turbidities normally range from 1 to
3 NTU with spikes of up to 40 NTU in Killam Creek and 70 NTU in Fawcett
Creek which last less than 24 hours. Fawcett Creek has a higher clay content
in its turbidity due to the greater unstable soil conditions in its watershed. In
addition, during the warmer months of July through November, small amounts
of stringy brown algae appear in Fawcett Creek and small round clumps of
green algae appear in Killam Creek. However, the manually cleaned screens
at the intakes for both diversions are effective in removing the algae.

b. Recycled Water

A fourth source of influent flow is recycled water pumped from the backwash
water ponds by the decant pumps. However, this source should only be used
on an emergency basis. It should not be used when adequate raw water is
available.

c. Influent Head

Because of the fixed available head form the Killam and Fawcett Creek
gravity sources, the water treatment faciliies are operated by gravity.
Therefore, at a design flow of 1400 gpm, only 14 feet of head (measured from
the top of the water treatment plant base) is available at the point where the
influent plant piping splits from one common 16-inch diameter line into two 8-
inch diameter pipes entering each of the two PWTP units. This head is
sufficient to operate the treatment units entirely by gravity flow without
pumping except for the effluent turbidimeter sample pumps, backwashing,
and in-plant use.

d. Raw Water Source Control

Each day while checking the water treatment plant, the operator selects the
desired combination of raw water sources and manually adjusts influent flows
to obtain a total flow of up to 1.400 gpm, which is the plant capacity. At the
telemetry panel in the water treatment plant building he observes the flow
rates from Killam and Fawcett Creek supplies as registered by the remote
flow meters in the each of the headwork's vaults. By operating the remote
electric butterfly valve actuators on the two supply lines in the headwork's
vaults, the desired flow rates from each creek supply are obtained.
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e.

4.8.2

Chemical Feed System

The chemicals to be used in the treatment process are undiluted liquid alum
(5.25 Ibs.; of dry alum per gallon) for coagulation; soda ash for pH adjustment
at an average ratio of 1 ppm per 2ppm of alum; polymer as a filter conditioner;
and, chlorine gas for both pre- and post-disinfection.

Performance Criteria

The package water treatment system is capable of reliably producing finished
water quality that meets the criteria established by the Environmental
Protection Agency (EPA) in the National Primary Drinking Water Regulations
(NPDWR) for Filtration, Disinfection, Turbidity, Giardia lamblia, Viruses,
Legionella, and Heteratrophic Bacteria; Final Rule. This rule is more
commonly called the Surface Water Treatment Rule (SWTR), promulgated on
June 29, 1989. Specifically, the finished water turbidity shall be less than 0.5
NTU 95% of the time, less that 5 NTU at all times, and less than 0.2 NTU
when raw water NTU is 1.0 or less. In addition, the EPA must be satisfied
that contaminant removal efficiencies for the upflow clarification/filtration
process only are as follows:

Contaminant Log Removals
Giardia Lamblia cysts 2.5

Viruses 2

Total and fecal coliform >3

Removal of between 75% and 95% of turbidity and Giardia Lamblia shall
be done by the upflow clarifier only.

The disinfection process following filtration will provide at least 0.5 log
inactivation of Giardia Lamblia cysts, and 2,0 inactivation of viruses.

Groundwater

The wells can be operated at the same time as the water treatment plant. Because
the groundwater and surface water may be mixed, each well is equipped and
operated with a chlorinator to provide residual disinfection.
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‘Chapter FIVE: Transmission & Distribution System

5.1 Description And Evaluation of Existing System

5.1.1 Transmission System

Raw water is transported from the Fawcett Creek intake, westerly, to the Fawcett
Creek Balance Reservoir, via 10,500 feet of 18-inch PVC waterline being
constructed in 2013-2014. From there it continues north, through 1,400 feet of 18-
inch PVC waterline being constructed in 2013-2014 to the water treatment plant.
Raw water from Killam Creek travels from the Killam Creek Balance Reservoir,
located just past the creek intake structure, to the water treatment plant through
5,300 feet of 16-inch PVC waterline constructed in 1994.

From the reservoirs at the treatment plant facility the treated water flows by gravity to
the Tillamook city limits through approximately six miles of parallel steel transmission
mains ranging in size from 12-inches to 24-inches in diameter and varying in age
from 60 to 76 years. Figure 5.1, Figure 5.1A, Figure 5.1B, Figure 5.1C and Figure
5.1D show the location, size and date of installation of the various rural transmission
main segments.

Within the city limits the transmission system consists of mains running north-south
through the center of town and farther north, along Highway 101, to the Wilson River
and an emergency intertie with the Bay City waterline. Another main runs east,
along the southern city limits, and then northeasterly to Wells No. 2 and 3 at the
Tillamook Junior High School and East Elementary School. In 2012, a new 12-inch
transmission pipeline was constructed in Third Avenue from Evergreen Drive to
Marolf Loop Road to reinforce the water supply to the northeast portion of town.

The transmission mains within the City are shown on Figure 5.2.

On July 9, 2014, the City experienced a break in the 16-inch transmission line
passing through the Port of Tillamook Bay property. In the process of exposing the
16-inch line, the closely located 24-inch transmission line also ruptured, creating a
catastrophic situation for the City. Personnel work maximum hours to get the lines
shut down and exposed to determine the extent of repairs needed. During this shut
down, Wells 2 and 3 were in continual service and the intertie with Bay City was
opened to provide backup supply and storage. It took the City nearly 20 days to
assemble the parts and materials to make the repairs and get the two lines back in
service.
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5.1.2 Distribution System

The distribution system within the City is reasonably laid out, and for the most part
was constructed of long lasting, appropriately sized pipe for providing adequate
looping and fire flow. Figure 5.2 also shows the location, size and date of
installation of the various system components. The majority of the central city
system is 6-inch cast iron installed from the 1920's through the 1950's. The rest of
the system is a mix of, mostly, Ductile Iron and PVC of varying strengths (including
Schedule 40, Class 200, and Class C-900) with smaller portions of Galvanized Iron
and other materials.

Leaking, undersized, and out-of-date piping has been identified in previous reports,
with most of the leaking pipes repaired, replaced or taken out of service. However,
undersized pipe, pipe which had a shorter life span, such as galvanized iron, is still
in place and should be replaced to improve quality, reliability, looping, and fire flow
capability. These pipes will be identified in the Capital Improvements Plan as
needing to be replaced. An inventory of the existing pipe system is contained in
Appendix | and listed in chronological order, by construction date. This document
also identifies those pipes which have outlived their life expectancy, along with those
that reach the end of life within the first ten years of this master plan and those that
reach the end of life within the last ten years of this 20-year master plan.

5.1 sSurges

Surges are phenomena within hydraulic systems which tend to suddenly increase
pressures when the velocity in a pipeline changes rapidly. For example, if a fire
hydrant is opened and flowing at 1,000 gpm and is then quickly shut off, surges may
be added to the system which will significantly raise the pressure. These surges can
double, or triple, the normal pressure. The surges can be of such an extent that they
break pipes or sever joints.

Other sources of surges are improperly operating regulating or relief valves and/or
pumps. Since there are no regulating or relief valves in the system, the main sources
of surges will be the opening and closing of fire hydrants and isolating valves, and
the operation of the pumps associated with the wells. A pressure surge will result
any time a sudden change is made in the velocity of the fluid column. It may be the
result of stopping or slowing down a moving water column, or accelerating a
stationary water column, such as a pump cycling off and on. For every foot per
second sudden change in the fluid's velocity, a pressure surge of approximately 50
to 60 psi can result. For example, suddenly stopping a water column moving at 5
feet per second could result in a pressure surge of approximately 250 to 300 psi,
depending on the pipe material and wall thickness. Different materials have different
wave speeds and rigidity, which ultimately affect the magnitude of the surge. To
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minimize surges, all flow stoppages should be made in a time period greater than
one surge period, and usually over several surge periods. The "surge period" or
“critical period" of the pipe is the length of time it takes for the surge wave to travel
from one end of the pipe to the other and back again (one round trip). A very
simplifies example would be a 10,000 foot long PVC pipe with a wave velocity of
1,000 ft/sec. The surge period would be 2x10,000/1,000 = 20 seconds.

In the case of a pump shutting down immediately or tripping out, the initial surge at
that location is a down surge due to the momentum change at the pump. The surge
then travels up the pipe at its surge wave velocity to the end of the pipe, then returns
to the beginning point a surge of the opposite magnitude.

The key is to minimize surges by gradual changes in flow, thereby eliminating
problems before they begin. This can be accomplished through the use of pump
control valves or power operated check valves which gradually open and close,
allowing for smooth startups and shutdowns. As a backup against sudden failures,
a number of methods can be used to deal with the resulting high pressure such as
surge tanks, surge relief valves, and surge anticipator valves. The City's wells
currently are operated with pump control valves to deal with this issue.

5.3 Cross Connections

A cross-connection is defined by Chapter 333 of the Oregon Administrative Rules
(OAR) as ". . . any actual or potential unprotected connection or structural
arrangement between the public or user's potable water system and any other
source or system through which it is possible to introduce into any part of the potable
system any used water, industrial fluid, gas, or substances other than the intended
potable water with which the system is supplied. Bypass arrangements, jumper
connections, removable sections, swivel, or change-over devices, and other
temporary or permanent devices through which, or because of which, backflow can
occur are considered to be cross connections.”

Effectively, this measure means anyone who has a well plumbed to their house or is
connected to an irrigation system as well as any commercial/industrial type service
with any type of process water or fire system must have an approved backflow
prevention device to protect the City's potable water system from contamination of

any type.

OAR Chapter 333-061-0070 requires that the water supplier identify and evaluate all
potential cross-connections and deny or discontinue service to those premises
where the potential cross-connection exists until an appropriate backflow prevention
device is installed or until the cause of the hazard is eliminated. Also, since the City
has more than 300 services, at least one person on the staff is to be certified in
cross-connection control inspection.
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The City of Tillamook has taken the steps necessary toward compliance with this
regulation and has a cross-connection program in place. A copy of the City
ordinance (13.04.140), a list of premises requiring cross connection protection
devices within the City of Tillamook, a list of the types of premises requiring cross-
connection controls under OAR 333-061-0070, and a list of acceptable methods,
under OAR 333-061-0070, are all included in Appendix J

54 Hydraulic Analysis of the Distribution System
Computer Model

In order to analyze the capacity of the existing system and project the future needs
of the system, a computer model was developed. The hydraulic analysis was
performed using Haestad Methods' WaterCad water distribution modeling software.

A modeled water system is based on a skeleton system consisting of nodes
connected to pipe sections. Pipe sections are constant diameter pipes which can
contain fittings such as bends, valves, pumps, fire hydrants, and other systems. The
end points of the pipe sections are called nodes, which act as places in the network
where flow may either enter or leave the distribution system. There are two types of
nodes modeled in the program. A junction node is a point where two, or more, pipes
meet. Most commonly, it serves as a location where customers take water at a
given rate. The computer program calculates the resulting pressure based on the
specified elevation and demand at the node. A source node is a point in the system
where both pressure and elevation are specified and the computer program
calculates the resulting flow in or out of the system. Examples of source nodes are
reservoirs and master meters connected to large pipelines. A source node can also
be used at a point where the available fire flow is to be calculated at a standard
residual pressure of 20 psi.

All nodes and pipe sections are linked together by a set of equations which obey the
following physical rules:

1. The sum of all flows into and out of a junction node is zero.
2. The sum of a pressure drops around any closed loop in the network must be
zero.

Pipe sections are modeled using the Hazen-Williams equation which relates flow to
pressure drop thorough a length of pipe. The diameter, length, and friction factor for
each pipe section must be input in the model. For a pressure reducing valve, the
computer program compares the upstream pressure, the downstream pressure and
the valve pressure setting. If the upstream pressure is greater than the valve
setting, the pressure out of the valve is reduced to the setpoint. If the downstream
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pressure is greater than the valve setpoint, there is not flow through the valve. If the
upstream pressure is greater than the downstream pressure but less than the
setpoint, the valve opens all the way and acts like a pipe.

The output from each computer run is a listing of flow, velocity, and pressure loss
through each pipe section and the elevation, pressure and flow into or out of each
node. Input data and output results for the existing pipes, junctions, reservoirs and
pumps during average daily use in 2013, are shown in Appendix K

The Waterworks program also generates a plot file which is converted into a pipe
network CADD (Computer Aided Drafting and Design) file. When plotted, the file
graphically displays the flows and pressures at selected points in the piping system.
The program was used to create a network schematic of the water system pipes
modeled in this hydraulic analysis. Figure 5.3, Figure 5.3A, Figure 5.3B and
Figure 5.3C show the schematic for the existing system model.

When constructing a hydraulic model of a water system, much information is
required. One must know the configuration of the system; the size, length, and
hydraulic condition (or smoothness) of each pipe modeled; the elevation of each
node; the characteristics of the water sources; and the demand patterns of the
customers. The following narrative discusses the sources of information and the
assumptions made to construct the computer morel.

The distribution system configuration was obtained from the 1997 Water System
Master Plan prepared for the Tillamook Water Commission, updated as of
September 2013 by the City of Tillamook Public Works staff. The system was
modeled by selecting the most important pipes so that the computer program was
reasonably uncomplicated, yet sufficiently accurate in predicting system
performance. Pipes smaller than 6-inches were assumed to make no meaningful
contribution toward moving water through the system and to function only as local
distribution laterals. Therefore, 4-inch and smaller mains were eliminated unless
they completed an important loop or otherwise were significant due to their location.

The resulting model consists of 252 junction nodes, 3 source nodes, and 325 pipes.

Figure 5.4, Figure 5.4A, Figure 5.4B and Figure 5.4C show a schematic of the
proposed system modeled for the Capital Improvement Plan (CIP). Elevations for
the junction and source nodes are on the NAVD88 datum.

In addition to system configurations, the model requires input data for each line
consisting of length, diameter, and friction factor. The individual line lengths were
scaled from the City's master map which also shows line size and material. The
larger pipes are PVC, ductile iron, steel, or asbestos cement. Most have been
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installed within the last 50 years. The roughness coefficient, or Hazen-Williams "C"
factor for each pipe was set as follows:

PVC C =150
Asbestos Cement C =140
New Piping & Ductile Iron C =135
Steel C= 90
Unlined Cast Iron C= 90

Water demand was estimated from the City's metered production records. The peak
day demand was assumed to be 2340 gpm, which is 1.8 times the average day
demand of approximately 1300 gpm. Fire flow demands were obtained from the
Tillamook Fire District.

According to accepted engineering practice and Oregon Health Authority
requirements, a distribution system must be able to supply peak day demand plus
fire flow while maintaining a minimum 20 psi pressure throughout the system. Thus,
for purposes of this study, the supply sources and transmission system must be able
to meet that criteria. The City attempts to maintain a 250 foot spacing between fire
hydrants. Figure 5.5 shows the existing fire hydrant spacing.

After all network elements and node demands were defined and input into the
computer, the model was verified against actual field test records provided by the
Tillamook Fire District from tests run on June 25, 2013 by the 1SO.

Table 5-1 describes the current data for the fire hydrant locations shown on Figure
5.5. Pipe sizes and ages were also discussed with City of Tillamook staff and it is
believed the model closely represents actual field conditions. This verified model is
then used for modeling any capital improvement projects or changes in conditions.
Table 5-2 shows the modeled results for the same fire hydrants after the proposed
Capital Improvements are made.

Input data and output results for the proposed pipes, junctions, reservoirs and
pumps during peak use in 2034, are shown in Appendix L
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TABLE 5-1

2013 Measured Fire Flows
1ISO Field Test June 25, 2013

WATER MASTER PLAN

Chapter 5 - TRANSMISSION & DISTRIBUTION SYSTEM

No. Location Vicinity Flow (gpm) Static Res. psi Needed Available

1 Wilson River Loop & Hwy 101 Fred Meyer 890 85 59 5500 2200
2 Front & Main Park 1160 85 65 6000 2500
3 3rd & Cedar 1 block east of Hospital 1050 87 72 1750 2400
4 7th & Stillwell Liberty School & MCA 1060 89 75 4500 2500
5 5th & Miller Sacred Heart Church 1160 80 65 3500 2000
6 12th & Miller High School 890 85 59 7000 1500
7 Spruce & Alder Junior High & East School 1030 80 66 5000 2300
8 3rd & Meadow Residential 1210 108 72 5000 2000

City Of Tillamook -7-|Page
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TABLE 5-2
Modeled Fire Flows
Model - Base with Fire Flow - model of existing system as of 2013
Static Pressure @ 2013 ADD+Fire Res. Pressure given 2013 PDD + Fire Flow of
Demand

No Junct. Location Vicinity ADD PDD Flow Res 2000 3000 | 4000 5000 | Needed Max

Node 2013 2034 gpm psi gpm gpm gpm gpm Flow @ 20
1 J-216 | Wilson River Lp & Hwy 101 Fred Meyer 84 83 1064 76 62 37 5500 3550
2 J-104 Front & Main Park 81 80 1161 78 73 64 51 34 6000 5760
3 J-181 3rd & Cedar 1 block east of Hospital 82 81 1053 77 66 48 24 1750 4150
4 J-119 7th & Stillwell Liberty School & MCA 81 80 1064 76 65 46 20 4500 4000
5 J-49 5th & Miller Sacred Heart Church 77 76 1054 72 61 42 3500 3870
6 J-27 12th & Miller High School 82 81 892 80 77 70 61 50 7000 7050
7 J-245 Spruce & Alder Junior High & East School 83 81 1031 76 70 59 43 22 5000 5090
8 J-4 3rd & Meadow Residential 75 74 1217 67 60 44 22 7000 4090

Model - Base with Fire Flow - model of proposed system in 2034
Statchl;rszﬁlére @ 2013 ADD+Fire Res. Pressure given 2034 PDD + Fire Flow of

No Junct. Location Vicinity ADD PDD Flow Re_s 2000 3000 | 4000 5000 | Needed Max @ Max @

Node 2013 2034 gpm psi gpm gpm gpm gpm Flow 20 20 t
1 J-216 | Wilson River Lp & Hwy 101 Fred Meyer 82 82 1064 77 65 46 22 --- 5500 4070 4070
2 J-104 Front & Main Park 80 80 1161 78 77 73 70 65 6000 10650 10530
3 J-181 3rd & Cedar 1 block east of Hospital 81 81 1053 80 78 75 71 66 1750 10770 10650
4 7th & Stillwell Liberty School & YMCA 80 80 106 098 | 55 | 86 1 - . A9 L A0 |
5 J-49 5th & Miller Sacred Heart Church 75 75 1054 75 74 72 70 67 3500 13650 13310
6 J-27 12th & Miller High School 80 80 892 79 79 78 76 74 7000 17790 17050
7 J-245 Spruce & Alder Junior High & East School 77 77 1031 75 74 71 68 63 5000 10310 9580
8 J-4 3rd & Meadow Residential 70 70 1217 69 67 64 60 55 7000 9460 8550

FH at No. 4 is currently connected to the 6" line in Stillwell Avenue. * Numbers represent changing the FH connection to the 16" line in Stillwell Avenue.
1 2034 CIP less the 0.5 million gallon reservoir in Fairview Area

Notes:

Modeled using: Haestad ADD: Average Daily Demand PDD: Peak Daily Demand Peaking Factor: 2013=1.4; 2034=1.8

Methods' WaterCad v6.5 | ApD= 801.4 for 2013 (851.1 model for 2013) | PDD= 1379.6 for 2034 (1380.1 for model for 2034) | All Locations: Commercial (per ISO) | Reservoirs: Full
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‘Chapter SIX: Water Storage

6.1 Storage Requirements
6.1.1 Existing Storage

The City of Tillamook currently has 3.0 million gallons (MG) of reservoir storage
located at the water treatments plant site, consisting of a 1.1 MG ground level steel
tank baffled for disinfection contact time followed by a 1.9 MG ground level steel
tank. The overflow elevation at the existing reservoirs is 215 (NGVD 1929 datum)(per
1997 Water Master Plan - field verify). A typical standard in engineering practice is to
provide storage equal to three times the average daily demand, plus fire reserve
equal to the largest fire flow for its recommended duration. Based on the City's
average daily demand for 2013 of approximately 1.15 MG and a fire flow of 7,000
gpm for a duration of 4.0 hours to meet the Uniform Fire Code requirements, the
recommended storage capacity is 5.14 MG. See Table 6-1. This is higher than
what the City currently has available, but there are circumstances where this is
acceptable. In the City of Tillamook's case, there are multiple sources of supply. In
addition to water flowing from the reservoirs, the wells can be activated, providing
additional flow during a fire. The City Public Works staff maintains contact with the
Tillamook Fire District and is notified whenever an emergency response is activated.
Through remote electronic communication with the two wells, the City is able to turn
them on and maintain pumping through a fire emergency. Also, in the worst case
scenario, of a power failure during a fire, the water treatment plant is equipped with
an emergency generator which will allow the reservoirs to be filling at the same time
as they are emptying. For these reasons, 3.0 MG of storage may be acceptable for
the existing conditions. It is advisable to have further reservoir capacity closer to
town and on another side of the system. As previously stated, all existing storage is
located on the extreme south end of the system. Future reservoir capacity should
be constructed to the north, east, or west of the system to provide backup storage
with an alternate route to the system in case of a transmission main failure.

6.1.2 Future Storage

Based on the formula for recommended storage capacity described previously and
the year 2033 projected average daily demand of 1.096 MG, required storage at the
end of the 20-year study period, as shown in Table 6-2, is 5.0 MG. It is also
proposed that an additional 2.0 MG of storage be provided either to the north, east,
or west of the City by the end of the study period.

City Of Tillamook -1-|Page
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TABLE 6 -1

RECOMMENDED RESERVOIR CAPACITY -2013

Ave Q Ave Q A beak O Fire G Fire Reserve Capacity Required Ag;iitional
\"4 Vv XAV ea ire Py orage
(gpm) MGD) | (MGD) | (mcD) (gpm) R‘(*;%";’e “S"t'g::;;m Re‘g‘::::;: ded | quired

(MG) (MG) (MG)

801 1,154 3.462 2.308 500 0.06 2.368 3.522 0.52

1,000 0.12 2.428 3.582 0.58

1,500 0.18 2.488 3.642 0.64

2,000 0.24 2.548 3.702 0.70

2,500 0.30 2.608 3.762 0.76

3,000 0.54 2.848 4.002 1.00

3,500 0.63 2.938 4.092 1.09

4,000 0.96 3.268 4.422 1.42

4,500 1.08 3.388 4.542 1.54

5,000 1.20 3.508 4.662 1.66

5,500 1.32 3.628 4.782 178

6,000 1.44 3.748 4.902 1.90

6,500 1.56 3.868 5.022 2.02

7,000 1.68 3.988 5.142 2.14

* Minimum storage = peak day demand + required fire flow (Q for 2-4 hours, see below)
T Recommended storage = 3 x average daily demand + required fire flow (Q for 2-4 hours, see below)

Peaking Factor = 2.00
Existing storage = 3,000,000 gallons = 3.0 MG
This chart is for existing conditions only

Fire flows < 3000 gpm need only a 2 hr duration

Fire flows from 3000-4000 gpm need a 3 hr duration
Fire flows > 4000 gpm need a 4 hr duration

TABLE 6-2

RECOMMENDED RESERVOIR CAPACITY -2034

Reserve Capacity Required Additional
Avg Q Avg Q 3xAv Peak Q Fire Q Fire Reserve — Storage
(gr?m) (MgD) (MGD% (MGD) (gpm) (MG) “S"t'(’)‘:;';;m Re"s‘:g:’:;:?ed Reﬂnui?ed
(MG) (MG) (M)
766 1.103 3.309 2.207 500 0.06 2.267 3.369 0.37
1,000 0.12 2.327 3.429 0.43
1,500 0.18 2.387 3.489 0.49
2,000 0.24 2.447 3.549 0.55
2,500 0.30 2.507 3.609 0.61
3,000 0.54 2.747 3.849 0.85
3,500 0.63 2.837 3.939 0.94
4,000 0.96 3.167 4.269 1.27
4,500 1.08 3.287 4.389 1.39
5,000 1.20 3.407 4.509 1.51
5,500 1.32 3.527 4.629 1.63
6,000 1.44 3.647 4.749 1.75
6,500 1.56 3.767 4.869 1.87
7,000 1.68 3.887 4.989 1.99

* Minimum storage = peak day demand + required fire flow (Q for 2-4 hours, see below)
T Recommended storage = 3 x average daily demand + required fire flow (Q for 2-4 hours, see below)

Peaking Factor = 2.00
Existing storage = 3,000,000 gallons = 3.0 MG
This chart is for existing conditions only

City Of Tillamook
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Fire flows < 3000 gpm need only a 2 hr duration

Fire flows from 3000-4000 gpm need a 3 hr duration
Fire flows > 4000 gpm need a 4 hr duration
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6.2 Alternatives for Meeting Storage Requirements

Alternatives for increasing storage capacity include additional ground level tanks or
elevated tanks. Since the terrain within the City's Urban Growth Boundary is quite
level and at low elevation, a ground level tank would be functional with the addition
of a pump station downstream of the reservoir to achieve and maintain adequate
pressure. Within most of the developed portions of the City, this alternate would be
preferable to an elevated tank so as not to affect the aesthetics and livability of the
neighborhood.

The following alternatives have been reviewed:
1. Ground level tank east of Fairview

2. Ground level tank north of Tillamook

3. Ground level tank in northwest Tillamook
4. Ground level tank in east Tillamook

5. Ground level tank in southwest Tillamook

Alternative 1: Involves constructing a ground level reservoir tank with an overflow
elevation at 215 feet southeast of the Fairview area and east of Trask River Road.
Candidate sites at the appropriate elevation are east of the Sunset Heights Memorial
Gardens off of Azalea Lane or Greentree Ridge Road, west of Balmer Hill. A
minimum parcel of about one-half acre would be required to be purchased, along
with access, as needed. Approximately 11,150 feet of 12-inch transmission pipeline
would be required to connect to the existing 12-inch main at 3rd street and Marolf
Loop Road.

Site considerations include the Oregon Department of Geology and Mineral
Industries' preliminary identification of this area as being in a landslide hazard area,
a moderate earthquake soft soil hazard area, and, an area with a severe-to-violent
level of expected earthquake shaking

Alternative 2: Involves constructing a ground level reservoir tank with an overflow
elevation at 215" feet north of Tillamook and east of the Tillamook County Creamery
Association's Cheese Factory on north Highway 101. Candidate sites at the
appropriate elevation are east on Latimer Road, about 0.60 of a mile from its
intersection with Highway 101 and then up a logging access road about 0.50 mile in

' NGVD 1929 datum, per 1997 Water Master Plan - field verify
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the Tillamook State Forest. A minimum parcel of about one-half acre would be
required to be purchased, along with access, as needed. Approximately 8,300 feet
of 12-inch transmission line would be required to connect to the northern terminus of
the existing 12-inch main in Highway 101, including a bridge crossing or a under
river boring of the Wilson River.

Site considerations include the Oregon Department of Geology and Mineral
Industries preliminary identification of this area as being located within about 800-
900 feet of an identified historic fault line, and in a landslide hazard area, a moderate
earthquake soft soil hazard, and, an area with a violent level of expected earthquake
shaking.

Additionally, the required crossing of the Wilson River places the pipeline within the
Cascadia Earthquake and Tsunami Hazard - Statutory (ORS 445.446 and 445.447)
Tsunami Inundation Boundary. This is an area that regulates essential structures
including:

(2)(a)(C) Tanks or other structures containing, housing or supporting water
or fire-suppression materials or equipment required for the protection of
essential or hazardous facilities or special occupancy structures.

While the pipeline may not be classified as a "structure" it must be recognized that
the reservoir proposed would be more useful if the pipeline connecting it to the
system withstood the forces of the earthquake and any accompanying tsunami.

Alternative 3: Involves constructing a ground level reservoir tank with a
downstream pump station to achieve and maintain adequate pressure, west of the
Tillamook County General Hospital in the 900 block of 3rd Street, west of Ash
Avenue and east of the Trask River Bridge. A minimum parcel of about one-half
acre would be required to be purchased, along with access, as needed.
Approximately 2,900 feet of 12-inch transmission line would be required to connect
to the existing 16-inch diameter main at 3rd Street and Stillwell Avenue.

Site considerations include the Oregon Department of Geology and Mineral
Industries' preliminary identification of this area as a high earthquake soft soil hazard
area, and, an area with a severe level of expected earthquake shaking.

A ground level tank will likely require some fill to remove the entire site from the 100-
year flood plain of the Trask River.

Alternative 4: Involves constructing two ground level reservoir tanks, with a
downstream pump station to achieve and maintain adequate pressure, adjacent to
the Well No. 2 site on the City's property and on a portion of School District 9
property. The City's ownership, consisting of about 1 acre, is surrounded by School
City Of Tillamook -4-|Page
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District property on the north, east and west. The District property includes the
improved grounds of East Elementary School on Alder Lane and undeveloped land,
of the same width, that extends south approximately 575 feet to the south line of the
Haynes Donation Land Claim No. 43, which also coincides with the alignment of the
south terminus of Williams Street. Approximately 1,700 feet of 12-inch or 16-inch
transmission line would be required to connect to the existing 12-inch diameter main
in Alder Lane and to Well No. 3.

Site considerations include the Oregon Department of Geology and Mineral
Industries' preliminary identification of this area as a low earthquake soft soil hazard
area, and an area with a severe level of expected earthquake shaking.

The City's property is outside of the 100-year floodplain. It is sheltered on the south
by an identified Freshwater Forested/Shrub Wetland on the School District's land
which extends approximately 575 feet south of the well house. It sets back about
800 feet from Alder Lane and is blocked from street view by East Elementary School
and various structures on the school site. It would be approximately 165 feet east
from the back property line of residences fronting on Williams Avenue to the west,
which have 205 foot deep lots. It is about 550 feet from the back lot lines of
residences to the east

In order to accommodate two shorter reservoirs which would be less imposing, the
City may need to obtain an easement upon, or ownership of, a small area of School
District land to the east of the City's current ownership. About one third of an acre
would be needed.

Alternative 5: Involves constructing a ground level reservoir tank with a
downstream pump station to achieve and maintain adequate pressure, in the vicinity
of south 12th Street between Ivy Pacific. There are several options in this area,
including the wide meridian between Main and Pacific Avenues at the entrance to
the City, or closer to Stillwell behind the Tillamook Association for the Performing
Arts building. If located in the meridian between Pacific and Main streets, the
reservoir could be wider and shorter, to resemble a wheel of cheese, and could be
colored and embellished with the City's logo. If located farther to the west, in the
edges of the farm property, it could be effectively screened from the residential area
to the north of 12th Street with trees.

Site considerations include the Oregon Department of Geology and Mineral
Industries' preliminary identification of this area as a high earthquake soft soil hazard
area, and, an area with a severe level of expected earthquake shaking.

' NGVD 1929 datum, per 1997 Water Master Plan - field verify
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Earthquake Hazard

Active Faults & Earthquake Epicenter (1971-2008)

For general information only, not to be used for planning purposeshttp://www.oregongeology.orgthazvu  Thu Jan 9 2014 03:44:48PM

Flood Hazard

Statutory Tsunami Inundation Line & FEMA 100 yr Flood

For general information only, not to be used for planning purposeshttp:/www.oregongeology.org/hazvu  Thu Jan 9 2014 03:40:10PM

Figure 6.1



Cascadia Earthquake Expected Shaking

Severe

Cascadia Earthquake soft Soil Hazard

High to Low

For general information only, not to be used for planning purposeshttp://www.oregongeology.org/hazvu  Thu Jan 9 2014 03:36:42PM
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Both potential sites are out of the Tsunami Hazard zone. Some fill may need to be
placed to elevate the reservoir above the flood plain of the Trask River.

Both sites are close to the large transmission lines that enter the City from the south
along Tillamook River Road or Highway 101.

Table 6-3 provides a comparison of the five sites.

Figure 6.1 illustrates the Earthquake and Tsunami Hazards in the Tillamook area.
Figure 6.2 illustrates DOGAMI's Earthquake Shaking and Soft Soil Hazards in the
Tillamook area.

Initially, Alternative 4 appears to be the most suitable site, even though it involves
constructing 2 tanks to meet storage capacity while keeping them at a low profile.
Each site will require some land acquisition, but Alternative 4 involves slightly less
than the other three and already has access. Visibility of the tank is most intrusive at
Alternative 3, near the city center. Alternatives 1 and 2 are in remote locations; with
no structures around Alternative 2 and two houses in the vicinity of Alternative 1.
Alternative 4 is mostly screened from view by the existing school and the forested
wetlands. Visibility from residential backyards is minimal with the homes between
250 and 700 feet distant. Alternative 4 also has the least amount of transmission
line construction to reach the nearest 12-inch diameter transmission main.

TABLE 6-3

ALTERNATIVE RESERVOIR SITES

Tank Connecting DOGAMI Geo-Hazards*
Alternative Location Ac La_r;fi_on Location Cozlspt?"::‘ﬁon Fault | Landslide Tsunami
quistt Visibility uctl Soft Soil | Shaking | Inundation
(LF) Area Area B
oundary
. Severe-
1 Traskolf?sletz?'/ Rd Ys-acre Remote 11,500 No Yes Moderate to- No
Violent
N of City 1 Near . .
2 Latimer Rd Ya-acre Remote 8,300 (800") Yes Moderate Violent Yes (pipe)
3 Hospital Ye-acre High 2,900 No No High Severe No
East Elem \
4 School Ys-acre Screened 1,700 No No Low Severe No
12th & lvy Ys-acre High 125 No No High Severe No
5
iyt | — High 100 No No High Severe No

* All DOGAMI geo-hazard determinations are informational only. Each site requires specific geological evaluation.
DOGAMI maps viewable at: www.oregongeology.org/hazvu

Each site is located within a severe or violent earthquake shaking zone. However,
there are no locations within Tillamook County with a lower rating than severe.
Alternatives 4 has the lowest level of soft soil and both 3 and 4 are away from
City Of Tillamook
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landslide hazard areas. Alternative 2 is very near a mapped historic fault line.
Finally, Alternative 2 requires the connecting transmission main to cross a mapped
Tsunami Inundation Boundary which raises additional considerations.
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‘Chapter SEVEN: Recommended Capital Improvements

7.1 General

Based on the evaluation of the water supply, treatment, transmission and distribution
and storage facilities contained in Chapters 4, 5 and 6, a Capital Improvement
Program is recommended as outlined in Table 7.1, Table 7.2, Table 7.3 and Table
7.4 and shown on Figure 7-1. This chapter will summarize the recommended
improvements, set priorities, and give an approximate timeline for implementation.

Cost estimates given herein are of a very preliminary nature. No attempt was made
to develop projects to a level of preliminary engineering. Rather, standard cost
guidelines were used when they were appropriate, and are intended to be
conservative. In other cases, information was taken from similar projects in the
Pacific Northwest and costs were adjusted to take into account the location at
Tillamook.

The Engineer has no control over the costs of labor, materials, equipment or
services furnished by others; the Contractor's methods of determining prices; and
competitive bidding or market conditions; consequently, the Engineer's opinions of
probable costs provided are made on the basis of the Engineer's experience and
gualifications and represent the Engineer's best judgment as an experienced and
gualified professional engineer familiar with the construction industry. The Engineer
cannot and does not guarantee that proposals, bids, or actual project costs or
construction costs will not vary from the opinions of probable costs prepared.

There are three stages of cost estimates made during a project. The Master Plan
estimate is done first when the requirements of the project are outlined. This cost
estimate is a general overview and may be plus or minus 20% on equipment. The
preliminary design phase is next, where it is determined how the work is actually to
be done. A preliminary estimate is plus or minus 10% in accuracy. The last cost
estimate is done after the project is designed and before it goes to construction. At
that point, the cost estimate should be plus or minus 5% in accuracy since all the
equipment and materials have been identified.

7.2 Unaccounted-for Water

The City's continued large discrepancies between the amount of water produced and
the amount metered and delivered are a cause of concern. The percentage of
unaccounted-for water varies month to month and averages 30-35%. This needs to
be addressed and investigated until the basis of the losses are found and remedied.

City Of Tillamook -1-|Page
WATER MASTER PLAN
Chapter 7 - RECOMMENDED CAPITAL IMPROVEMENTS



The implementation of an AWWA Water Audit is recommended.

The City should also consider the purchase of a Leak Noise Correlator system to
assist with finding failed pipes. There are a number of places where City pipelines
cross beneath rivers and wetlands which hamper the visual detection of leaks that
might be apparent in dry areas. The correlator system can also detect smaller leaks,
or clusters of leaks, that may be draining through the bedding gravels and either
entering the storm drain system or flowing to surface drainage undetected.

The unmeasured overflow at the City's tank reservoirs at the Treatment Plant may
be another source of water loss. Currently there is no mechanism for detecting the
guantity or frequency of the overflow. See 7.4 below for further discussion.

Any service, whether it is billed, or not, should have a meter in place that is read
monthly. This includes all public facilities such as parks and municipal offices, along
with those private residences that have a "free" service as payment for waterline
easements granted in the early to mid-1900's. The City should explore methods for
purchasing these "free" services and returning them to paying accounts.

7.3 Source Improvements

The City's population is not growing at a very fast rate, and some years it is
declining. With that scenario predicted to last through the life of this study, the water
right permits and certificates provide ample water for current and future use.
However, the City should understand that the permits appear to allow for more water
than is likely ever to be available from the surface water sources.

The storage in Skookum Lake has not been needed for several years. Since the
discovery that the dam structure was built on a landslide, the reservoir has been
drawn down to the natural lake level, with no storage behind the dam. To eliminate
liability for dam failure, the City will be breeching the dam in the near future. Water
right permits for the storage and use of the stored water will be cancelled once the
deconstruction work is completed.

The water supplies on Killam and Fawcett creeks are limited due to turbidity during
the stormy, rainy parts of the year when turbidity is an issue. Killam Creek is also
affected by low flow and fish habitat protection during the warm summer and fall
months. With the decommissioning of Skookum Lake Reservoir, summer and
autumn stream flows in Fawcett Creek will no longer be augmented with released
stored water and it will also be further constrained by habitat protection
requirements.
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It would be beneficial to mount USGS porcelain staff gages on the current concrete
intake structures that are upstream of the footbridges and weirs at the Killam and
Fawcett creek diversions. These gages would be within about 10-20 feet of the
weirs and could be set so zero corresponds to the bottom level of the weirs. This
would allow City staff to measure the water depth relative to the weir and be able to
calculate and record the stream flow each time the sites are visited with a very
fractional investment of time. There has been no stream flow data collected on
Fawcett Creek or Killam Creek since the early 1980's. The proposed installations
would be a minor expense for materials and installation and would provide valuable
information for the use of these rights along with flow trends for future planning.

Simmons Creek has not been developed and is unlikely to be of any use to the City.
Its flow is extremely low during the summer months, when the City would be most in
need of additional water, and it will be impacted by fish habitat protection
requirements if development is proposed. This creek will also be difficult to pipe to
the water treatment plant given the logistics of two waterway crossings, including
Fawcett Creek, and either a shorter route across two hills or a longer route along
the existing roadways. Its value may be in releasing the water rights as a mitigation
for another project. The City should explore cancelling this water right.

Wells 2 and 3 are supplying the City with all of its water at this time. This reliability
has allowed the City to make decisions about the use of its surface water sources,
which are less reliable and more expensive to operate.

To provide future water demands and reduce the need for surface water, the City
could construct additional wells in the northeast portion of town where both water
production and quality have been found to be higher. Potential locations should be
carefully evaluated to minimize potential groundwater pollution affecting the wells.
Each existing, or new, well should have a minimum well head protection easement
encompassing a 100-foot radius from the well head.

If additional wells are developed, the City should transfer the water rights from Well
1, located along Highway 101 south of town, and Well 2 (old), located along
Gienger Road, which are only used for emergency needs due to their water quality.
The transfers should be for additional points of diversion. This would provide the
City with good, new wells with 1958 and 1960 water right priority dates.

The well meters on Wells 2 and 3, along with any future wells, should be periodically
evaluated to determine that they are recording accurate information. This will assist
the City in determining unaccounted-for water volumes.
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7.4 Treatment System Improvements

The water treatment plant is 20 years old but is not required to process as much
water since the City has reduced its use of surface water. However, the plant does
need to be evaluated for seismic stability given that the potential for geologic
hazards has been updated, and greatly increased, since its construction in 1994.

As discussed above in 7.2 above, the City should consider installing meters or
sensors at all of its overflows and by-passes in order to keep better track of the
water it is collecting and treating, but which does not enter the delivery system. This
would help to monitor unaccounted-for water.

Annual inspections of the existing buildings should be made by city staff. The
roofing, siding and support structure of the treatment plant building should be
checked, both inside and out, for any signs of rust or other deterioration. Any
deficiencies that are found should be scheduled for repair or replacement.

The 1.9 mg reservoir was drained and cleaned in 2013. The City procured a tank
inspection by LiquiVision Technology in December of 2014. The inspection yielded
no serious issues. Inspections should be scheduled about every 5 years and as
conditions worsen, or new issues arise, repairs or coatings should be scheduled.

The overflow ponds, which are lined with asphalt, should be scheduled to be rebuilt
and the lining changed to a neutral material.

The City has a certain amount of materials, such as water treatment filter media,
which it has collected for future use. While the opportunity to acquire these at a
bargain price can help the City financially, they need to be stored in a safe and
protected place and these materials should be kept in an interior location.

7.5 Transmission System Improvements

7.5.1 Raw Water Transmission Mains

The Killam Creek raw water intake pipeline was replaced in 1994 and should still be
functional with approximately 30 years of life remaining. The Fawcett Creek raw
water intake pipeline is currently being replaced and, when completed, should have
a 100-year life expectancy. Barring unforeseen damage, both of these lines are
expected to be functional through the duration of this study period.

7.5.2 Rural Transmission Mains

If the well meters are found to be operating reasonably efficiently and accurately, the
first priority for the improvement of the transmission system is to determine if the
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oldest mains, southeast of town, are the source(s) of the excessive amounts of the
City's unaccounted for water. If they are, they should be repaired or replaced
directly. If replacement is not an immediate option, budgeting for the construction of
new lines should be put in place as early as possible. Delay only costs the City more
money in increased production costs and reduced revenue, or the City incurs added
expenses having to deal with emergency blow-out conditions rather that planned
and controlled construction conditions.

With the major transmission breaks on the 16-inch and 24-inch lines in the summer
of 2014, City staff realized that the transmission mains lack enough valves to be able
to shut the system down quickly and efficiently. Valves should be installed at no
greater than approximately half mile intervals. New valves in remote areas should
have bollards placed about them for easier and quicker locating in times of
emergencies and for protection from damage by vehicles and equipment. Cross
interties between the parallel transmission mains should also be installed with
multiple valves to isolate sections needing repair. This will allow the City to bypass
the repair and continue to flow water through the transmission lines, both upstream
and downstream of the repair.

The 1996 proposal to route a 24-inch line along Gienger Road, replacing the 14-inch
steel line constructed in 1949 and which traverses cross-country, is still
recommended. The replacement line, if located within road rights-of-way, could
eliminate old easements from the early 1900's, and the free water services that paid
for many of their acquisitions. Locating within the road rights-of-way will also provide
better access for repairs and maintenance and monitoring for leaks and breaks.

A second alignment of a transmission pipeline should be considered into the easterly
side of town. This would reinforce the system's flow and provide a higher level of fire
protection and reliability of service in the event of a problem with a main in the
downtown section of the City. A suggested route for a 12 inch pipeline would be to
extend east along McCormick Loop from its intersection with Highway 101, just over
1 mile, to the northerly extension of McCormick Loop and then following it north,
approximately 8800 feet to 3rd Street. The 12 inch pipeline would then extend west
on 3rd Street, approximately 3500 feet to the existing 12 inch line at Marolf Loop.
This alignment provides easy access to the pipeline by following the existing road
system, eliminates the need for cross country easements, minimizes waterway
crossings, and prepares the system for future growth in the east portion of town,
which is less impacted by floodplains, tsunami zones and wetlands.

7.5.3 City Transmission Mains
It is recommended that the transmission system be reinforced and looped within the
City. This will allow water from all existing and proposed sources and storage
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facilities access to the main distribution system as well as provide the needed
redundancy in case of an emergency.

A reinforcement transmission line along the western portion of town would be
beneficial. The proposal would construct a 12-inch line from the existing 12-inch
ductile iron pipeline at the intersection of 3rd and Birch and then extend south, along
Birch to 6th, jog east on 6th to Cedar, go south on Cedar to 9th, follow 9th to Elm,
proceed south on Elm to 11th and head east on 11th to tie into the existing 16-inch
ductile iron pipe in lvy. This proposal slightly realigns the layout included in the 1996
Master Plan.

With the 2013 completion of the 12-inch pipeline along Third Avenue from Evergreen
to Marolf, two more links to this section should be planned. The first is extending
the west end of this line back to Miller to connect to the proposed 12-inch distribution
line in Miller between 3rd and 9th. This would also feed and support the 12-inch
distribution line to be constructed in 4th between Miller and Laurel and extended
north on Laurel to 3rd. The second section is a 12-inch line which should be
constructed south on Marolf to 12th and then extended west to the end of the
existing 12-inch line in 12th located at the east edge of Five Rivers Retirement
Community property (3500 12th Street).

7.6 Distribution System Improvements

Table 7-1 lists the needed distribution system improvements, many of which were
identified in the prior Water Master Plan. Although the main distribution system is
solid and well looped, smaller diameter, aged, and leaking pipes should continually
be upgraded and replaced. This improvement list is lengthy with pipes that have
already outlived their life expectancy with an estimated replacement cost in 2014
dollars of nearly $6.2 million. In the first ten years of this plan, 2014 through 2024,
the list of additional lines diminishes considerably, dropping to an estimated
replacement cost in 2014 dollars of a little over $60,000. Fortunately, this will provide
a cushion for addressing the already out of life pipes in preparation for facing the
next wave of replacements. In the second ten years of the plan, years 2024 to 2034
the list balloons again to an estimated replacement cost in 2014 dollars of nearly
$2.8 million.

It is recommended that the City evaluate these water lines, along with the condition
and age of its sanitary sewer lines, storm drain lines, and the condition of its street
surfaces in order to develop a program for addressing those areas where poor
infrastructure coincides and a construction project can address multiple needs while
minimizing costs.
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7.7 Storage Improvements

The existing two reservoirs at the Water Treatment Plant site have some seismic
securing features. However, they should be re-evaluated for seismic stability given
that the potential for geologic hazards has been updated, and greatly increased,
since its construction in 1994. See Figure 7.2 Cascadia Earthquake Expected
Shaking and Earthquake Soft Soil Hazard and Figure 7.3 Landslide Hazard

The City staff is required by the Oregon Health Authority to inspect the tops of the
reservoirs on a monthly basis. Given the frequency of the examinations, the City
may consider constructing a steel stairway and platform access located in between
the two reservoirs in order to facilitate the inspections and to also reduce the
potential for bodily injury resulting from using the current ladder and harness system,

As discussed in Chapter 6, additional storage of 2.0 to 3.0 million gallons should be
provided. This would protect the system from potential disruption problems between
the water treatment plant and current reservoir tank site and town. The chart below
compares the rough estimate of the costs associated with these improvements for
either glass or concrete construction. This is the cost of the reservoir materials and
construction only. It does not include land purchase or waterline installation to
connect to the existing system which would need to be developed for the project.

Reservoir Cost
Reservoir Capacity MG Glass Tank* ' Concrete Tank* '
0.5 $420,000 $465,000
1.0 $550,000 $690,000
2.0 $960,000 $990,000
3.0 $1,451,000 $1,300,000

* Does not include cost of land
T 2014 dollars

Future reservoirs can be constructed of concrete or glass. However, in the coastal
environment, glass will be more resistant to deterioration and require less
maintenance.

The construction of multiple smaller reservoirs is more advantageous than
constructing a single large reservoir. The sloshing height on a cylindrical reservoir
due to seismic forces is directly related to the diameter. This means that larger
reservoirs have to be constructed with more height that cannot be utilized for
storage, creating additional costs per gallon stored. Multiple smaller diameter
reservoirs would also allow maintenance on reservoirs to be accomplished while
taking a smaller portion of the storage capacity off line. The City can prepare a site
to accommodate two 0.5 million gallon reservoirs and then construct them
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Cascadia Earthquake Expected Shaking

Severe

Earthquake Soft Soil Hazard

Moderate

Figure 7.2



Landslide Hazard

Landslide

Figure 7.3



sequentially as funding allows. The City can evaluate placing the reservoirs in
different locations around town so that emergency needs can be met.

Sites in town would be more beneficial to the community in several ways:

a. The pipeline connection to the existing system is shorter;

b. Some City owned land is already available, and a small easement, or land
trade, could be acquired from the School District or other public or private
entity;

c. The reservoir(s) would be accessible to the community in the event of a
natural disaster, such as the Cascadia Subduction Zone Earthquake, that
could destroy the current reservoirs and/or sever the pipelines from them;

d. If placed near East Elementary School, it would be close to a potential
evacuation site/staging area at the East Elementary School-Tillamook Junior
High School complex. Other potential locations would be near Tillamook
County Fairgrounds, another potential gathering site, or near the Hospital.

7.8 Funding

As part of the Tillamook Master Water Plan, a Cost Service Rate Report has been
prepared by the Oregon Association of Water Utilities. This separate report utilizes
data collected for the Master Plan to assist the City of Tillamook in setting Cost of
Service Rates for the years 2014 through 2019.

Outside funding sources that the City could pursue, include several opportunities
through the Business Oregon Infrastructure Finance Authority, including the
Water/Wastewater Financing Program, the Special Public Works Fund, the Safe
Drinking Water Revolving Loan Fund, and the Drinking Water Source Protection
Fund. Additionally, the City may be able to participate in the US Department of
Agriculture Rural Development Water and Waste Disposal Loan and Grant Program.
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TABLE 7-1

Capital Improvement Plan

Estimated CostJr
Priority ﬂs Location Justification L((?ggtt)h C()jll_eilD Icgli_pz .NDEi\;;V ‘ Engineering, Lengter)(t)o Cplt.
(inches) | material | (inches) | Construction | Administration, Total P
Contingencies
DISTRIBUTION SYSTEM
1 4th St, Laurel to Ocean to Miller MR 1,100 6&1 Cl &Cu 12 $143,000 $42,900 | $185,900 300
! 2 Laurel Ave, 3rd to 4th MR 260 6 Cl 12 $33,800 $10,140 $43,940 0
4th St, Miller to Del Monte EH 800 2 Cl 6 $54,400 $16,300 | $70,700 650"
2 ’ Del Monte 3rd to 5th EH 530 4 Cl 6 $36,050 $10,800 $46,850 0
3 4 | 3rd St, Miller to Evergreen EH 2520 6 Cl 12 $327,600 $98,300 | $425,900 0
5 Miller Ave, 4th to 9th EH 1305 6 Cl 12 $169,650 $50,900 | $220,550 0
N 6 9th St, Miller east EH 470 2 PVC 6 $32,000 $9,600 $41,600 0
5 7 5th St, Cedar to STP to 3rd MR/EH 2485 2&4 PVC-CI 6 $169,000 $50,700 | $219,700 610'
6 8 Cedar Ave, 2nd to 3rd MR 275 2 Cl 6 $18,700 $5,600 $24,300 0
7 9 Manor Pl loop, EIm to 9th & 9th to Elm EH 900 2 Cl 6 $61,200 $18,400 $79,600 0
8 10 | 7th St, Miller to east terminus MR/EH 975 2 CI-GlI 6 $66,300 $19,900 $86,200 0
9 11 | Douglas St, 5th to 6th EH 400 2 Cl 6 $27,200 $8,200 $35,400 0
10 12 | Elm, 11th to 12th EH 290 2 Gl 6 $19,750 $5,900 $25,750 80’
11 13 | Alder Ln, Williams to Schools MR/EH 800 6 PVC 6 $54,400 $16,300 | $239,150 0
12 14 | 5th St, EIm to Stillwell MR/EH 810 4 Stl 6 $55,400 $9,750 $70,700 0
15 | 6th St - Main to Pacific MR 50 8 Stl 8 $3,800 $1,150 $4,950 0
0yrs 16 | Birch Ave - 5th to 6th MR 430 2 Gl 6 $29,250 $8.800 $38,050 180"
life | 17 | 5th st, terminus to railroad MR 315 4 St 6 $21,450 $6,450 | $27,900 0
18 | 5th St - terminus north MR 300 1 Gal 2 $12,800 $3,840 $16,380 0
yr<slli?e 19 | 4th St, Grove to Stillwell MR/EH 300 4 Cl 6 $20,400 $6,150 $26,550 0
EH - Existing Hydraulic Deficiency FH - Future Hydraulic Deficiency FF - Fire Flow Deficiency MR - Material Replacement T 2014 dollars
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TABLE 7-1

Capital Improvement Plan

Estimated Cost'
Priority C’ilIOP Location Justification L(?ggtt)h %Irz? I(gli_p?e .NDEiXV Engineering, LengtLr:)(t)%CpIt.
(inches) | material | (inches) | Construction | Administration, Total
Contingencies
DISTRIBUTION SYSTEM
20 1st St, Douglas to EIm MR 265 6 Cl 6 $18,150 $5,450 $23,600 0
21 Douglas Ave, Front to 1st MR 265 6 Cl 6 $18,150 $5,450 $23,600 0
22 4th St, Stillwell to Laurel MR 1,055 6 Cl 6 $72,300 $21,700 $94,000 0
23 10th St, Main to Nestucca MR 960 6 Cl 6 $65,300 $19,600 $84,900 0
24 Laurel Ave, 4th to 10th MR 1605 6 Cl 6 $109,150 $32,750 | $141,900 0
25 | Main Ave, Front to 4th MR 1140 6 Cl 6 $86,650 $26,000 | $112,650 0
26 | 3rd St, west of Ash to Stillwell MR 1480 6 Cl 6 $100,650 $30,200 | $130,850 0
27 | Stillwell, 7th to 12th MR 1550 6 Cl 6 $105,400 $31,650 | $137,050 0
28 | 12th, Stillwell to Ivy MR 280 6 Cl 6 $19,050 $5,700 | $24,750 0
29 | 1st St, Stillwell to Ivy MR 270 6 Cl 6 $18,400 $5,500 | $23,900 0
30 | 1ith St, Pacific to Miller MR 1230 6 PVC 6 $83,650 $25,100 | $108,750 0
y:szli?e 31 | 9th St, Elm to Cedar MR 960 6 PVC 6 $65,300 $19,600 | $84,900 0
32 | Ash Ave, 6th to 9th MR 600 6 PVC 6 $40,800 $12,250 | $53,050 0
33 | Beachwood Ave, 7th to 9th MR 220 6 PVC 6 $15,000 $4,500 | $19,500 0
34 | Cottonwood Ave, 6th to 9th MR 600 6 PVC 6 $40,800 $12,250 | $53,050 0
35 | Nestucca Ave, 9th to 10th MR 200 6 PVC 6 $13,600 $4,100 | $17,700 0
36 | Maple Ln, Evergreen to Williams MR 1500 10 PVC 10 $150,000 $45,000 | $195,000 0
37 | Hawthorne Ave, Evergreen to Williams MR 1320 10 PVC 10 $132,000 $39,600 | $171,600 0
38 | Walnut Ave, Evergreen to Hawthorne MR 275 6 PVC 6 $18,700 $5,600 | $24,300 0
39 Madrona Ave 8th to 9th MR 275 6 PVvC 6 $18,700 $5,600 $24,300 0
40 8th Street, Park east MR 400 6 PVvC 6 $27,200 $8,200 $35,400 0
EH - Existing Hydraulic Deficiency FH - Future Hydraulic Deficiency FF - Fire Flow Deficiency MR - Material Replacement T 2014 dollars
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TABLE 7-1

Capital Improvement Plan

Estimated Cost'
Priority C’ilIOP Location Justification L(?ggtt)h %Irz? I(gli_p?e .NDEiXV Engineering, LengtLr:)(t)%CpIt.
(inches) | material | (inches) | Construction | Administration, Total
Contingencies
DISTRIBUTION SYSTEM
41 | Pine Ave, 3rd to Alder MR 620 6 PVC 6 $42,150 $12,650 | $54,900 0
42 | (ucer Ave, School Dist. easmt to MR 40 10 PVC 10 $4,000 $1,200 |  $5,200 0
43 Front St, lvy to Hwy. 101 MR 200 12 PVC 12 $26,000 $7,800 $33,800 0
44 Hadley Rd, east MR 600 2 PVC 6 $40,800 $12,250 $53,050 0
44 Hadley Rd, east MR 600 2 PVC 6 $40,800 $12,250 $53,050 0
45 | Hawthorne Ave, Williams west MR 250 12 PVC 12 $32,500 $9,750 | $42,250 0
46 Hwy 101, line east, south of Hadley MR 400 8 PVC 8 $30,400 $9,150 | $39, 550 0
47 Hwy 101, east side, Hadley north MR 4100 12 PVC 12 $533,000 $159,900 | $692,900 0
48 Hwy. 101, west side, Hadley north MR 200 8 PVC 8 $15,200 $4,600 $19,800 0
49 Hwy. 101, west side, Hadley south MR 1100 8 PVC 8 $83,600 $25,100 | $108,700 0
50 Hwy. 101, Werner north MR 3200 8 PVC 8 $243,200 $73,000 | $316,200 0
yoite | 51 ey caStstde: Hogquarton Sl to MR 1525 12 PVC 12 $198,250 $59,500 | $257,750 0
52 | Larson Road, east MR 350 2 PVC 6 $23,800 $7,150 | $30,950 0
53 Main Avenue, 4th to 12th MR 2500 10 PVC 10 $250,000 $75,000 | $325,000 0
54 Main Avenue, 12th south MR 300 10 PVvC 10 $30,000 $9,000 $39,00 0
55 Well #2, to Alder MR 700 12 PVvC 12 $91,000 $27,300 | $118,300 0
56 | Wiliams Avenue, Alder to Maple MR 670 12 PVC 12 $87,100 $26,150 | $113,250 0
57 | Wiliams Avenue, Maple to Hawthorne MR 575 12 PVC 12 $74,750 $22,450 | $97,200 0
58 12th Street, Miller to High School MR 975 12 PVC 12 $126,750 $38,050 | $164,800 0
59 Alder Lane, Well No. 2 line to Dogwood MR 800 12 PVC 12 $104,000 $31,200 | $135,200 0
60 Cypress Street, east MR 450 2 PVC 2 $7,500 $2,250 $9,750 0
61 | Cypress Street, west, Spruce to Alder MR 450 2 PVC 6 $30,600 $9,200 $39,800 0

EH - Existing Hydraulic Deficiency FH - Future Hydraulic Deficiency FF - Fire Flow Deficiency
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TABLE 7-1

Capital Improvement Plan

" T
Estimated Cost
o CIP . I Length Ol.‘D Ol.‘D NE.W - - Length to Cplt.
Priority No Location Justification (feet) dia Pipe Dia Engineering, Loo
(inches) | material | (inches) | Construction | Administration, Total P
Contingencies
DISTRIBUTION SYSTEM
62 | Dogwood Street, east MR 200 2 PVC 6 $13,600 $4,100 | $17,700 0
63 | Dogwood Street, west MR 400 6 PVC 6 $27,200 $8,200 | $35,400 0
64 /';'Sge” Avenue, Alder to Pine Ave. MR 260 6 PVC 6 $17,700 $5,300 | $23,000 0
<20 :
yrs life 65 | Linden Avenue, Pine Ave. Apts, north MR/FF/EH 290 2 PVC 6 $19,750 $5,900 | $25,750 0
66 | Pine Avenue Apts., Pine to Linden MR 520 6 PVC 6 $35,400 $10,600 | $46,000 0
EH - Existing Hydraulic Deficiency FH - Future Hydraulic Deficiency FF - Fire Flow Deficiency MR - Material Replacement T 2014 dollars
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TABLE 7-2

Capital Improvement Plan

. t
op Length oLD oLD NEW Estlma.ted (?ost Leg%tl? to
Priority N Location Justification feot dia Pipe Dia Engineering, L .
o (feet) (inches) | material | (inches) | Construction Administration, Total 0op
Contingencies (feet)
CITY TRANSMISSION MAINS
West Side Transmission: Birch Ave, 3rd-
6th; 6th St, Birch to Cedar; Cedar Ave,
1 1A 6th to Oth: 9th St, Cedar to Elm: Elm Ave, MR/FH 4000 2&6 Gl & Cl 12 $520,000 $156,000 $676,000 700
8th to 11th; 11th St, Elm to lvy
Southeast Transmission
4 2A | 12th St - 300' east of Evergreen to Marolf FH 6000 12 $780,000 $234,000 | $1,014,000 6000
Marolf Lp, 12th to 3rd
South Transmision
2 3A vy & 12th to south city limits & Hwy 101 MR 1000 18 Sl 18 $150,000 $45,000 $195,000 0
South Transmission
3 4A Miller & 12th to Hwy 101 MR 1670 18 Sl 18 $250,500 $75,150 $325,650 0
RURAL TRANSMISSION MAINS
So Prairie - Clemens Cor. to Hwy 101
1 1B Hwy 101 So Prairie to Long Prairie MR 16,450 | 12-16-24 Stl 24 $2,961,000 $888,300 | $3,849,300 0
Hwy 101 - So Prairie to Nielsen;
2 2B | Nielsen to exist line; N. to 101; 101 to MR 10,500 14 Stl 24 $1,890,000 $567,000 | $2,457,000 0
City Limits
3 3B | Gienger Rd - Hwy 101to Fitzpatrick Rd MR 4,700 14 Stl 10 $376,000 $112,800 $488,800 0
4 4B | McCormack Lp - Hwy 101 to 3rd St FH 14,300 12 $1,430,000 $429,000 | $1,859,000 14,300
5 5B 3rd St - McCormick to Marolf Lp FH 3,350 12 $435,500 $130,650 $566,150 3,350
EH - Existing Hydraulic Deficiency FH - Future Hydraulic Deficiency FF - Fire Flow Deficiency MR - Material Replacement T 2014 dollars
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TABLE 7-3

Capital Improvement Plan

Estimated Cost'
Priority C’illop ttem Justification Construction Alfjrr:%::gtergggn Total
Contingencies
FIRE HYDRANTS

1 1D | 7th Street & Stillwell Ave, transfer to 16" line FF $5,000 $1,500 $6,500

2D | Sub-surface Fire Hydrant 3rd & Pacific Reduce Downtown Repairs $8,000 $2,400 $10,400

3D | Sub-surface Fire Hydrant Reduce Downtown Repairs $8,000 $2,400 $10,400
:8) 4D | 3rd Street - East of Linden Drive FF $4,400 $1,320 $5,720
.g 5D | 3rd Street - West of Meadow Avenue FF $4,400 $1,320 $5,720
% 6D | 4th Street - @ Wilson School FF $4,400 $1,320 $5,720
% 7D | 5th Street - West of Birch Avenue FF $4,400 $1,320 $5,720
§ 8D | 5th Street & Nestucca Avenue FF $4,400 $1,320 $5,720
& | 9p | 6th Street & Ash Avenue FF $4,400 $1,320 $5,720
é 10D | 7th Street & Miller Avenue FF $4,400 $1,320 $5,720
§ 11D | 9th Street - between Grove Ave & Manor Pl FF $4,400 $1,320 $5,720
2 12D | 9th Street - east terminus, east of Miller Ave FF $4,400 $1,320 $5,720
§ 13D | 12th Street & Grove Avenue FF $4,400 $1,320 $5,720
g 14D | 12th Street & Madrona Avenue FF $4,400 $1,320 $5,720
% 15D | Nestucca Avenue between 9th & 10th Sts FF $4,400 $1,320 $5,720
€ [ 16D | Evergreen Avenue - north of Alder Lane FF $4,400 $1,320 $5,720
% 17D | Linden Drive - south of Alder Lane FF $4,400 $1,320 $5,720
ﬁ 18D | Williams Avenue - south of Alder Lane FF $4,400 $1,320 $5,720
‘2 19D | Maple Lane - east of Evergreen Drive FF $4,400 $1,320 $5,720

20D | Maple Lane - west of Williams Avenue FF $4,400 $1,320 $5,720

21D | Hawthorne Lane & Walnut Drive FF $4,400 $1,320 $5,720

FF - Fire Flow Deficiency 72014 dollars
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TABLE 7-4

Capital Improvement Plan

Estimated Cost’
Priority illg) ftem Justification Construction AEjrrlﬂlr:Etergggn Total
Contingencies
RESERVOIRS
1 1E | 0.5 M Gal Reservoir (Glass) * 3-day Storage Reserve/Fire Flows, current need; Disaster Preparedness $700,000 $210,000 $910,000
4 2E | 0.5 M Gal Reservoir (Glass) 2 3-day Storage Reserve/Fire Flows, current need; Disaster Preparedness $420,000 $126,000 $546,000
2 3E | 0.5 M Gal Reservoir (Glass) 3 3-day Storage Reserve/Fire Flows, current need; Disaster Preparedness $560,000 $168,000 $728,000
5 4E | 0.5 M Gal Reservoir (Glass) 3 3-day Storage Reserve/Fire Flows, current need; Disaster Preparedness $560,000 $168,000 $728,000
3 5E ,\SESQ;ZEX,%#:?CV?SSL 1L1&19 Disaster Preparedness $30,000 $9,000 $39,000
SUPPLY
1 1F | Well No. 4 Maintain Water Right Volume $60,000 $18,000 $78,000
la 2F | Water Right Transfer Well No. 1 Preserve Priority Date | - $4,800 $4,800
3F | Evaluate Well No. 1 (Hwy 101) Eliminate Liability $5,000 $1,500 $6,500
2 4F | Well No. 5 Maintain Water Right Volume $60,000 $18,000 $78,000
2a 5F | Water Right Transfer Old Well No.2 Preserve Priority Date | - $4,800 $4,800
6F | Evaluate Old Well No. 2 (Gienger Rd) Eliminate Liability $5,000 $1,500 $6,500
MISCELLANEOUS
1 1G | Leak Noise Correlator System Reduce Unaccounted for Water | | e $30,000
2 2G | AWWA Water System Audit Reduce Unaccounted for Water In House |  --—-
4 3G | SCADA System Monitor Water Production/Use $100,000 $30,000 $130,000
6 4G | Meters/sensors at overflows Reduce Unaccounted for Water $1500 | @ - variable
7 5G | Meters on all uses (services) Reduce Unaccounted for Water $1000 | @ - variable
8 6G | Staff Gages Fawcett & Killam Creeks Monitor Water Levels/Volume $1200 $350 $1,550
5 7G \é\{::]ecrjEeogie’\rl\g?lt.iolr;’jﬁczl\o/lf;agement Required by Water Resources Well 2 Time Extension Order | - $50,000 $50,000
3 8G | Skookum Lake Decommissioning Remove Liability/Hazard $200,000 $60,000 $260,000
9 9G | Stairway & Platform Access WTP Res Reduce Hazard $55,000 $16,500 $71,500

T'2014 dollars 1 Reservoir includes, booster pump w/ building, site grading for 2 reservoirs

3 Reservoir includes, booster pump w/ building, site grading for 1 reservoir

2 Reservoir construction only on prepared site

City Of Tillamook
WATER MASTER PLAN
Chapter 7 - RECOMMENDED CAPITAL IMPROVEMENTS
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Summary:

Wacant land inside City Limits:

cc 22730722 acres
CH 8.3548863 acres
IG 2.2369482 acres
IL 0570627 acres
RO 4.6436109 acres
R75 01277571 acres

Redevelopable land inside City Limits:

cc 9.3188657 acres
CH 2.7795009 acres
CN 0.8451946 acres
IG 1.0716226 acres
IL 25988412 acres
RO 26.381126 acres
RS 0.2295698 acres

Wacant land outside City limits, inside UGB:

CH 17 581958 acres
IL 57 512306 acres
RO 22 662533 acres

Redevelopable land outside City Limits, inside UGB:

CH 0.456787 acres
CN 3.763557 acres
IL 4.453698 acres
RO 26.79202 acres

Total Vacant land inside City Lirnits:
Total Redevelopable land inside City Limits:
Total Vacant land outside City Limits, inside UGB:

Total Redevelopable land outside City Limits, inside UGE:

18.216901 acres
43.224721 acres
97 756797 acres

37 466062 acres
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‘\\@)American Water Works Association

The Authoritative Resource on Safe Water®

TWA/AWWA Water Audit Method

What is a Water Audit?

An audit has been defined as an examination of records or financial accounts to check their accuracy. The water audit
typically traces the flow of water from the site of water withdrawal or treatment, through the water distribution system,
and into customer properties. The water audit usually exists in the form of a worksheet or spreadsheet that details the
variety of consumption and losses that exist in a community water system.

The water balance summarizes the components and provides accountability, as all of the water placed into a distribution
system should — in theory — equal all of the water taken out of the distribution
system.

The IWA/AWWA Water Audit Method

AWWA participated in a five-country task force formed by the International Water
Association (IWA) to develop a best practice water audit structure for drinking
water utilities. The Task Force published its results in the 2000 IWA publication
Performance Indicators for Water Supply Services.

AWWA’s Water Loss Control Committee advocated use of the IWA/AWWA
Water Audit Method in its 2003 Committee Report “Applying Worldwide Best
Management Practices in Water Loss Control”, published in the Journal AWWA.

How does the IWA/AWWA Water Audit Method work?

The IWA/AWWA Water Audit Method is effective because it features sound,
consistent definitions for the major forms of water consumption and water loss
encountered in drinking water utilities. It also features a set of rational performance
indicators that evaluate utilities on system-specific attributes such as the average pressure in the distribution system and
total length of water mains. The format of the water balance of this method is given in Table 1 with definitions for the
terms included in Table 2.

Photo courtesy of Hughes Supply -
Utilities Services Group.

The performance indicators, shown in Table 3, allow water utilities to make a meaningful assessment of their water loss
standing, benchmark themselves with other water utilities and set performance targets. The water audit tells us how much
of each type of loss occurs and how much it is costing the water utility. The key concept around this method is that all
water is quantified — via measurement or estimate — as either a form of beneficial consumption or as wasteful loss. A cost
is placed on each volume component in order to assess its financial impact to the water utility.

Water Loss Control: IWA/AWWA Water Audit Method Copyright© 2012 American Water Works Association



‘\\@American Water Works Association

The Authoritative Resource on Safe Water®

Table 1. IWA/AWWA Water Balance (All data in volume for the period of reference, typically one year)

Billed Billed Metered Consumption
Authorized (including water exported) Revenue Water
Authorized Consumption Billed Unmetered Consumption
Consumption Unbilled Unbilled Metered Consumption
Authorized i i
Consumption Unbilled Unmetered Consumption
System Input
ol Unauthorized Consumption
(corrected Apparent Losses Customer Metering Inaccuracies
for known Systematic Data Handling Errors Non-Revenue
errors
) Leakage on Transmission and Water (NRW)
Water Losses Distribution Mains
Real Losses Leakage and Overflows at Utility's
Storage Tanks
Leakage on Service Connections up to
point of Customer metering
Table 2. Components and Definitions of the IWA/AWWA Water Balance
Water Balance Component Definition
System Input Volume The annual volume input to the water supply system
Authorized Consumption The annual volume of metered and/or unmetered water taken by
registered customers, the water supplier and others who are
authorized to do so
Water Losses The difference between System Input Volume and Authorized
Consumption, consisting of Apparent Losses plus Real Losses
Apparent Losses Unauthorized Consumption, all types of metering inaccuracies
and systematic data handling errors
Real Losses The annual volumes lost through all types of leaks, breaks and
overflows on mains, service reservoirs and service connections,
up to the point of customer metering.
Revenue Water Those components of System Input Volume which are billed and
produce revenue
Non-Revenue Water (NRW) The difference between System Input Volume and Billed

Authorized Consumption

Water Loss Control: IWA/AWWA Water Audit Method Copyright© 2012 American Water Works Association
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The Authoritative Resource on Safe Water®

Table 3. Performance Indicators for Non-revenue Water and Water Losses

Performance Indicator Function Comments

Volume of Non-revenue water as Financial - Non-revenue water by |Can be calculated from a simple
a percentage of system input volume water balance; good only as a general
volume financial indicator

Volume of Non-revenue water as |Financial - Non-revenue water by |Allows different unit costs for Non-
a percentage of the annual cost of |cost revenue water components
running the water system

Volume of Apparent Losses per  Operational - Apparent Losses Basic but meaningful indicator once
service connection per day the volume of apparent losses has
been calculated or estimated

Real Losses as a percentage of Inefficiency of use of water Unsuitable for assessing efficiency of
system input volume resources management of distribution systems
Normalized Real Losses - Operational: Real Losses Good operational performance
Gallons/service connection/day indicator for target-setting for real
when the system is pressurized loss reduction

Unavoidable Annual Real Losses UARL (gallons/day) = (5.41Lm+ A theoretical reference value

(UARL) 0.15Nc+ 7.5Lp)x P representing the technical low limit
of leakage that could be achieved if
where all of today's best technology could

be successfully applied. A key
Lm = length of water mains, miles |variable in the calculation of the
Infrastructure Leakage Index (ILI)
Nc = number of service
connections It is not necessary that systems set
this level as a target unless water is
Lp = total length of private pipe,  unusually expensive, scarce or both
miles = Nc x average distance from
curbstop to customer meter

P = average pressure in the system,
psi
Infrastructure Leakage Index (ILI) Operational: Real Losses Ratio of Current Annual Real Losses
(CARL) to Unavoidable Annual Real
Losses (UARL); good for operational
benchmarking for real loss control.

Water Loss Control: IWA/AWWA Water Audit Method Copyright© 2012 American Water Works Association
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4 B Eves Drive, Suite 200
P.O. Box 961
Martton, NJ 08053-3112

t 856.985.5600
£856.810.9065

March 31, 2014

Mr. Paul Wintergreen, Manager
Tillamook

210 Laurel Ave

Tillamook, OR 97141

RE: Tillamook FD, Tillamook County, OR
Public Protection Classification: 3/3Y
Effective Date: July 1,2014

Dear Mr. Wintergreen:

We wish to thank you, Fire Chief Rick Adams and others for your cooperation during our recent
Public Protection Classification (PPC) survey. ISO has completed its analysis of the structural fire
suppression delivery system provided in your community. The resulting classification is indicated
above.

Enclosed is a summary of the ISO analysis of your fire suppression services. If you would like to
know more about your community’s PPC classification, or if you would like to learn about the
potential effect of proposed changes to your fire suppression delivery system, please call us at the
phone number listed below.

ISO’s Public Protection Classification Program (PPC) plays an important role in the underwriting
process at insurance companies. In fact, most U.S. insurers — including the largest ones — use PPC
information as part of their decision- making when deciding what business to write, coverage’s to
offer or prices to charge for personal or commercial property insurance.

Each insurance company independently determines the premiums it charges its policyholders. The
way an insurer uses ISO’s information on public fire protection may depend on several things — the
company’s fire-loss experience, ratemaking methodology, underwriting guidelines, and its marketing
strategy.

Through ongoing research and loss experience analysis, we identified additional differentiation in fire
loss experience within our PPC program, which resulted in the revised classifications. We based the
differing fire loss experience on the fire suppression capabilities of each community. The new
classifications will improve the predictive value for insurers while benefiting both commercial and
residential property owners. We’ve published the new classifications as “X” and “Y” — formerly the
“9” and “8B” portion of the split classification, respectively. For example:
* A community currently graded as a split 6/9 classification will now be a split 6/6X
classification; with the “6X” denoting what was formerly classified as “9.”
*  Similarly, a community currently graded as a split 6/8B classification will now be a split
6/6Y classification, the “6Y” denoting what was formerly classified as “8B.”
+  Communities graded with single “9” or “8B” classifications will remain intact.

. Verisk |
Insurance Solutions |

Yy .
B
T
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PPC is important to communities and fire departments as well. Communities whose PPC improves
may get lower insurance prices. PPC also provides fire departments with a valuable benchmark, and
is used by many departments as a valuable tool when planning, budgeting and justifying fire
protection improvements.

ISO appreciates the high level of cooperation extended by local officials during the entire PPC survey
process. The community protection baseline information gathered by ISO is an essential foundation
upon which determination of the relative level of fire protection is made using the Fire Suppression
Rating Schedule.

The classification is a direct result of the information gathered, and is dependent on the resource
levels devoted to fire protection in existence at the time of survey. Material changes in those
resources that occur after the survey is completed may affect the classification. Although ISO
maintains a pro-active process to keep baseline information as current as possible, in the event of
changes please call us at 1-800-444-4554, option 2 to expedite the update activity.

ISO is the leading supplier of data and analytics for the property/casualty insurance industry. Most
insurers use PPC classifications for underwriting and calculating premiums for residential,
commercial and industrial properties. The PPC program is not intended to analyze all aspects of a
comprehensive structural fire suppression delivery system program. It is not for purposes of
determining compliance with any state or local law, nor is it for making loss prevention or life safety
recommendations.

If you have any questions about your classification, please let us know.

Sincerely,

Dominie Santanna

Dominic Santanna
(800) 444-4554 Option 2

i
Encl.

cc: Fire Chief Rick Adams, Tillamook Fire Department
Mr. Ed Donaue, Superintendent, Fairview Water District
Mr. Tim Lyda, Superintendent, Tillamook Water Department
Mr. Alan Tuckey, Superintendent, Oceanside Water District
Mr. Doug Kettner, Manager, Tillamook County Emergency Communications District
Ms. Debra Reeve, Chairman, Board of Tillamook
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Prepared by

Insurance Services Office, Inc.
4B Eves Drive, Suite 200
P.O. Box 961
Mariton, New Jersey 08053-3112
(856) 985-5600

March 2014
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Background Information

Introduction

ISO collects and evaluates information from communities in the United States on their
structure fire suppression capabilities. The data is analyzed using our Fire Suppression
Rating Schedule (FSRS™) and then a Public Protection Classification (PPC™) number is
assigned to the community. The surveys are conducted whenever it appears that there is a
possibility of a classification change. As such, the PPC program provides important, up-to-
date information about fire protection services throughout the country.

The Fire Suppression Rating Schedule (FSRS) recognizes fire protection features only as
they relate to suppression of first alarm structure fires. In many communities, fire suppression
may be only a small part of the fire department's overall responsibility. ISO recognizes the
dynamic and comprehensive duties of a community's fire service, and understands the
complex decisions a community must make in planning and delivering emergency services.
However, in developing a community’s Public Protection Classification, only features related
to reducing property losses from structural fires are evaluated. Multiple alarms, simultaneous
incidents and life safety are not considered in this evaluation. The PPC program evaluates
the fire protection for small to average size buildings. Specific properties with a Needed Fire
Flow in excess of 3,500 gpm are evaluated separately and assigned an individual
classification.

A community's investment in fire mitigation is a proven and reliable predictor of future fire
losses. Statistical data on insurance losses bears out the relationship between excellent fire
protection — as measured by the PPC program — and low fire losses. So, insurance
companies use PPC information for marketing, underwriting, and to help establish fair
premiums for homeowners and commercial fire insurance. In general, the price of fire
insurance in a community with a good PPC is substantially lower than in a community with a
poor PPC, assuming all other factors are equal.

ISO is an independent company that serves insurance companies, communities, fire
departments, insurance regulators, and others by providing information about risk. 1SO's
expert staff collects information about municipal fire suppression efforts in communities
throughout the United States. In each of those communities, ISO analyzes the relevant data
and assigns a Public Protection Classification — a number from 1 to 10. Class 1 represents an
exemplary fire suppression program, and Class 10 indicates that the area's fire suppression
program does not meet ISO's minimum criteria.

ISO's PPC program evaluates communities according to a uniform set of criteria,
incorporating nationally recognized standards developed by the National Fire Protection
Association and the American Water Works Association. A community's PPC depends on:

» Needed Fire Flows, which are representative building locations used to determine
the theoretical amount of water necessary for fire suppression purposes.

» Emergency Communications, including emergency reporting, telecommunicators,
and dispatching systems.

» Fire Department, including equipment, staffing, training, geographic distribution of
fire companies, operational considerations, and community risk reduction.

> Water Supply, including inspection and flow testing of hydrants, alternative water
supply operations, and a careful evaluation of the amount of available water
compared with the amount needed to suppress fires up to 3,500 gpm.

©ISO Properties, Inc., 2014 Page 1




Data Collection and Analysis

ISO has evaluated and classified over 48,000 fire protection areas across the United States
using its Fire Suppression Rating Schedule (FSRS). A combination of meetings between
trained I1SO field representatives and the dispatch center coordinator, community fire official,
and water superintendent is used in conjunction with a comprehensive questionnaire to
collect the data necessary to determine the PPC number. In order for a community to obtain
a classification better then a Class 9, three elements of fire suppression features are
reviewed. These three elements are Emergency Communications, Fire Department, and
Water Supply.

A review of the Emergency Communications accounts for 10% of the total classification.
This section is weighted at 10 points, as follows:

e Emergency Reporting 3 points
e Telecommunicators 4 points
e Dispatch Circuits 3 points

A review of the Fire Department accounts for 50% of the total classification. ISO focuses on
a fire department's first alarm response and initial attack to minimize potential loss. The fire
department section is weighted at 50 points, as follows:

e Engine Companies 6 points

e Reserve Pumpers 0.5 points

e Pump Capacity 3 points

o Ladder/Service Companies 4 points

o Reserve Ladder/Service Trucks 0.5 points

¢ Deployment Analysis 10 points

e Company Personnel 15 points

e Training 9 points

e Operational considerations 2 points

o  Community Risk Reduction 5.5 points (in addition to the 50 points above)

A review of the Water Supply system accounts for 40% of the total classification. ISO
reviews the water supply a community uses to determine the adequacy for fire suppression
purposes. The water supply system is weighted at 40 points, as follows:

e Credit for Supply System 30 points
e Hydrant Size, Type & Installation 3 points

¢ Inspection & Flow Testing of Hydrants 7 points

©ISO Properties, Inc., 2014 Page 2




There is one additional factor considered in calculating the final score — Divergence.

Even the best fire department will be less than fully effective if it has an inadequate water
supply. Similarly, even a superior water supply will be less than fully effective if the fire
department lacks the equipment or personnel to use the water. The FSRS score is subject to
modification by a divergence factor, which recognizes disparity between the effectiveness of
the fire department and the water supply.

The Divergence factor mathematically reduces the score based upon the relative difference
between the fire department and water supply scores. The factor is introduced in the final
equation.

Public Protection Classification Number

The PPC number assigned to the community will depend on the community's score on a
100-point scale:
PPC Points
90.00 or more
80.00 to 89.99
70.00 to 79.99
60.00 to 69.99
50.00 to 59.99
40.00 to 49.99
30.00 to 39.99
20.00 to 29.99
10.00 to 19.99
0.00 t0 9.99

© 00 NO OO~ WN -

—_
o

The classification numbers are interpreted as follows:

e Class 1 through (and including) Class 8 represents a fire suppression system that
includes an FSRS creditable dispatch center, fire department, and water supply.

e Class 8B is a special classification that recognizes a superior level of fire
protection in otherwise Class 9 areas. It is designed to represent a fire protection
delivery system that is superior except for a lack of a water supply system
capable of the minimum FSRS fire flow criteria of 250 gpm for 2 hours.

e Class 9 is a fire suppression system that includes a creditable dispatch center, fire
department but no FSRS creditable water supply.

o Class 10 does not meet minimum FSRS criteria for recognition, including areas
that are beyond five road miles of a recognized fire station.

©ISO Properties, Inc., 2014 Page 3




New Public Protection Classifications effective July 1, 2014

We're revising our Public Protection Classifications (PPC™) to capture the effects of
enhanced fire protection capabilities that reduce fire loss and fire severity in Split Class 9 and
Split Class 8B areas (as outlined below). This new structure benefits the fire service,
community, and property owner.

New classifications

Through ongoing research and loss experience analysis, we identified additional
differentiation in fire loss experience within our PPC program, which resulted in the revised
classifications. We based the differing fire loss experience on the fire suppression capabilities
of each community. The new classifications will improve the predictive value for insurers
while benefiting both commercial and residential property owners. Here are the new
classifications and what they mean.

Split classifications

When we develop a split classification for a community — for example 5/9 — the first number
is the class that applies to properties within 5 road miles of the responding fire station and
1,000 feet of a creditable water supply, such as a fire hydrant, suction point, or dry hydrant.
The second number is the class that applies to properties within 5 road miles of a fire station
but beyond 1,000 feet of a creditable water supply. We have revised the classification to
reflect more precisely the risk of loss in a community, replacing Class 9 and 8B in the second
part of a split classification with revised designations.

What's changed with the new classifications?
We've published the new classifications as “X” and “Y” — formerly the "9" and "8B" portion of
the split classification, respectively. For example:

A community currently displayed as a split 6/9 classification will now be a split 6/6X
classification; with the "6X" denoting what was formerly classified as "9".

Similarly, a community currently graded as a split 6/8B classification will now be a split
6/6Y classification, the "6Y" denoting what was formerly classified as "8B".

Communities graded with single “9” or “8B” classifications will remain intact.

Prior New Prior New
Classification | Classification Classification | Classification
1/9 1/1X 1/8B 1/1y
2/9 2/2X 2/8B 2/2v
3/9 3/3X 3/3B 3/3y
a/9 ajax 4/8B a/ay
5/9 5/5X 5/8B 5/5Y
6/9 6/6X 6/8B 6/eY
719 7/7X 7/8B 7/7Y
8/9 8/8X 8/8B 8/8Y
9 9 8B 8B
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What’s changed?

As you can see, we're still maintaining split classes, but it's how we represent them to
insurers that’s changed. The new designations reflect a reduction in fire severity and loss and
have the potential to reduce property insurance premiums.

Benefits of the revised split class designations

To the fire service, the revised designations identify enhanced fire suppression
capabilities used throughout the fire protection area

To the community, the new classes reward a community’s fire suppression efforts by
showing a more reflective designation

To the individual property owner, the revisions offer the potential for decreased property
insurance premiums

New water class

Our data also shows that risks located more than 5 but less than 7 road miles from a
responding fire station with a creditable water source within 1,000 feet had better loss
experience than those farther than 5 road miles from a responding fire station with no
creditable water source. We've introduced a new classification —10W — to recognize the
reduced loss potential of such properties.

What’s changed with Class 10W?

Class 10W is property-specific. Not all properties in the 5-to-7-mile area around the
responding fire station will qualify. The difference between Class 10 and 10W is that the
10W-graded risk or property is within 1,000 feet of a creditable water supply. Creditable water
supplies include fire protection systems using hauled water in any of the split classification
areas.

What’s the benefit of Class 10W?

10W gives credit to risks within 5 to 7 road miles of the responding fire station and within
1,000 feet of a creditable water supply. That's reflective of the potential for reduced property
insurance premiums.

What does the fire chief have to do?
Fire chiefs don’t have to do anything at all. The revised classifications will change
automatically effective July 1, 2014*.

What if | have additional questions?
Feel free to contact ISO at 800.444.4554 or email us at PPC-Cust-Serv@iso.com.

*The new classifications do not apply in Texas.
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Distribution of Public Protection Classification Numbers

The 2014 published countrywide distribution of communities by the Public Protection
Classification number is as follows:

Assistance

The PPC program offers help to communities, fire departments and other public officials as
they plan for, budget, and justify improvements. ISO is also available to assist in the
understanding of the details of this evaluation.

ISO Public Protection representatives can be reached by telephone at (800) 444-4554. The
technical specialists at this telephone number have access to the details of this evaluation
and can effectively speak with you about your PPC questions. What's more, we can be
reached via the internet at www.isomitigation.com/talk/.

We also have a website dedicated to our Community Hazard Mitigation Classification
programs at www.isomitigation.com. Here, fire chiefs, building code officials, community
leaders and other interested citizens can access a wealth of data describing the criteria used
in evaluating how cities and towns are protecting residents from fire and other natural
hazards. This website will allow you to learn more about ISO's Public Protection
Classification program. The website provides important background information, insights
about the PPC grading processes and technical documents. ISO is also pleased to offer Fire
Chiefs Online — a special secured website with information and features that can help
improve your ISO Public Protection Classification, including a list of the Needed Fire Flows
for all the commercial occupancies ISO has on file for your community. Visitors to the site
can download information, see statistical results and also contact ISO for assistance.

In addition, on-line access to the Fire Suppression Rating Schedule and its commentaries is
available to registered customers for a fee. However, fire chiefs and community chief
administrative officials are given access privileges to this information without charge.

To become a registered fire chief or community chief administrative official, register at
www.isomitigation.com.

©ISO Properties, Inc., 2014 Page 6




Public Protection Classification

ISO concluded its review of the fire suppression features being provided for Tillamook FD.
The resulting community classification is Class 03/3Y.

If the classification is a single class, the classification applies to properties with a Needed Fire
Flow of 3,500 gpm or less in the community. [f the classification is a split class (e.g., 6/XX),
the following applies:

>

>

The first class (e.g., “6” in a 6/XX) applies to properties within 5 road miles of a
recognized fire station and within 1,000 feet of a fire hydrant or alternate water supply.

The second class (XX or XY) applies to properties beyond 1,000 feet of a fire hydrant
but within 5 road miles of a recognized fire station.

Alternative Water Supply: The first class (e.g., “6” in a 6/10) applies to properties
within 5 road miles of a recognized fire station with no hydrant distance requirement.

Class 10 applies to properties over 5 road miles of a recognized fire station.

Specific properties with a Needed Fire Flow in excess of 3,500 gpm are evaluated
separately and assigned an individual classification.

Summary Evaluation Analysis

Earned Credit
FSRS Feature Credit Available
Emergency Communications
414. Credit for Emergency Reporting 2.40 3
422. Credit for Telecommunicators 3.99 4
432. Credit for Dispatch Circuits 2.25 3
440. Credit for Receiving and Handling Fire Alarms 8.64 10
Fire Department
513. Credit for Engine Companies 5.84 6
523. Credit for Reserve Pumpers 0.00 0.50
532. Credit for Pump Capacity 3.00 3
549. Credit for Ladder Service 3.98 4
553. Credit for Reserve Ladder and Service Trucks 0.00 0.50
561. Credit for Deployment Analysis 7.05 10
571. Credit for Company Personnel 5.26 15
581. Credit for Training 6.61 9
730. Credit for Operational Considerations 2.00 2
590. Credit for Fire Department 33.74 50
Water Supply
616. Credit for Supply System 21.12 30
621. Credit for Hydrants 2.99 3
631. Credit for Inspection and Flow Testing 2.20 7
640. Credit for Water Supply 26.31 40
Divergence -0.34 -
1050. Community Risk Reduction 4.36 5.50
Total Credit 72.71 105.50

©ISO Properties, Inc., 2014 Page 7




Emergency Communications

Ten percent of a community's overall score is based on how well the communications center
receives and dispatches fire alarms. Our field representative evaluated:

» Communications facilities provided for the general public to report structure fires
* Enhanced 9-1-1 Telephone Service including wireless

» Computer-aided dispatch (CAD) facilities

* Alarm receipt and processing at the communication center

« Training and certification of telecommunicators

* Facilities used to dispatch fire department companies to reported structure fires

Earned Credit

Credit Available
414. Credit Emergency Reporting 240 3
422. Credit for Telecommunicators 3.99 4
432. Credit for Dispatch Circuits 2.25 3
Item 440. Credit for Emergency Communications: 8.64 10

Item 414 - Credit for Emergency Reporting (3 points)

The first item reviewed is ltem 414 "Credit for Emergency Reporting (CER)". This item
reviews the emergency communication center facilities provided for the public to report fires
including 911 systems (Basic or Enhanced), Wireless Phase | and Phase Il, Voice over
Internet Protocol, Computer Aided Dispatch and Geographic Information Systems for
automatic vehicle location. ISO uses National Fire Protection Association (NFPA) 1221,
Standard for the Installation, Maintenance and Use of Emergency Services Communications
Systems as the reference for this section.
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Earned Credit
Item 410. Emergency Reporting (CER) Credit | Available

A./B. Basic 9-1-1, Enhanced 9-1-1 or No 9-1-1 20.00 20

For maximum credit, there should be an Enhanced 9-1-1
system, Basic 9-1-1 and No 9-1-1 will receive partial credit.

1. E9-1-1 Wireless 25.00 25

Wireless Phase | using Static ALI (automatic location
identification) Functionality (10 points); Wireless Phase |l
using Dynamic ALI Functionality (15 points); Both available
will be 25 points

2. E9-1-1 Voice over Internet Protocol (VolP) 10.00 25

Static VolIP using Static ALI Functionality (10 points);
Nomadic VolIP using Dynamic ALI Functionality (15 points);
Both available will be 25 points

3. Computer Aided Dispatch 10.00 15

Basic CAD (5 points); CAD with Management Information
System (5 points); CAD with Interoperability (5 points)

4. Geographic Information System (GIS/AVL) 15.00 15

The PSAP uses a fully integrated CAD/GIS management
system with automatic vehicle location (AVL) integrated
with a CAD system providing dispatch assignments.

Review of Emergency Reporting total: 80.00 100

Item 422- Credit for Telecommunicators (4 points)

The second item reviewed is ltem 422 “Credit for Telecommunicators (TC)”. This item
reviews the number of Telecommunicators on duty at the center to handle fire calls and other
emergencies. All emergency calls including those calls that do not require fire department
action are reviewed to determine the proper staffing to answer emergency calls and dispatch
the appropriate emergency response. NFPA 1221, Standard for the Installation, Maintenance
and Use of Emergency Services Communications Systems, recommends that ninety-five
percent of emergency calls shall be answered within 15 seconds and ninety-nine percent of
emergency calls shall be answered within 40 seconds. In addition, NFPA recommends that
ninety percent of emergency alarm processing shall be completed within 60 seconds and
ninety-nine percent of alarm processing shall be completed within 90 seconds of answering
the call.
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To receive full credit for operators on duty, ISO must review documentation to show that the
communication center meets NFPA 1221 call answering and dispatch time performance
measurement standards. This documentation may be in the form of performance statistics or
other performance measurements compiled by the 9-1-1 software or other software
programs that are currently in use such as Computer Aided Dispatch (CAD) or Management
Information System (MIS).

Earned Credit
Item 420. Telecommunicators (CTC) Credit | Available

A1. Alarm Receipt (AR) 19.79 20

Receipt of alarms shall meet the requirements in
accordance with the criteria of NFPA 1221

A2. Alarm Processing (AP) 20.00 20

Processing of alarms shall meet the requirements in
accordance with the criteria of NFPA 1221

B. Emergency Dispatch Protocols (EDP) 20.00 20

Telecommunicators have emergency dispatch protocols
(EDP) containing questions and a decision-support
process to facilitate correct call categorization and
prioritization.

C. Telecommunicator Training and Certification (TTC) 20.00 20

Telecommunicators meet the qualification requirements
referenced in NFPA 1061, Standard for Professional
Qualifications for Public Safety Telecommunicator,
and/or the Association of Public-Safety Communications
Officials - International (APCO) Project 33.
Telecommunicators are certified in the knowledge, skills,
and abilities corresponding to their job functions.

D. Telecommunicator Continuing Education and 20.00 20
Quality Assurance (TQA)

Telecommunicators participate in continuing education
and/or in-service training and quality-assurance
programs as appropriate for their positions

Review of Telecommunicators total: 99.79 100
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Item 432 - Credit for Dispatch Circuits (3 points)

The third item reviewed is ltem 432 “Credit for Dispatch Circuits (CDC)”. This item reviews
the dispatch circuit facilities used to transmit alarms to fire department members. A “Dispatch
Circuit” is defined in NFPA 1221 as “A circuit over which an alarm is transmitted from the
communications center to an emergency response facility (ERF) or emergency response
units (ERUs) to notify ERUs to respond to an emergency”. All fire departments (except single
fire station departments with full-time firefighter personnel receiving alarms directly at the fire
station) need adequate means of notifying all firefighter personnel of the location of reported
structure fires. The dispatch circuit facilities should be in accordance with the general criteria
of NFPA 1221. “Alarms” are defined in this Standard as “A signal or message from a person
or device indicating the existence of an emergency or other situation that requires action by
an emergency response agency’.

There are two different levels of dispatch circuit facilities provided for in the Standard — a
primary dispatch circuit and a secondary dispatch circuit. In jurisdictions that receive 730
alarms or more per year (average of two alarms per 24-hour period), two separate and
dedicated dispatch circuits, a primary and a secondary, are needed. In jurisdictions receiving
fewer than 730 alarms per year, a second dedicated dispatch circuit is not needed. Dispatch
circuit facilities installed but not used or tested (in accordance with the NFPA Standard)
receive no credit.

The score for Credit for Dispatch Circuits (CDC) is influenced by monitoring for integrity of the
primary dispatch circuit. There are up to 0.90 points available for this ltem. Monitoring for
integrity involves installing automatic systems that will detect faults and failures and send
visual and audible indications to appropriate communications center (or dispatch center)
personnel. ISO uses NFPA 1221 to guide the evaluation of this item. I1SO's evaluation also
includes a review of the communication system's emergency power supplies.

Item 432 “Credit for Dispatch Circuits (CDC)” = 2.25 points
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Fire Department

Fifty percent of a community's overall score is based upon the fire department's structure fire
suppression system. ISO's field representative evaluated:

Engine and ladder/service vehicles including reserve apparatus
Equipment carried

Response to reported structure fires

Deployment analysis of companies

Available and/or responding firefighters

Training

Earned Credit

Credit Available
513. Credit for Engine Companies 5.84 6
523. Credit for Reserve Pumpers 0.00 0.5
532. Credit for Pumper Capacity 3.00 3
549. Credit for Ladder Service 3.98 4
553. Credit for Reserve Ladder and Service Trucks 0.00 0.5
561. Credit for Deployment Analysis 7.05 10
571. Credit for Company Personnel 5.26 15
581. Credit for Training 6.61 9
581. Credit for Operational Considerations 2.00 2
Item 590. Credit for Fire Department: 33.74 50

Basic Fire Flow

The Basic Fire Flow for the community is determined by the review of the Needed Fire Flows
for selected buildings in the community. The fifth largest Needed Fire Flow is determined to
be the Basic Fire Flow. The Basic Fire Flow has been determined to be 3500 gpm.
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Item 513 - Credit for Engine Companies (6 points)

The first item reviewed is Item 513 "Credit for Engine Companies (CEC)". This item reviews
the number of engine companies, their pump capacity, hose testing, pump testing and the
equipment carried on the in-service pumpers. To be recognized, pumper apparatus must
meet the general criteria of NFPA 1901, Standard for Automotive Fire Apparatus which
include a minimum 250 gpm pump, an emergency warning system, a 300 gallon water tank,
and hose. At least 1 apparatus must have a permanently mounted pump rated at 750
gpm or more at 150 psi.

The review of the number of needed pumpers considers the response distance to built-upon
areas; the Basic Fire Flow; and the method of operation. Multiple alarms, simultaneous
incidents, and life safety are not considered.

The greatest value of A, B, or C below is needed in the fire district to suppress fires in
structures with a Needed Fire Flow of 3,500 gpm or less: 3 engine companies

a) 0 engine companies to provide fire suppression services to areas to meet NFPA
1710 criteria or within 172 miles.

b) 3 engine companies to support a Basic Fire Flow of 3500 gpm.

C) 2 engine companies based upon the fire department’s method of operation to
provide a minimum two engine response to all first alarm structure fires.

The FSRS recognizes that there are 3 engine companies in service.

The FSRS also reviews Automatic Aid. Automatic Aid is considered in the review as
assistance dispatched automatically by contractual agreement between two
communities or fire districts. That differs from mutual aid or assistance arranged case by
case. ISO will recognize an Automatic Aid plan under the following conditions:

e |t must be prearranged for first alarm response according to a definite plan. It is
preferable to have a written agreement, but ISO may recognize demonstrated
performance.

e The aid must be dispatched to all reported structure fires on the initial alarm.

e The aid must be provided 24 hours a day, 365 days a year.

FSRS ltem 512.D "Automatic Aid Engine Companies" responding on first alarm and meeting
the needs of the city for basic fire flow and/or distribution of companies are factored based
upon the value of the Automatic Aid plan (up to 1.00 can be used as the factor). The
Automatic Aid factor is determined by a review of the Automatic Aid provider's
communication facilities, how they receive alarms from the graded area, inter-department
training between fire departments, and the fire ground communications capability between
departments.

For each engine company, the credited Pump Capacity (PC), the Hose Carried (HC), the
Equipment Carried (EC) all contribute to the calculation for the percent of credit the FSRS
provides to that engine company.

Item 513 “Credit for Engine Companies (CEC)” = 5.84 points
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Item 523 - Credit for Reserve Pumpers (0.50 points)

The item is ltem 523 “Credit for Reserve Pumpers (CRP)”. This item reviews the number and
adequacy of the pumpers and their equipment. The number of needed reserve pumpers is 1
for each 8 needed engine companies determined in ltem 513, or any fraction thereof.

Item 523 “Credit for Reserve Pumpers (CRP)” = 0.00 points

Item 532 — Credit for Pumper Capacity (3 points)

The next item reviewed is ltem 532 “Credit for Pumper Capacity (CPC)”. The total pump
capacity available should be sufficient for the Basic Fire Flow of 3500 gpm. The maximum
needed pump capacity credited is the Basic Fire Flow of the community.

Item 532 “Credit for Pumper Capacity (CPC)” = 3.00 points

Item 549 — Credit for Ladder Service (4 points)

The next item reviewed is Item 549 “Credit for Ladder Service (CLS)”. This item reviews the
number of response areas within the city with 5 buildings that are 3 or more stories or 35 feet
or more in height, or with 5 buildings that have a Needed Fire Flow greater than 3,500 gpm,
or any combination of these criteria. The height of all buildings in the city, including those
protected by automatic sprinklers, is considered when determining the number of needed
ladder companies. Response areas not needing a ladder company should have a service
company. Ladders, tools and equipment normally carried on ladder trucks are needed not
only for ladder operations but also for forcible entry, ventilation, salvage, overhaul, lighting
and utility control.

The number of ladder or service companies, the height of the aerial ladder, aerial ladder
testing and the equipment carried on the in-service ladder trucks and service trucks is
compared with the number of needed ladder trucks and service trucks and an FSRS
equipment list. Ladder trucks must meet the general criteria of NFPA 1901, Standard for
Automotive Fire Apparatus to be recognized.

The number of needed ladder-service trucks is dependent upon the number of buildings 3
stories or 35 feet or more in height, buildings with a Needed Fire Flow greater than 3,500
gpm, and the method of operation.

The FSRS recognizes that there are 1 ladder companies in service. These companies are
needed to provide fire suppression services to areas to meet NFPA 1710 criteria or within 2%2
miles and the number of buildings with a Needed Fire Flow over 3,500 gpm or 3 stories or
more in height, or the method of operation.

The FSRS recognizes that there are 0 service companies in service.

Item 549 “Credit for Ladder Service (CLS)” = 3.98 points
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Item 553 — Credit for Reserve Ladder and Service Trucks (0.50 points)

The next item reviewed is Item 553 “Credit for Reserve Ladder and Service Trucks (CRLS)".
This item considers the adequacy of ladder and service apparatus when one (or more in
larger communities) of these apparatus are out of service. The number of needed reserve
ladder and service trucks is 1 for each 8 needed ladder and service companies that were
determined to be needed in ltem 540, or any fraction thereof.

Item 553 “Credit for Reserve Ladder and Service Trucks (CRLS)” = 0.00 points

Item 561 — Deployment Analysis (10 points)

Next, Item 561 “Deployment Analysis (DA)” is reviewed. This Item examines the number and
adequacy of existing engine and ladder-service companies to cover built-upon areas of the
city.

To determine the Credit for Distribution, first the Existing Engine Company (EC) points and
the Existing Engine Companies (EE) determined in Item 513 are considered along with
Ladder Company Equipment (LCE) points, Service Company Equipment (SCE) points,
Engine-Ladder Company Equipment (ELCE) points, and Engine-Service Company
Equipment (ESCE) points determined in ltem 549.

Secondly, as an alternative to determining the number of needed engine and
ladder/service companies through the road-mile analysis, a fire protection area may use
the results of a systematic performance evaluation. This type of evaluation analyzes
computer-aided dispatch (CAD) history to demonstrate that, with its current deployment
of companies, the fire department meets the time constraints for initial arriving engine
and initial full alarm assignment in accordance with the general criteria of in NFPA 1710,
Standard for the Organization and Deployment of Fire Suppression Operations,
Emergency Medical Operations, and Special Operations to the Public by Career Fire
Departments.

A determination is made of the percentage of built upon area within 1% miles of a first-due
engine company and within 274 miles of a first-due ladder-service company.

Item 561 “Credit Deployment Analysis (DA)” = 7.05 points
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Item 571 — Credit for Company Personnel (15 points)

Item 571 “Credit for Company Personnel (CCP)’ reviews the average number of existing
firefighters and company officers available to respond to reported first alarm structure fires in
the city.

The on-duty strength is determined by the yearly average of total firefighters and company
officers on-duty considering vacations, sick leave, holidays, “Kelley” days and other
absences. When a fire department operates under a minimum staffing policy, this may be
used in lieu of determining the yearly average of on-duty company personnel.

Firefighters on apparatus not credited under ltems 513 and 549 that regularly respond to
reported first alarms to aid engine, ladder, and service companies are included in this item as
increasing the total company strength.

Firefighters staffing ambulances or other units serving the general public are credited if they
participate in fire-fighting operations, the number depending upon the extent to which they are
available and are used for response to first alarms of fire.

On-Call members are credited on the basis of the average number staffing apparatus on first
alarms. Off-shift career firefighters and company officers responding on first alarms are
considered on the same basis as on-call personnel. For personnel not normally at the fire
station, the number of responding firefighters and company officers is divided by 3 to reflect
the time needed to assemble at the fire scene and the reduced ability to act as a team due to
the various arrival times at the fire location when compared to the personnel on-duty at the
fire station during the receipt of an alarm.

The number of Public Safety Officers who are positioned in emergency vehicles within the
jurisdiction boundaries may be credited based on availability to respond to first alarm
structure fires. In recognition of this increased response capability the number of responding
Public Safety Officers is divided by 2.

The average number of firefighters and company officers responding with those companies
credited as Automatic Aid under Items 513 and 549 are considered for either on-duty or on-
call company personnel as is appropriate. The actual number is calculated as the average
number of company personnel responding multiplied by the value of AA Plan determined in
Item 512.D.

The maximum creditable response of on-duty and on-call firefighters is 12, including
company officers, for each existing engine and ladder company and 6 for each existing
service company.

Chief Officers are not creditable except when more than one chief officer responds to alarms;
then extra chief officers may be credited as firefighters if they perform company duties.

The FSRS recognizes 1.93 on-duty personnel and an average of 17.05 on-call personnel
responding on first alarm structure fires.

Item 571 “Credit for Company Personnel (CCP)” = 5.26 points
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Item 581 — Credit for Training (9 points)

Training

Earned
Credit

Credit
Available

A. Facilities, and Use

For maximum credit, each firefighter should receive 18 hours per
month in structure fire related subjects as outlined in NFPA 1001.

25.0(

35

B. Company Training

For maximum credit, each firefighter should receive 16 hours per
month in structure fire related subjects as outlined in NFPA 1001.

12.66

25

C. Classes for Officers

For maximum credit, each officer should be certified in accordance
with the general criteria of NFPA 1021. Additionally, each officer
should receive 12 hours of continuing education on or off site.

6.00

12

D. New Driver and Operator Training

For maximum credit, each new driver and operator should receive 60
hours of driver/operator training per year in accordance with NFPA
1002 and NFPA 1451.

3.08

E. Existing Driver and Operator Training

For maximum credit, each existing driver and operator should receive
12 hours of driver/operator training per year in accordance with NFPA
1002 and NFPA 1451.

5.00

F. Training on Hazardous Materials

For maximum credit, each firefighter should receive 6 hours of training
for incidents involving hazardous materials in accordance with NFPA
472.

0.50

G. Recruit Training

For maximum credit, each firefighter should receive 240 hours of
structure fire related training in accordance with NFPA 1001 within the
first year of employment or tenure.

3.23

H. Pre-Fire Planning Inspections

For maximum credit, pre-fire planning inspections of each commercial,
industrial, institutional, and other similar type building (all buildings
except 1-4 family dwellings) should be made annually by company
members. Records of inspections should include up-to date notes and
sketches.

12.0(

12

Item 580 “Credit for Training (CT)” = 6.61 points
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Item 730 — Operational Considerations (2 points)

Item 730 “Credit for Operational Considerations (COC)” evaluates fire department standard
operating procedures and incident management systems for emergency operations

involving structure fires.

Earned Credit

Operational Considerations Credit Available
Standard Operating Procedures 50 50

The department should have established SOPs for

fire department general emergency operations
Incident Management Systems 50 50

The department should use an established incident

management system (IMS)

Operational Considerations total: 100 100

Item 730 “Credit for Operational Considerations (COC)” = 2.00 points

Water Supply

Forty percent of a community's overall score is based on the adequacy of the water supply

system. The ISO field representative evaluated:

the capability of the water distribution system to meet the Needed Fire Flows at

selected locations up to 3,500 gpm.
size, type and installation of fire hydrants.

inspection and flow testing of fire hydrants.

Earned Credit

Credit Available
616. Credit for Supply System 2112 30
621. Credit for Hydrants 2,99 3
631. Credit for Inspection and Flow Testing 2.20 7
Item 640. Credit for Water Supply: 26.31 40
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Item 616 — Credit for Supply System (30 points)

The first item reviewed is Item 616 “Credit for Supply System (CSS)”. This item reviews the
rate of flow that can be credited at each of the Needed Fire Flow test locations considering
the supply works capacity, the main capacity and the hydrant distribution. The lowest flow
rate of these items is credited for each representative location. A water system capable of
delivering 250 gpm or more for a period of two hours plus consumption at the maximum daily
rate at the fire location is considered minimum in the ISO review.

Where there are 2 or more systems or services distributing water at the same location, credit
is given on the basis of the joint protection provided by all systems and services available.

The supply works capacity is calculated for each representative Needed Fire Flow test
location, considering a variety of water supply sources. These include public water supplies,
emergency supplies (usually accessed from neighboring water systems), suction supplies
(usually evidenced by dry hydrant installations near a river, lake or other body of water), and
supplies developed by a fire department using large diameter hose or vehicles to shuttle
water from a source of supply to a fire site. The result is expressed in gallons per minute

(gpm).
The normal ability of the distribution system to deliver Needed Fire Flows at the selected
building locations is reviewed. The results of a flow test at a representative test location will

indicate the ability of the water mains (or fire department in the case of fire department
supplies) to carry water to that location.

The hydrant distribution is reviewed within 1,000 feet of representative test locations
measured as hose can be laid by apparatus.

For maximum credit, the Needed Fire Flows should be available at each location in the
district. Needed Fire Flows of 2,500 gpm or less should be available for 2 hours; and Needed
Fire Flows of 3,000 and 3,500 gpm should be obtainable for 3 hours.

Item 616 “Credit for Supply System (CSS)” = 21.12 points
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Item 621 — Credit for Hydrants (3 points)

The second item reviewed is Item 621 “Credit for Hydrants (CH)”. This item reviews the
number of fire hydrants of each type compared with the total number of hydrants.

There are a total of 436 hydrants in the graded area.

Number of
620. Hydrants, - Size, Type and Installation Hydrants

A. With a 6 -inch or larger branch and a pumper outlet with or without 2> - 432
inch outlets

B. With a 6 -inch or larger branch and no pumper outlet but two or more 4
2" -inch outlets, or with a small foot valve, or with a small barrel

C./D. With only a 2" -inch outlet or with less than a 6 -inch branch 0
E./F. Flush Type, Cistern, or Suction Point 0

Item 621 “Credit for Hydrants (CH)” = 2.99 points

Item 630 — Credit for Inspection and Flow Testing (7 points)

The third item reviewed is ltem 630 “Credit for Inspection and Flow Testing (CIT)”. This item
reviews the fire hydrant inspection frequency, and the completeness of the inspections.
Inspection of hydrants should be in accordance with AWWA M-17, Installation, Field Testing
and Maintenance of Fire Hydrants.

Frequency of Inspection (Fl): Average interval between the 3 most recent inspections.

Frequency Points
1 year 30
2 years 20
3 years 10
4 years 5
5 years or more No Credit

Note: The points for inspection frequency are reduced by 10 points if the inspections are incomplete or
do not include a flushing program. An additional reduction of 10 points are made if hydrants are not
subjected to full system pressure during inspections. If the inspection of cisterns or suction points does
not include actual drafting with a pumper, or back-flushing for dry hydrants, 20 points are deducted.

Total points for Inspections = 0.55 points
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Frequency of Fire Flow Testing (FF): Average interval between the 3 most recent
inspections.

Frequency Points
5 years 40
6 years 30
7 years 20
8 years 10
9 years 5
10 years or more No Credit

Total points for Fire Flow Testing = 1.65 points

Item 631 “Credit for Inspection and Fire Flow Testing (CIT)” = 2.20 points

Divergence = -0.34

The Divergence factor mathematically reduces the score based upon the relative difference
between the fire department and water supply scores. The factor is introduced in the final
equation.

Community Risk Reduction

Earned | Credit Available
Credit

1025. Credit for Fire Prevention and Code Enforcement (CPCE) 1.97 2.2

1033. Credit for Public Fire Safety Education (CFSE) 1.49 2.2

1044. Credit for Fire Investigation Programs (CIP) 0.90 1.1

Item 1050. Credit for Community Risk Reduction 4.36 5.50
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. . . Earned Credit
Item 1025 - Credit for Fire Prevention Code and Enforcement Credit Available
(2.2 points)
Fire Prevention Code Regulations (PCR) 10.00 10
Evaluation of fire prevention code regulations in effect.
Fire Prevention Staffing (PS) 8.00 8
Evaluation of staffing for fire prevention activities.
Fire Prevention Certification and Training (PCT) 2.63 6
Evaluation of the certification and training of fire prevention code
enforcement personnel.
Fire Prevention Programs (PCP) 15.25 2
Evaluation of fire prevention programs.
Review of Fire Prevention Code and Enforcement (CPCE) total: 35.88 40
. L . . Earned Credit
Item 1033 — Credit for Public Fire Safety Education (2.2 points) Credit Available
Public Fire Safety Educators Qualifications and Training (FSQT) 10.00 10
Evaluation of public fire safety education personnel training and
qualification as specified by the authority having jurisdiction.
Public Fire Safety Education Programs (FSP) 17.00 30
Evaluation of programs for public fire safety education.
Review of Public Safety Education Programs (CFSE) total: 27.00 40
. . L . Earned Credit
Item 1044 — Credit for Fire Investigation Programs (1.1 points) Credit Available
Fire Investigation Organization and Staffing (I10S) 8.00 8
Evaluation of organization and staffing for fire investigations.
Fire Investigator Certification and Training (IQT) 240 6
Evaluation of fire investigator certification and training.
Use of National Fire Incident Reporting System (IRS) 6.00 6
Evaluation of the use of the National Fire Incident Reporting
System (NFIRS) for the 3 years before the evaluation.
Review of Fire Prevention Code and Enforcement (CPCE) total: 16.4 20
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Summary of Public Protection Classification Review
Completed by ISO

for
Tillamook FD
Earned Credit

FSRS Item Credit Available
Emergency Reporting

414. Credit for Emergency Reporting 2.40 3

422. Credit for Telecommunicators 3.99 4

432. Credit for Dispatch Circuits 2.25 3

440. Credit for Receiving and Handling Fire Alarms 8.64 10
Fire Department

513. Credit for Engine Companies 5.84 6

523. Credit for Reserve Pumpers 0.00 0.5

532. Credit for Pumper Capacity 3.00 3

549. Credit for Ladder Service 3.98 4

553. Credit for Reserve Ladder and Service Trucks 0.00 0.5

561. Credit for Deployment Analysis 7.05 10

571. Credit for Company Personnel 5.26 15

581. Credit for Training 6.61 9

730. Credit for Operational Considerations 2.00 2

590. Credit for Fire Department 33.74 50
Water Supply

616. Credit for Supply System 2112 30

621. Credit for Hydrants 2,99 3

631. Credit for Inspection and Flow Testing 2.20 7

640. Credit for Water Supply 26.31 40
Divergence -0.34 -
1050. Community Risk Reduction 4.36 5.50

Total Credit 72.71 105.5

Final Community Classification = 03/3Y
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Appendix D




STATE OF OREGON

WATER DIVISION NoO. 1 COUNTY OF TILLAMOOK

CERTIFICATE OF WATER RIGHT

(For righta perfected under origiunal, eninrgement or Hu'()ndur\ ]l(:l'llllt‘l)

Uhtﬁ is tn @ertify, 7nae TILLAMOOK CITY

of Tillamook - , Stute of Oregon . ,- has muade proof
to the sutisfuction of the STATE WATER BOARD of Oregon; of u right to the use of the

waters of Killam Creel . 4 tributury of Trask River and
Tillamook River -, for the purpose of - Municipal supplies
under Permit No. 439 - of the State Ingincer, and thut said rieht to

the use of suid waters has been perfected in accordunce w-ith the luws of Oregon uued
duly confirmmed by order of the STATE WATER BOARD of Oregon, made und cutered

of record in the Record of Proceedings of suid Board, at Solem, in Volume 1 )

at puage 329 , on the 28‘bh duyof July, 1919 i that the priorits of
the rigght herely conlirmerd (Iutc\ I'rom Xay 22, 1910 : ! “i that the wmount of

water (o wihich such right s <~ut:tlecl and hereby condirmed, for the ‘purposcs uforesuid,”
is Iindted to un amount actually beneficialfyr used for ‘said  purposes, aund shall  not-

exceed §.00 cubic feet per second,

# deseription of the lunds under such rigght, and to which. the water hereb )y

confirmed Is appurtenant, or, if for other purposes, the plm'c where such water is put *

to bheneficiul use, is us follows ; Tillemook City, in Tillamook County, Oregon.

X beexmirbix et boecusess zﬁ:ctrll.otmntmlfvaxmd..clzumb L(ﬂ!ﬂﬁ!‘&ﬂ(ﬂb’l&dl.&bmkmtn tltess
HrtrdscoEcp ool nrexkiereraod escoibert.

Rigrlits o the use of wuter. for power purposvs are limited to u period of forty
rears from the dute of priority. of the right, as herein set forth, subject to n preference
right of renewal uncer the luws existing at the (Iute of the expiration of the nnht for
pourer purposes, as herely: confirmed aned Iumtcrl :

: mitnpﬁﬁ.the senl aund éi,q'nut.urc of the STATE
WATER BOARD aftived this  1st duy

of - pugust ., 191 9.

STATE WATER BOARD

(SEAL OF STATE VATER BOARD) Ity PERCY 4. CUPFER

Ntatte Engincer, President

Attese: B N, _BOTTER

Neeroetury

Recorded in State Record of Water Right Certilicates, VVolume 3 , Puge 2388
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6673

* Permit No............. 6673
APPLICATION FOR A PERMIT

- To Appropriate the Public Waters of the State of Oregon,

Tillamook City

) St AU USSR UUS USSR
’ (Name of Applicant)
Of v Pillamook, Ores . . , County of ......... Tillsmook ,
(Postoffice)
State of ... Oregon . , do hereby make application for a permit to appropriate the

following described public waters of the State of Oregon subject to existing rights:

If the applicant is a corporation, give date and place of incorporation

1. The source of the proposed appropriation is ... Fawcett Crk,

(Name of stream)

PPEOULATY OF oo e e
2. The amount of water which the applicant intends to apply to beneficial use is ...

........................................ cubic feet per second.

3. The use to which the water-is to be applied is ... ..

domestic supplies, etc.)

4. The point of diversion is I0CATEA ...... ... ..ot
(Give distance and bearing to section corner)
e Project #2  8lsa SEX of SEX .. 19 2. South .. ...
1 Lot 1(NW&: N 2 South
being within the # (g FW “‘) ______ of See.. 2 . S D
8 West (Give smallest legal subdivision) (No. N. or S.)
R.9 Wast.. oo .M., e Di L damoOle
0 (eNﬁ.tE. or Wy W. M., in the county of 1 # E 9 'miles (5 milés built )
5. The ... Pipe line & Flume = tobe# 1 6 miles (4 " bujlt)
(Maln ditch, canal or pipe linei .................................
in length, terminating in the SW e of See... ®0. ... , Tp..1 South
Wost (Smallest legal subdivision) (No. N. or S.)
RlOes .......... , W. M., the proposed location being shown throughout on the accompanying map.

(No. E. or W.)

6. The name of the ditch, canal or other WOTKS TS oo
Tillamook City Water Supply

DIVERSION WORKS—

7. (a) Height of dam o feet, length on top ......... 5% . " feet, length at bottom
........................... feet; material to be used and character of construction ... ... .....ooooeeeeeeeeaeeeeeeees
(Loose rock, concrete,

Concrete

i
masonry, rock and brush, timber crib,‘*' etc., wasteway over or around dam)

* A different form of application is provided where storage works are contemplated. These forms can be secured without charge,
together with instructions, by addressing the State Engineer, Salem, Oregon.



16673(a )

CANAL SYSTEM—
8. (a) Give dimensions at each point of canal where materially changed in size, stating miles
from headgate. At headgate: Width on top (at water line) ............ooooooeeeeeieeeene. feet; width on bottom
e feet; depth of water ......... ... feet; grade ... feet fall per one
(b) At . ... miles from headgaie. Width on top (at 1fater line) ool
feet; width on botiom

................................ feet; depth of water

grade ... oo, feet fall per one thousand feet.

FILL IN THE FOLLOWING INFORMATION WHERE THE WATER IS USED FOR:

} IRRIGATION—
| 9. The land to be irrigated has a total area of

smallest legal subdivision, as follows:

S e e M e e ee G NMeME e e emeeeseEeseecemcsomrasesc—eccserectommsreeseencom-maso--resreerescsvevemhseymasnane

(If more space required, attach separate sheet)

PoWER, MINING, MANUFACTURING, OR TRANSPORTATION PURPOSES—
10. (a) Total amount of power to be developed ................o..ooooooooeceeeer. theoretical horsepower.

(b) Total fall to be utilized feet.

(Legal subdivision)

TP ‘ B W, M.

2
(No. N. or 8.) (No. E. or W.)

(e) Is water to be returned to any stream? ... oo,
(Yes or No)

) I f so, name stream and locate point of return

(No. N. or 8.) (No. E. or W.)
(9) The use to which power is to be applied is




et TN IEGCN

6673(v)
MUNICIPAL SUPPLY—
11. To supply the city of o Mllamook, Ore.
. ' 5000
2 T 111&mook ............................... County, having a present population of ..., )
: (Name of) .
5 and an estimated population of ... 8000 in19.99 .

(Answer questions 12, 13, 14 and 15 in all cases)

12. Estimated cost of proposed works, §.......59.000.00

13. Construction work will begin on or before

14. Construction work will be completed on or before

15. The water will be completely applied to the proposed use on or before ...
Duplicate maps of the proposed ditch or other works, prepared in accordance with the rules of

the State Water Board, accompany this application.
TILLAMOOK CITY, OREGON.

(CORPORATE SEAL )  weemeememseessmssiis bbb e

Signed in the presence of us as witnesses:

(1) A. A. Hall, Tillamock, Ore.
T Y Namey T T T A Qdress of Witness)

(2) o E. D. Hoag e SRS
(Name) (Address of Witness)

REMUITES S e e

STATE OF OREGON,
ss.
County of Marion,

This is to certify that I have examined the foregoing application, together with the accompanying

maps and data, and return the same for correction or completion, as follows:

In order to retain its priority, this application must be returned to the State Engineer, with

corrections, on or before

WITNESS my hand this ' day of

State Engineer,



ﬁmmmmmmmquaj/C_,ng/

6673(c )

1 Application No............! 9.4..1.5
Permit No 6673

PERMIT

TO APPROPRIATE THE PUBLIC
WATERS OF THE STATE
OF OREGON

District NOe....ooooooooaaee.

This instrument was first received
in the office of the State Engineer at

Approved:

Februsry 28, 1925
Recorded in Book No........ 23 . of
Permits, on Page ....6.6.7.3

RHEA LUPER

STATE OF OREGON,
ss.
County of Marion,

This is to certify that I have examined the foregoing application and do hereby grant the same,
subject to the following limitations and conditions: If for irrigation, this appropriation shall be limited
to one-eightieth of ome cubic fool per second, or its equivalent, for each acre irrigated, and shall be subject
to such reasonable rotation system as may be ordered by the proper state officer.

The right herein granted is limited to the appropriation of water from Fawcett

BC ot /O 00

use and not to exceed ...................... BQeQ . cubic feet per second, or its equivalent in case of
rotation. The priority date of this Permit @8 «.........oooooveeeeeen. March: 13, 1924
Actual construction work shall begin on or before ... February 28, 1930 and shall

&

¥
—p

¥

thereafter be prosecuted with reasonable diligence and be completed on or before ...

Yotodnd 0 0 4 I0ME L5 ogy Extended to Oct, 1, 1959 February 28, 1930.
-------- -/"'-----";"ﬁ"';';";j--t-"'";"-'--“--"'-'"'“'----"""""""'-“'“"""" Extended to OC[Dbel‘ 1, 1688 ‘
' sqdad tn At 1, 100D
Ex¥endag to Oct. 1 &tgg%
. Complete applibdtidn of the water to the proposed use shall be made on or before
Extendad to 0et, 1,19 o+

&

""""""" Brtomies
WITNESS i) hand this ... 2008 day of February, 1925

State Engineer.

Permits for power development are subject to the limitation of franchise as provided in Section 5728, Oregon Laws, and the pay-
ment of annual fees as provided in Section 5803, Oregon Laws.

This form approved by the State Water Board, March 11, 1909,






Oregon Water Resources Department

Water Rights Division
Water Rights Application
Number 9415

Final Order
Extension of Time for Permit Number 6673

Appeal Rights

This is a final order in other than contested case. Pursuant to
ORS 536.075 and OAR 137-004-080 and OAR 680-01-005, you may
either petition the Director for reconsideration of this order or
petition for judicial review of this order. As provided in ORS
536.075, this order is subject to judicial review under ORS
183.484. Any petition for judicial review of the order must be
filed within the 60 day time period specified by ORS 183.484(2).

Application History

On NOVEMBER 3, 1998, TILLAMOOK CITY submitted an application to
the Department for an extension of time for permit number 6673,
The Department issued Permit number 6673 on FEBRUARY 28, 1925.
The permit called for completion of construction of the watexr
development project by FEBRUARY 28, 1930 and complete application
of water to the full beneficial use by FEBRUARY 28, 1931. In
accordance with OAR 690-320-0010(8), on NOVEMBER 2, 1999, the
Department issued a Proposed Final Order proposing to extend the
time to complete development of the water development project to
October 1, 2020, and/or the time to fully apply water to
beneficial use to October 1, 2020. The protest period closed
DECEMBER 17, 1999. No protest was filed.

The applicant has demonstrated good cause for the permit
extension pursuant to ORS 537.230, 537.248, 537.630 and
539.010(5) (as appropriate).

The Proposed Final Order imposed the following conditions for the
Extension Request:

1-The permittee shall install, maintain, and operate fish
goreening to prevent fish from entering the proposed
diversion. The permittee shall also install a fishway at
the obstruction that will provide adequate upstream and
downstream passage for fish. The permittee may submit
evidence that the Oregon Department of Fish and Wildlife
{(ODFW) has determined screens and/ﬁ£7§iahways are not

necessary. \ P-‘“
1

pRIOTN
4
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2-The permittee must submit a written progress report to the
Department by Qctober 1, of the years 2003, 2008, 2013, and
2018. The report must be received by the Department not
sooner than 20 days prior teo the due date. The permittee's
report must describe in detail the work done each year since
the last extension was granted or the last progress report
submitted. The report shall include:a) The amount of
construction completed;
b) The amount of beneficial use of water being made,
including the total volume of water used, water used
relative to the specific authorizations (types of use,
acres irrigated, etc.) contained in the permit, and the
percent of the total allowable water use that this
represents;
c) A review of the permittee's compliance with terms
and conditions of the permit and/or previous extension;
and '
a) Financial investments made toward developing the
beneficial water use.

The Department will review the progress report to determine
whether the permittee is exercising diligence towards
completion of the project and complying with the terms and
conditione of the permit and extension.

Failure to submit a progress report by the due date above
will result in cancellation of the undeveloped portion of
the permit by the Department pursuant to ORS 537.260 or
537.410 to 537.450. Within one year after cancellation, the
permittee wmust submit a final proof survey pursuant to ORS
537.230 and 537.250.

If the Department finds that diligence is questionable, the
Department may:
a) request the permittee to gubmit additional
information with which to evaluate diligence;
b) apply additional conditions and performance
criteria for perfection of the right; or
c) cancel the undeveloped portion of the permit
pursuant to ORS 537,260 or 537.410 to 537.450. The
Department will grant the permittee a hearing on the
cancellation, if one is requested.

In determining whether the permittee has been diligent, the
Department will consider information submitted to the
Department by the permittee and any information submitted
during the 30-day public comment period following public



notice of submittal of the progress report.

If information is received through the public notice process
indicating that the applicant has not been diligent toward
completing the project, and if the director determines there
are significant disputes related to the use of water, the
Department will conduct a hearing.

Order

The extension of time for Application 9415, Permit Number 6673,
therefore, is approved with the conditions set forth in the
Proposed Final Order. The deadline for completing construction is
extended to October 1, 2020. The deadline for applying water to
full beneficial use is extended to October 1, 2020,

DATED April , 2000

c/j dtq/f '{VY/(Q

Mart o+—Pegel, Dlrector

This document was prepared by Anita Huffinan. If you have any questions about any of the
statements contained in this document I am the most likely the best person to answer your
questions. You can reach me toll free within Oregon at 1-800-624-3199 extension 229. Qutside
of Oregon you can dial 1-503-378-84535.

If you have questions about how to file a protest or if you have previously filed a protest and
want to know the status, please contact Adam Sussman. His extension number is 262.

If you have other questions about the Department or any of its programs please contact our
Water Rights Information Group at extension 201. Address all other correspondence to; Water
Rights Section, Oregon Water Resources Department, 158 12th ST. NE Salem, OR 97301-4172,
Fax: (503)378-2496



BEFORE THE WATER RESOURCES DEPARTMENT

OF THE
STATE OF OREGON
In the Matter of Permit Amendment ) FINAL ORDER
T-11197, Tillamook County ) APPROVING A CHANGE IN POINT OF

) DIVERSION

Authority

ORS 537.211 establishes the process in which a water right permit holder may submit a request
to change the point of diversion and/or place of use authorized under an existing water right
permit.

Applicant

CITY OF TILLAMOOK
210 LAUREL AVENUE
TILLAMOOK, OR 97141

Findings of Fact

Background

1. On February 10,2011, CITY OF TILLAMOOK filed an application to change the point of
diversion under Permit S-6673. The Department assigned the application number T-11197.

2. The permit to be amended is as follows:

Permit: S-6673 in the name of CITY OF TILLAMOOK
Use: MUNICIPAL PURPOSES

Priority Date: MARCH 13, 1924

Quantity: 20.0 CUBIC FEET PER SECOND

Source: FAWCETT CREEK, a tributary to the TILLAMOOK RIVER
Authorized Points of Appropriation:
Twp Rng Mer | Sec Q-Q GLot M‘easured Distances
28 9w WM | 23 | NWNW 1 NONE GIVEN
28 8w WM | 19 SE SE NONE GIVEN

Authorized Place of Use:
Within the City of Tillamook

This is a final order in other than contested case. This order is subject to judicial review under ORS 183.484. Any
petition for judicial review must be filed within the 60 day time period specified by ORS 183.484(2). Pursuant to ORS
536.075 and OAR 137-004-080 and OAR 690-01-005 you may either petition for judicial review or petition the Director
for reconsideration of this order. A petition for reconsideration may be granted or denied by the Director, and if no
action is taken within 60 days following the date the petition was filed, the petition shall be deemed denied.

T-11197.pks Page 1 of 3 Special Order Volume 83, Page 205




3. The applicant supplied information that better describes the authorized point of diversion as
follows:
Twp | Rng | Mer | Sec Q-Q GLot Measured Distances

1760 FEET SOUTH AND 20 FEET WEST FROM
THE NE CORNER OF SECTION 22

28 SW | WM | 22 NE NE 1

4. Permit Amendment Application T-11197 proposes to move the authorized point of diversion
approximately 25 feet from the existing point of diversion to:
Twp | Rng | Mer [ Sec Q-Q GLot Measured Distances

600 FEET SOUTH AND 5 FEET EAST FROM
THE NW CORNER OF SECTION 23

28 SW | WM | 23 | NWNW 1

5. Notice of the application for the permit amendment was published in the Department’s
weekly notice on February 22, 2011 pursuant to ORS 540.520(5). No comments were filed
in response to the notice.

6. The Oregon Department of Fish and Wildlife (ODFW) has determined that a fish screening
and/or by-pass device is necessary at the new point of diversion to prevent fish from entering
the diversion and/or safely transport fish back to the body of water from which the fish were
diverted and that the diversion is not currently equipped with an appropriate fish screening
and/or by-pass device. This diversion may be eligible for screening cost share funds.

7. ORS 537.211(4)(e) states that a permit holder may change the point of appropriation if: “The
holder of the permit provides written notice to the department at least 60 days before making
any changes to the lands, point of diversion or point of appropriation described in the
permit.” The applicant provided the required notice to the department on February 10, 2011.

Permit Amendment Review Criteria

8. The change would not result in injury to other water rights.
9. The change does not enlarge the permit.

10. The change does not alter any other terms of the permit.

Conclusions of Law

The change in point of diversion proposed by Permit Amendment Application T-11197 is
consistent with the requirements of ORS 537.211.

Now, therefore, it is ORDERED:
The change and subsequent use of water shall be subject to the following conditions:

1. Pursuant to ORS 537.211(4)(e), the use of water under the permit from the proposed point of
diversion shall not occur until after April 11, 2011.

T-11197.pks Page 2 of 3 Special Order Volume 83, Page 20 o.



2. The quantity of water diverted at the new point of diversion shall not exceed the quantity of
water lawfully available at the original point of diversion.

3.  Water shall be acquired from the same surface water source as the original point of
diversion.

4. Prior to diverting water, the water user shall install a fish screening and/or by-pass device, as
appropriate, at the new point of diversion consistent with the Oregon Department of Fish and
Wildlife’s (ODFW) design and construction standards. Prior to installation, the water user
shall obtain written approval from ODFW that the required screen and/or by-pass device
meets ODFW’s criteria. Prior to submitting a Claim of Beneficial Use, the water user must
obtain written approval from ODFW that the required screening and/or by-pass device was
installed to the state’s criteria. The water user shall maintain and operate the fish screen
and/or by-pass device, as appropriate, at the point of diversion consistent with ODFW’s
operational and maintenance standards.

5. The water user shall maintain and operate the existing measurement device and shall make
such improvements as may be required by the Department.

6. All other terms and conditions of Permit S-6673 remain the same.
7. Permit S-6673, in the name of CITY OF TILLAMOOK, is amended as described herein.

Dated at Salem, Oregon this Z day of March, 2011.

ARD, DIRECTOR

Mailing Date: . APR 0 1 2011

T-11197.pks Page 3 of 3 Special Order Volume 83, Page 9( ) Z .
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_ Fish Division

Theodore R. Kulongoski, Governor o 3406 Cherry Avenue NE
: : o Salem, OR 97303

503-947-6228

Fax: 503-947-6202
TTY: 503-947-6339

OREGON

O e gon Department of Fish and Wildlife

—December 10, 2010 ' . k

Mr. Mark Wharry, P.E. |
Winzler and Kelly Associates, Inc. r
15575 SW Sequoia Parkway, Suite 140 T ﬁ
Portland, Oregon 97224 '!"’ LiF J‘J f”? ’] r}, 7 el {Fish & Wihdite
Arley Sullivan

< !:I !
.”! AN 07 201 “]
City of Tillamook o L

Public Works Director By
116 Birch Ave e
Tillamook, Oregon 97141 '

iaaaia

Re: Fish Passage Approval at the Fawcett Creek Fish Passage and Screenin

Improvement Project (PA-01-0024)
e e e NI Bl ivaﬂ’_;;-;s.si.gﬁ.;; .

The Oregon Department of Fish and Wiidiife (ODFW) approves (PA-01-0024) the
fish passage design for the Fawcett Creek Fish Passage and Screening
Improvement Project, where you plan to install a new fishway, fish screen and
water diversion structure at the City of Tillamook’s (City) municipal water supply
facility. This facility is located on Fawcett Creek, a tributary of the Tillamook
River, a tributary of the Tillamook Bay in Tillamook County, Oregon. The new
f;shway, owned and managed by the City, is comprised of a pool and weir
configuration with a maximum change in water surface elevation of six-inches
into, through and exiting the engineered fish passage facility. ODFW Fish
'Passage program staff have reviewed the fishway design and we have
determined the design meets Oregon Fish Passage design criteria (OAR 635-
412-0035 (1, 2 and 10)). Please pass this information contained within this fish
passage permit to the appropriate City staff and others as appropriate and
necessary.

This fish passage approval at this location is contingent on specific operational -
iterns which include: |

1. Demolition of the existing structures and instailation of the new fishway,
fish screen and water diversion structures shall occur during the
appropriate ODFW recommended in-water work window, or as negotiated
with ODFW.



10.

1.

The City shall contact and coordinate with ODFW at least two-weeks prior
to any in-water work activities.

Fish salvage and rescue shall be performed prior to commencement of
any in-water work, including work area isolation and temporary water
management. -
Temporary water management and work area isolation measures shall
provide downstream fish passage during construction.

The outfall of the temporary water management diversion pipe shall outfall
and or be situated such that any fish migrating downstream will outfali into
water with adequate depth and pool volume to promote safe re-entry of
fish back into Fawcett Creek (as defined in OAR 635-412-0035 (10).

It is the City’s responsibility to maintain fish passage at this location as
approved. The City shall be responsible for all maintenance required such
that the fish ladder provides adequate passage for native migratory fish. If
monitoring by the City or Department indicates that fish passage is not
being provided, the City in consultation with the Department shaill
determine the cause and, during a work period approved by the
Department, shall modify the fish ladder to rectify problems as necessary.
Failure to maintain fish passage for the duration of this approval shall
constitute a violation of this approval and applicable fish passage laws
(ORS 509.610). )

The Department shali be allowed to inspect the fish ladder at reasonable
times for the duration of this approval. Unless prompted by emergency or
other exigent circumstances, inspection shall be limited to regular and
usual business hours, including weekends.

At any point along, into or through the fishway structure and fish screen,
where fish may be exposed to materials necessary to construct the
fishway (steel, cable, wood, etc.), all potential sharp or abrasive edges
and surfaces shall be made smooth as to preciude harm or physical injury
to fish. '

All weir structures within the fishway shall consist of fabricated bulkheads
with rounded edges with smooth transitions to promote adult lamprey
migration. . '

The applicant shall monitor and report the effectiveness of fish passage
during, throughout and after completion of this project. This shall entail
monitoring of the new fishway after construction and project completion.
Monitoring will be performed by a qualified fisheries biologist to determine
whether or not the project is functioning as it was designed to function for
fish passage. -
Fish passage monitoring reports shall report on the effectiveness of fish
passage of native migratory fish at a variety of passage flows when fish
are migrating through the project area. Monitoring and reporting shall
coincide with the time of the year when native migratory fish species are
migrating in Fawcett Creek and through the project area. Monitoring and
reporting shall consist of a summary of the fish passage conditions and
fish passage performance with particular emphasis on flow velocities,



water depths and the volitional unimpeded passage of native migratory
fish during the appropriate fish passage design flows. Monitoring and
reporting shall be based on visual observations, established photo points,
flow velocity characteristics of the fishway, or other means; particularly
with regards to fish passage conditions and fish passage performance
through the project area during and after the completion of the project.

12.Monitoring reports shali be compisted and submitted to the ODFW Fish
Passage Program Coordinator and the District Fish Biologist annually for a
period of 3-years after the completion of the project. Monitoring reports
shall be submitted by March 31 of each year for the previous years
reporting periced.

13. If flood water overtops the distilling basin all practical efforts shall be made
to salvage and rescue entrained fish as soon as practical after the fiooding
event(s). Fish salvage and rescue shall be coordinated with ODFW
District staff. Salvaged fish shall be released back into Fawcett Creek.

14. This approval, as required by ORS 509.585, only provides approval
authority administered by ODFW. It is the responsibility of the City to
comply with all necessary and required local, county, state, and federal
approvals and permits.

Piease retain this email correspondence for your records, as this documents
ODFW's approval of fish passage at this site. Again, please note that it is your
responsibility to maintain the fishway as approved (ORS 509.610).

Thank you for cooperation as we worked through the fish passage issues at this
site. If you have any questions, please contact me.

Sincerely,

Greg AZke
ODFW - Statewide Fish Passage Program Coordinator

c.c. Alan Ritchey, ODFW Passage & Screening Program Manager
Joel Watts, ODFW Fish Passage Engineer
Chris Knutsen, ODFW North Coast District Fish Biologist
Dave Stewart, ODFW North Coast Assistant District Fish Biologist
Denise Loffman, Tillamook Bay Watershed Council
Amy Horstman, USFWS
Project File (PA-01-0024)
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Parmit No.
County Tillamook

SPECIAL USE PERMIT

STATE OF OREGON -BOARD OF FORESTRY

The State of Oregon, acting by and through the Board of Forestry on behalf of the Oregon Department of Forestry (the
“State”) hereby grants a special use permit (a “Pamit’) to the individual or group designated below (the “Permittae”) for the kcation
and purposes listed below and subject to the conditions hereinafter stated:

Permittee: City of Tlllamook
Water Department
210 Laure! Avenue
Tillamook, OR 97141

Location ("Permit Area”): Portion of NW,, NWY%, Section 22, T2S, ROW, W.M. as
shown on Exhibit “A”.

Purposes ("Permitted Uses”). To construct access road, diversion structure, fish screen and
' fish ladder along Fawcett Creek.

This Permit is subject 1 the conditions listed below and any vickation of such condifions will be arounds for revoking the
"Permit. Unless revoked, the Permit shall terminate on 1231712 or upon such date as the purposes or aciivities described above are
fulfited or completed, whichever occurs first. The exercise of any of the privileges granted in this Permit constitutes acceptance of all
conditions of the Permit. :

Sec. 1. Petmittee shall undertake no construction, reconstruction, atteration or Improvements within the Permit Area
(indivicualty an “improvement”) without first obtzining the written approvat of the State. All Improvemerits shall be undertaken only in
accordance with the specifications and standards approved by the Stale. All Improvements shal become the property of the State of
Oregon upon the tarmination of revocation of this Permit.

Sec, 2. Permittee may remove or desiroy forest products from the Permit Area only after receiving prior written
approval and designation by the State. Permittee shall pay $N/A for all merchantable timber sold under separate imber sale
contract No.NJA, and $NA for other forest values destr g

Sec. 3. Reference to Permitiee herein shall Include contractors, officers, employees and agents of Permittes, Parmitiee
acknowledges and agrees that the State may act by and through Its designated and authorized representatives, including employees
of the Department of Forestry and other agencies of the State. In exercising the privileges granted by this Permit, Penmittee shall
comply with all laws of the State of Oregon, including all lawful regulations issued thereunder.

Sec. 4. Permitiee shafl exercise diligence In protecting the Permit Area from damage and, promptly upon preseniment of
invoice from the State and shall reimburse the State for any damage to the Permit Area resulting from negligence or violation of any
condition of this permit by Permilttea. Parmittee shall repair alf damage caused by Penmittee’s use of roads under this Permit;
provided however, that when Permitiee and cther authorized paries jointly use such roads, thei each party shall be responsible for a
proportionate part of the entire malntenance, which proportion shall be determined in the sole discretion of the State.

Set. 5. Pemmities shall secure at Permittes'’s expense, and shall keep in effect during the term of this Permit, the following
insurance coverages, In a policy or policles lssued by an nsurance company or companies authorized 1o do business In the State of
Oregon. The issuing company or companies shall indicate on the insurance certificate(s) required by this section that the State will be
g‘rvg;s not less than 30 days notics of any cancellation, material change, or intent not to renew such policy. The coverage shall be as
follows:

Page 1: SPECIAL USE PERMIT



(a} Comrclal General Liability insurance covering personal injury and property damage In an amount not less than
$N/A combined single imit per occurrence, with a contractual liability to Include all contracts involving the work to be
performed under this permit.

{b} Automobile Liability insurance in an amount not less than $N/& combined single limit per occurrence. This coverage
czn be provided by combining the Automobile Liability protection with the Commercial General Liability policy.

() Loggers Broad Form coverage, In an amount not less than $N/A for costs of fire control, losses or damage from fire,
and other causes arising or resuling from activitles of Permities, employees, contractors and others working or acting for
Pennittea, ’

As evidence of the Insurance coverages requirad by this Permit, Permittee shall fumish to the State a cerlificate or certificates of
insurance verifying all of the foregoing coverages, and naming the State as an additional insured..

Sec. 5. Permittee shall provide a bond in the amount of $N/A issued by a company licensed to act as a surety in the State
of Oregon. The hond required by this section, if any, shall be in favor of the State of Oregon, and shali guarantee the full and faithful
performance of the terms and conditions of this permit by Permitlee.

Sec. 7. The required payment, bond and insuranice shall be submitted to the State within N/A days of the date of Issuance
of the Permit. Permittee shall not exercise any of the Permiited Uses unti] the bond and insurance have been accepted in writing by
the State.

. Sec. 8. This Permit Is nontransferable and nonexclusive; it Is subject 1o all valld daims. The State reserves the right to uge
the Permit Area or adjacent State lands for purposes not Inconsistent with the Permitted Uses and to authorize others to use the
Permit Area andfor adfacent State lands at any and all imes. Pemmittes’s use of the Permit Area shall not unreasonably Interfere with
the use of the Permit Area and adjacent State fand by other authorized users.

Sec. 9. The State makes no representation or warranty reganding the present or future condition of the Penmit Area or any
other State land. Permittee assumes all risks in conrieciion with use of the Permit.

Sec. 10. Pemittee shail not use, stors or bring onio the Permit Area any hazardous materials or substances, as defined
under federal or state law or regulation.

Sec. 11. Pemitiee shall immediately suspend all operations upon notice by State. This permit may ba terminated at the
discretion of the State at any time for public safety or other reasons or for failure of Permittee to comply with the terms and conditions
of the permit.

Sec. 12. Permittee shall defend and held harmiess the State of Oregon, the Oregon Board of Forestry, the State Forester,
the State Land Board, the Depariment of State Lands, their officers, agents, employees, and members, from all claims, suits, or
actions of any nature resulling from or arising cut of the activities of Permittee or its subcontractors, agents, or employees under this

permit.

Sec. 13. Failure of the Stata to enforce any provision of this Permit shall not constitute a waiver or relinguishment by the
Stats of the right to require Penmities's performance in the future, nor of the right to enforce any other provision of this Permit.

Sec. 14. In the event a law suit of any kind Is instituted on behalf of Siate to collect any payment due or to obtain .
pedformance of any kind under this permit, Pemmitiee shall pay such additional sums as the court may adjudge for reasonable
attorneys’ fees plus all costs and disbursements at irlal and on any appeal.

$ec. 15. This permit includes special conditions. The special condifions (i any) Incorporated in this Permit are attached
hereto as Exhibit “B”.

Issued this day of .

The STATE of OREGON, acting by and through the Board
of Forestry on behalf of the Oregon Depariment of Forestry

By:

As: , Oregon Dept of Forestry
Title

Attachments: Exhibit A (Map of Permit Area)
Exhibit B {Special Conditions)

Q9SUP.doc
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STATE OF OREGON

COUNTY OF TILLAMOOK

CERTIFICATE GF WATER RIGHT

This Is to Certify, Tha TILLAMOOK CITY WATER COMMISSION -
of Tillamook . State of Qregon 97141 , has made

proof to the satisfaction of the Water Resources Director, of a right to store the waters of
Fawcett Creek, tributary of Tillamook River, appropriated under Permit No. 10790

for the pﬁrposes of
municipal

under Reservoir Permit No. R-661 , and that said right to store said waters has becn
perfectad in accordance with the laws of Oregon; that the priority of the right hereby confirmed

dates from  August 20, 1926

that the amount of water entitled to be stored each year under such right, for the purposes afore-
said, shall not exceed 2/3 acre foot

The reservoir is located in

NWy: NWy
Section 22
T. 2 S., R. 9 W,y W M,

Fawcett Creek Diversion - SEj NEY%, Section 22, T. 2 S., R. 9 W., W. M.

Thié certificate is issued to supersede certificate of water right recorded at
page 10144, Volume 9, State Record of. Water Right Certificates, so as to
correctly describe the lacation of the reservoir.

The issuance of this superseding certificate does not confirm the status of
the water right in reference to ORS 540.610.

WITNESS the signature of the Water Resources Directer, affized

this date. September 4, 1980

A i

W W Resources Directer

Recorded in State Record of Water Right Certificates, Volume 43, page 49474









i i

S e e e e . SES12007-119

B =

it
i

STATE OF OREGON
COUNTY OF TILLAMOOK

R 4 CERTIFICATE OF WATER RIGHT

This T3 to Certifp, That  TILLAMOOK CITY WATER COMMISSION

of Tillamook étate of .Oregm. | has made proof

: to the satisfaction of the STATE ENGINEER of Oregon, of a right to the use of the waters of ‘,3
\ Faucett Creek water stored in reservsir constructed under Application No. T

11037, Permit No. R-661 !

{ a tnbu‘targiof Tillamook River " for the purpb;ge of

, munic . :
{ ' .

: under Permit No. 10790 of the State Engineer, and that said right to the use of said waters 1

i

has been perfected in accordance with the laws of Oregon; that the priority of the right hereby *li;
confirmed dates from November 23, 1932; ]
i

that the amount of water to which such right is entitled and hereby confirmed, for the purposes o
aforesaid, is limited to an amount actually beneficially used for said pu.'rposes and shall not exceed
6.0 cubic feet per second ‘ .-

v or its equwalent in case of 'rotatzo i“measu.'red at the point of diversion from the stream.
il The point of diversion is located in the N4 Nw%, Sectionm 22, T. 2 S., P. 9 W., W. M,

The cmount of water used for zrngatzon togethe'r with the amou.nt secured under any other
right existing for the same lands, shall be l'l.mtted 10 ~ = o - - -of one cubic foot per second ’
per acre, '

‘ and shall
; conform to such reasonable rotation system as may be ordered by the proper state officer. 3
: A description of the place of use- unde'r the right hereby confirmed, and to which such right is
. appurtenant, is as follows:

_‘0 ': wh A
5 Section 30 :
' To 1 5., R, 9 Wy Wo M.

E} |
. Section 25 ' [ 35

T. 1 S., R 10 Wey Wo Mo i

NOTE: Certificate of water right issued to Tillamook City Water Gommission and i
recorded at page 10198, Volume §, State Record of Water Right Certificates, L
confirms a right to the use of 11.8 cublic feet per second of water for municipal ‘)
use. Subsequently, the right to the use of 5.8 cubic feet per second of water i
: was canceled by order of the State Engineer entered March 29, 1966. This certifi- '
} cate is issued to confirm the remaining right to the use 2f water for municipal .
and supersedes the certificate heretsfore 1ssued to Tillamook City Water Commission. :

! The right to the use of the water for the purposes aforesazd is 'restncted to the lands or place of
; use herein described. . ‘ X

WITNESS the signature of the State Engineer, affixed
this date. July 19, 1966 3

i
State Engineer : it

Recorded in State Record of Water Right Certificates, Volume 25 | page 33251 i




|
i

WS
Ly
BRI
& wa:a
1 N & &Y
NN
pan7ﬁqp
N yz )
NESNR
NS w0
Y
S sR ¥
G SR ¥
DN
% ° R

~ N

8% _ N

o N

i

S DU | Qg
3
o | / \
...... AN T )\
—_— 3_-_I| Klé ! _ --/---|AM
T ne "oy
| i
= ”_.ﬂ/ N1
]
[ T

1

|

|
I

Bl | - 32
|
|

|

i -
TOOC O
HE L ,uﬁ_lb
I [

T/LLATTOOK CrTYy,

_'___?3'6‘_ -




TE ¥

Ry 25 s gz s ey . pEe Sy AR

BEFORE THE STATE LENGINSER OF ORYGON
County of Tillamcok
IH THE MATTER OF )

_ ANCELATION )
OF A VWATER RIGHT )

=9
1=
.

i

The Tillamook City Water Commission acted at a special meeting cn
May 2L, 1965, to authorize reduction of the water right for appropriation of
not to exceed 1ll.6 cubic feet per second of water from Fawcett Creek and
stored water from the reservoir constructed under Permit No. H-601,at a

point of diversion located within the MNw; NW; of Section 22, Township 2

South, Range 9 VWest, VWillamette Heridian, with the priority date of liovember 23,
1932, for municival use within the W} of Section 30, Township 1 Soutn, Range v
West, Willamette Meridian, and the iz of Section 25, Township 1 South, Renge
10 West, Willamette ifvridian, as evidenced by the certificate recorded at
Volume 9, page 10198, State Record of Water Right Certificates, from the
amount of water of 11.J cubic feet per second to the amount of water of 6.0
cubic feet per secoud.

ORS 5L0.621 provides: "wWhenever the owner of a perfected and
developed water right certifies under oath to the 3tate lngineer that the
water right has been abandoned by him and that he desires cancelation
thereof, the State ingineer shall enter an order canceling the water rigzht."

It is ORDERED that the rizht to appropriate 5.0 cubic feet per
second of water from Tawcett Creek and stored water from the reserveir
constructed under Permit FHo. R-661 to be diverted at a point located within
the ¥W; HWi of Section 22, Tormship 2 South, Range v YWest, Willamette

deridian, with the date of priority of Wovember 23, 1932, for municipal

e
13 <3
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use as evidenced by the certificate recorded at Volume 9, page 10198, State
Record of Water Right Certificates, in the name of Tillamook City Water
Commission be, and the same hereby is, canceled.

It is TURTHER ORDERED that the certificate recorded at Volume 9,
page 10198, be cancsled and that a new certificate be issued in the name of
Tillamook Water Commission in evidence of the remaining right for the
appropriation of not to exceed 6.0 cubic feet per second from Fawcett Creek
(a tributary of Tillamook River) and the stored water from the reservoir
constructed under Permit No. R-561, at a point of diversion located in the
IS NWE of Section 22, Townshinp 2 South, Range 9 West, Willamette Meridian,
with *he oriority date of November 23, 1932, for municipal use withia the
Wik of Section 30, Township 1 South, Renge 9 West, Willamette Heridian, and
the E%»of Section 25, Township 1 South, Range 10 ¥est, Willamette Meridian,
as established under Permit No. 107%0.

Dated at Salem, Oregon, this 29th day of March, 1966.

-

CHRIS L. WHEELER
State Ingineer -
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Permit A—AM-—5-64 5P*12007-119 N

STATE OF OREGON
COUNTY OF TILLAMOOK

CERTIFICATE OF WATER RIGHT

| Thig Is to Certify, That TILLAMOOK CITY WATER COMMISSION
{
|

of T111l=mook , State of ~ OT€EONL | has made proof A
to the satz*‘factzon of the STATE ENGINEER of Oregon, of a nght to the use of the waters of l
a well" i

el e
PR A

$§ a tributary of Trask River ‘ for the purpose of 0l
; munioipal b

under Permit No, G812 of the State Engineer, and that said right to the use of said waters
I has been perfected in accordance with the laws of Oregon; that the priority of the right hereby ¢
confirmed dates from June L, -

that the amount of water to which such right is entitled and hereby confirmed, for the purposes b
i aforesazd is limited to an amount actually beneficially used for said purposes, and shall not exceerl i
; ,5 cubdc foot per second - ‘ : .

or its equivalent in case of ‘rotauon measured at the point of diversion from the sitream. *
i The point of diversion is located in the SWi MY, Sectiom 5, T 2 S.py e 9 Wey We M, .
Well located 1410.5Lk feet S. and 53.62 feet E. from N4 corner of Section 5, i

The amount of water used for irrigation, together with the amount secured under any other
right existing for the same lands shall be limited t0 = = w = = = = 0f one cubic foot per second o
per acre, ] :

and shall ‘f
conform to such reasonable rotation system as may be ordered by the proper state officer. ‘
A description of the place of use under the right hereby confirmed, and to which such right is

appurtenant, is as fqllows:
P si- W s /|
E: SEZ :

i
Section 29 Section 6 5

0y

st Wi - SE} all
i S ' Section 26 Section 7
b Section 30 . 8% all

] 5% ~ Section 3l Section 8 L
i Section 31 all all i
i S i Section 35 Section 9 )
i S& SEX all N2 NI% o
Section 32 Secticn 36 Section 16

o T. 1 S., R. 9 W., b]. H. T. 1 So’ R. 10 W., W. Ho TI 2 So’ R- 9 I.I., wo M. .

IR AT, P T, 1,

]

x si sk 5

g st wid Section L !
) 4 s% 3
i Section 25 Section 5 i

]

The right to the use of the water for the purposes aforesaid is restricted to the lands or place of
use herein described.

i
E WITNESS the signature of the State Engineer, affixed o
|
I

f ' ' this date. ‘
B BOHE May 2l, 1965

| cuinls L. WHERELER
: State Engineer

Recorded in State Record of Water Right Certificates, Volume 2l »Page  3993),
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SURVEY MAP
TILLAMOOK CITY WATER COMMISSION
PROPOSED WELL

IN

SW'NW*' SEC. 5 T2S,RIW, WM.
MAY 1958

SCALE 1= 200 FT,

296+43
QSH.
SURVEYORS AFFIDAVIT
- — 1, JONN L. CARLICH, HEREBY CERTIFY
4 THAT THIS MAP wWAS MADE FROM NOTES
SWHYNW OF AN ACTUAL SURVEY MADE BY ME IN
. MAY. [958 THAT THE MONWMENT SHOWN,
| 11 Pipx Mon. ON THIS MAP CONSISTING OF A 1"1ROM PIPE
291466 | I S S.1410.54 FEET AND E.53.62 FRET
og_sn_' Y + S.1410.54 FROM M. CORNER OF SEC § T.25.RIW.
SH. l
1
/\ |
- |

EXISTENT
CITY MAIN

application No, @-99¢
Permit No 6-84<

[ERV RS







Permit A-3w1M—8-53

CERTIFICATE OF WATER RIGHT
Thig I3 TWo Certifp, tha

of

T131amoo!

“{el. No. 2
a tributary of

ungéf %g%}zi? g.

Trask

confirmed dates from

»
that the amount of water to whiclh such right is entitled and hereby confirmed, for the purposes
aforesaid, is limited to an amount actually beneficially used for said purposes, and shall not exceed

STATE OF OREGON

COUNTY OF TTLLAMOOK

, State of

X 0
to the satisfaction of the STATE ENGINEER of Oregon, o & right to the use

River

of the State Engineer, and that said right to the use of said waters
has been perfected in actordance with the laws of Oregon; that the priority of the right hereby

July 25, 1960

1.03 cubic foot per second

or its equivalent in case of rotation, measured at the point of diversion from the stream.

The point of diversion is located in the SE% SW{-, Section 31, T. 1 S., R. 9 W., W, M.
392,40 feet North and 189.77 feet West from the St Corner;

Well located:
Section 31,

The amount of water used for irrigation, together with the amount secured under any other

right existing for the same
peracre,

A description of the place of use under the right hereby confirmed, and to which such right is

appurtenant, is as follows:

|
|

e |

conform to such reasonable rotation system as may be ordered by the proper state officer. j
+

il

t

lands, shall be limited to_

s% Nwi
S
Section 29

s nwk
st
Section 30

@

2
Section 31

5

Section 32
T. 1 Sey Re 9 W,y Wo M,

TILLAMOOK WATER COMMISSION

, has made proof
of the waters of

for the purpose of

_ of one cubic foot per second

and shall

e e




N} SEL
Section 26

53
Section 34

All
Section 35

A1l
Section 36
T, 1 Sy R. 10 Wa, W M.

st
Section 4

82
Section 5

EL sed
Section 6

All
Section 7

All
Section 8

A1l
Section 9

MY NWE;
Section 16
Te 2 Sey Re 9 W,y Wo M,

The right to the use of the water for the purposes aforesaid is restricted to the lands or place of
use herein described.

' WiTNESS the‘ signai“u.re of the State Engineer, affired

this 28thdey of  February » 19 69-

CHRIS L. wHEEL:E
State Engineer

Recorded in State Record of Water Right Certificates, Volume 27 ,page 35782




A rieation Na. 6/@7
i‘vriiit No, ©-/65=

TILLAMOOK CITY WATER COMMISSION

PROPOSED WELL SITE

Scale 1" = 60 Ft. March, 1960

% corfSect 3, T/ S, RIOW, Wl
Sect 6, T',?S .
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e R E c E l v E D _ - Permit No. ..... 4143%
AUG2 21975 |

WATER RESOURCES DEPT*APPLICATION FOR PERMIT
SALEM, OREGON ’

. To Appropriate the Public Waters of the State of Oregpn

Tillamook Water Commission

O SO R ot o e

City Hall Tillamook
o) S e 3 ereemeeneereereoremeeneeneeaeanen gy s
State of ............ Oregon . - L34 » do hereby make application for a permit to appropriate the

(Zip Code)

following described public waters of the State of Oregon, SUBJECT TO EXISTING RIGHTS:

If the applicant is a corporation, give date and place of incorporation

2. The amount of water which the applicant intends to apply to beneficial use is 2.0

cubic feet per second

...................................................................................................................................................................

4. The point of diversion is locatedv 2288 ft. .....: S... and 3344 ft. B from the NW

""""""""" (N.or 5 S E o W

""""""""""""""""""""""""""""""" (If preferable, give distance and bearing to section sommer) 7T e
(If there is more than one point of diversion. each must 'be described. Use separate sheat if necessary) T
being within the ...... SW.1/4 of NE V/4 of Sec. ....... 27, , Tp. . 2S o s
(Give smallest legal subdivision) (N. or S))
R. ... ( ngw) ..... » W. M., in the county of ....... T 1”am°°k ...................................
5 The ... Pipe Line o tobe..2.0miles ..
(Main ditch, canal or pipe line) (Miles or feet)
in length, terminating in the .NW_1/4 of NW 1/4 -of Sec. .......! 22. s Tp. ... 2 S ........... N >
(Smallest legal subdivision) . (N. or 8.)
R. .. 9.”.".& ...... e — » W. M., the proposed location being shown throughout on the accompanying map.
. OF .
DESCRIPTION OF WORKS
Diversion Works— ;
6. (a) Height of dam .......... 3 feet, length on top ............ 20 .............. feet, length at bottom
S - T feet; material to be used and character of construction ...... timber crib w/concrete

..Sidewall. and. foundation_ ..

rock and brush, timber crib, etc., wasteway over or around dam)

(b) Description of headgate ... 1imber crib w/concrete foundation and sidewalls

..........................................................................................................................................................................................................

............................................................................................................................................................................

* A different form of application is provided where storage works are contemplated. Such forms can be secured without charge, together with
instructions, by addressing the State Engineer, Salem, Oregon 97310. . '

o 8444



Canal System or Pipe Line— . 41433

7. (a) Give dimensions at each point of canal where materially changed in size, stating miles from

headgate. At headgate: width on top (at water TS S feet; width on bottom
................................ feet; depth of water ... @@L gTadR feet fall per one
thousand feet,

(b) At oo miles from headgate: width on top (at water line) ...
e feet; width on bottom ... feet; depth of wate;- ............ feet;
grade ... feet fall per one thousand feet.

(c) Length of pipe, .. 10,560 . - ft.; size at intake, ........... 10 ngsizeat ... ft
from intake ... DUV in size at place of use ... 10, . .. in.; difference in elevation between
intake and place of use, ............ 60 ... .. ft. Is grade uniform? ... No. .. Estimated cqpacity,
............ 2 _2.3 sec. ft.

8. Location of area to be zrngated or place of use ....ALSQ_SEE. ATTACHED SHEETS . .
iy LA R et ST | USER e
T.15. R.10W] 13 | s | Wilson River W. D.
T.15S R. 10 W, 14 S1/2- “Wilson River W. D,
T.15S R. 10 W. 22 NE 1/4* | ' “Wilson River W.D.
T.15 R 10W.| 23 | Al except SW 1/4” | -Wilson River W.D.
T. 1S R. 10 W] 24 N Wilson River W.D.
T.15S R.10W.| 25 A1 ity of Tillamook
T. 158, R. 10 W. 26 A1l except NH 1/4” | “Hest Hills W.D.

T. 15§ R. 10 W.| 34 s1/2- “West Hills W. D.
T. 1S R. 10 W, 35 ATl | West Hills W. D.
T.15 R.IOW| 36 AT _“Rodgers Water Assoc.
.15 R.IW.| 16 SW 1/4~ Wilson River W. 0,
T. 15 R. 9 W, 17 SE 1/84~ ‘Wilson River W. D.

(1f more space required, atiach separate sheetl PLEASE SEE ATTACHED SHEETS

(a) Character of SOl o] N/A .............

(b) Kind of crops raised ... N e
Power or Mining Purposes—

9. (a) Total amount of power to be develo_ped N/A ......................... theoreti?ql horsepower.

(b) Quantity of water to be used for power ... | N sec. ft. |
(c) Total fall to be utilized ..... (HN::)A .................. feet.

..................................

..................................................

(e) Such works to be located in ........ . NA .~~~ of Sec. ... ,
(Legal subdivision)
7 & SO I | J T , W, M.
(No. N. or 8.) (No. E. or W.) :
(f) Is water to be returned to any stream’ ..... S N/AN .......
{Yes or No)
(9) If so, name stream and locate pomt of return ... N/A ...............................................................
............. B S R - 1 crenereresesscseeieseserennaeny W M
) (No. N. or 8.) (No. E. or W)
(h) The use to which power is to pe applied is .........._..] N/A ...............................................................
(1) The nature of the mines to be served ... N/A



R . S .- T

TOWNSHIP RANGE _ SECTION _ PART OF SECTION USER

T. 15. R.OW. 18 SW1/8~ Wilson River W. D.

T.1s. R.OW. 19 AN fi1son River W. D.
TS R. 9 W. 20 A “Fairview W. D.

T. 18S. R. 9 W. - 21 ANlv Fairview W. D.

T.15s. R.OW. 22 s 12” ~ “Fairview W. D.
T.1s. R. 9 W. 23 sl © “Fairview W. D.

T.18S. R. 9 W. 26 All” . Fairview W. D.

T. 1. R. 9 W. 27 AT Fairview W. D.
CTos. R. 9 W. 28 AT ' Fairview W. D.

T. 15. R. 9 W. 29 A7 . fairview W. D.

T. 15, °.9W. 30 e ~City of Tillamook

T. 158. R. 9 W. 31 A1l ”fity of Tillamook

T. 18, R. 9 W. 32 AV | /tity of Tillamook

T.15. R. 9 W. 33 AT €1ty of Tillamook

T. 15. R. 9 W. 8 Wi~ © Fairview W. D.

T. 25 R. 9 W. 2 W47 “Long Prairie W. D.

T. 2S. “R. 9 W, 3 ANl “Long Prairie W. D.
T.2s. R.OW. 4 I IEO “Long Prairie W. D.

T. 25, R. 9 W. 5 A~ ~ “Long Prairie W. D,

T. 2S. R. 9 W. 6 A1~ “City of Tillamook

T. 2 S. R 9 W. 7 All except SW 1/4- “South Prairie W. D.

T. 2. R. 9 W. 8 am- “Port of Tillamook Bay




Appliication # 53575 . e

Permit #—4:45438—. i
TOWNSHIP RANGE SECTION _ PART OF SECTION __USER
T.2s. R. 9 W. 9 AN “Port of Tillamook Bay
S T.25s. R. 9 W. 10 W 1/2fNE 1/4 Aong Prairie W. D.
T.2s R.OW. 15 Ne1/4 “Long Prairie W. D.
. T. 2 8. R. 9 W. 16 Al1~ “Pleasant Valley W. D.
T..25. R.OW, 17 N 127 “South Prairie W. D.
~T.28. R. 9 W. 18 A11 except NW 1/4~ '{Sou‘th Pra\im‘e W. D.
T2 R. 9 W. 19 Part of NW 1/4~ “4outh Prairie W. D.
.T. 2.8, R. 9 W. 20 E1/2 - “Pleasant Valley W. D.
T.2s. R. 9 W. 21 Al except SE 1/4 leasant Valley W. D.
T. 2S. R. 9 W. 22 W1/2° “Pleasant Valley W. D.
- T.2S. R. 9 W. 28 W1/2r “Pleasant Valley W. D.
T. 2°S. R. 9 W. 29 E/27 $leasant Valley W. D.
T.25. R. 9 W. 32 NE 1/4+ ‘Pleasant Valley W. D.
CT. 2, R. 9 W. 33 NW 174~ ~ Pleasant Valley W. D.
“T. 28, R. 10 W. 1 A1l except SW 1/4  ~
"T. 2.8, R. 10 W. 12 Part of NE 1/4
T 2 S. R. 10 W. 13 Part of SE 1/4 “South Prairie W. D.
CT. 28, R.10 W. 24 Part of NE 1/4 Aouth Prairie W. D.
T2S. R

. 10 W. 2 -Part of NE 1/4 -

PR



Municipal or Domestic Supply— ’ ‘ v 4143%

10. (a) To supply the city of ... 1111amook and §urrounding are

et LLIGMOOK QNG SUYTOUNDING AY€R, e
Ti ](lamof’k .......... County, having a present population of .......... 5,269..(area-wide) ...
ame of) .
and an estimated population of ......... 7,450 ... in 19.75..

(b) If for domestic use state number of families to be supplied

' (Answer questions 11, 12, 13, and 14 in all cases)
‘ 11. Estimated cost of proposed works, $.339.000 . .
U2 -

Construction work will begin on or before ............ccooocoe..c... 1980 e

13. Construction work will be completed on or before

- Remarks: ..

.............................................................................

b oeceenenenes
Lid

Q
- . §STATE OF OREGON,
T O ss.
2 QOunty of Marion,
=

i
G

I3

RIS

: This is to certify that I have examined the foregoing application, together with the accompanying

—
—

!

[ ]

maps an
LT] )

£k

P .:3’. .......................................................................

d data, and return the same for ... G.Q..I.‘.l.:.e..c..t.io.n...and...compi.e.t.i.on

P

In order to retain its priority, this application must be returned to the State Engineer, with
2 L :

corrections on or before ... April 11 ,19..117
' : May 10 77

June 6, 1977

10th March 77
6th day of April 1977 ﬂ

 WITNESS my hand this .....16th _ day of

...... Februaxy. .., 19..27.




PERMIT
'STATE OF OREGON, 41429

ss.
County of Marion,

. ‘ ;
This is to certify that I hque examined the foregoing application and do hereby grant the same,
SUBJECT TO EXISTING RIGHTS and the following limitations and conditions:

The right herein granted is limited to the amount of water which can be applied to beneficial use
and shall not exceed ...2:0. . . cubic feet per second measured at the point of diversion from the

stream, or its equivalent in case of rotation with other water users, from

.......................................................

...........................................

If for irﬁgation, this appropriation shall be limited to .. RS .. of one cubic foot per

-second or its equivalent for each acre irrigated

...................................................

....................................................

................................................

and shall be subject to such reasonable rotation system as may be ordered by the proper state officer.

8 The priority date of this permit is ...........August 22, 1975
\) Extended to Oct. 1 1980
) Actual construction work shall begin on or before ... April. 27,.1978 and shall

‘ Extended to Oct. 1 1980
) thereafter be prosecuted with reasonable diligence and be completed on or before October 1, 19.78

\.L) / o-1-9 L/ ;ﬁ}gteﬁd% to Oct. 3 IDEb
éij Complete application of the water to the proposed use shall be made on or before October 1, 1979..
(01 -4 : :

WITNESS my hand this ..22th........ day of April . A917
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STATE OF OREGON

TILLAMOOK COUNTY

PERMIT TO APPROPRIATE THE PUBLIC WATERS

This is to certify that I have examined APPLICATION G~10574 and do hereby grant the ssime
SUBIECT TO EXISTING RIGHTS and the following limitations and conditions:

This permit is issued to Tillamoeck Water Cornrnission of 1902 Third Street, Tillamoock, Oregon
97141, phone B42-2463, for the use of the waters of ape well, for the PURPOSE of municipal
use; that the PRICRITY OF THE RIGHT dates from July 14, 1982, and is limited to the arnount
of water which can be applied to beneficial use and shall not exceed 2.7 cubic feet per second
measured at the point of diversion from the well, or its equivalent in case of rotation with other
water users.

The well is to he ILOCTATEMD: 1,210 feet North and 660 feet East from the Southwest (Corner of
Section 29, heing within the SW 1/4 SW 1/4 of Section 29, Township | South, Range 9 est, Wiv,
in the County of Tillamook.

A deseription of the PLLACE OF LISE under the permit, and to which such right is appurtenant,

is as follows:
it 1 L - €
¢ gESa

Township | South  Range 9 West, Wit Section 1Y All Municipal Use

Section 20 Al
Section 21 All
Section 22 All

Section 26 W /2 Ali
Section 27 All
Section 28 All
Section 29 All
Section 30 All
Section 31 All
Section 32 All
Saction 33 All
Section 34 Al
Range 10 Wast, W4 Section 23 All
- Section 24 © Al
Section 25 All
Section 26 All
Section 34 All
Section 35 All
Secticn 36 Al

Township Z South  Range 9 ‘West, WM  Section 3 All
Section 4 Al
Section 5 All
Sectlon 6 All
Section 7 All
Section § All
Section 9 All

Section 10 All
Section 15 All
Section 16 All
Section 17 All
Section 18 All
Section 20 All
Section 21 All

APPLICATION G-10574 PERMIT G m




Township 2 South Range 9 West, Wi

Township 2 South  Range 10 West, Wi

Sectinn 22
Section 28
Section 29
Section 1
Section 13
Section 24

All
All
All
All
All

- Al

The well shall be corstructed in accordance with the General Standards for the Construction
and Maintenance of Water ‘“ells in Oregon.

The works construnted shall include an air line and pressure gauqe or an access port for

messuring line, adequate to determine water level elevation in the well at all tin

es

e

The permittee shall instzll and maintain a weir, meter, or sther suitable measuring device, and
shall keep a complete record of the amount of ground water withdrawn.

Actual censtruction work shell beoin on or before Auqust 31, 1983 and shall trereafter be
prosecuted with reasonable dilinence and be completed on or before Octoher 1, 1983.gxeaded to Ociober 1, 1989

ef%eir\d\o,&‘l*o 1014y ) 10-1-99

Complete application of the water teo the praposed use shall be rmade on or before Dctober |,

1984, Extended to October 1, 1989 ; exe ndad o 101-9Y , le-i1-a9

WITNESS my hand this 31st day of Auqust

APPLICATYON G-10574

, 1962,

/s/ JAMES E. SEXSON

WATER RESOQURCES DIRECTOR

PERMAT

G 9829







BEFORE THE WATER RESOURCES DIRECTOR OF OREGON

IN THE MATTER OF THE ’ )
REINSTATEMENT OF PERMIT G-9829 ) ORDER

The following Permittee has requested reconsideration of the December 3, 2007, order canceling
their permit. The request for reconsideration was submitted within the timeline provided by the
order.

PERMITS TO USE GROUNDWATER:

NAME BASIN # M# FILE # PERMIT #

Tillamook Water Commission 1 1 G-10574 G-9829

NOW, THEREFORE, it is hereby ORDERED that the permit is reinstated in accordance with the
provisions of ORS 537.260.

The Department will take no action to cancel this permit until April 5, 2008, to allow the
permittee to come into compliance with the terms and conditions of the permit.

Dated at Salem, Oregon on December 7, 2007.

& Tty Loof -

E. Timothy Wallin, Water Rights Program Manager, for
Phillip C. Ward, Director

DEC 0 7 2007
PLACED IN U.S. MAIL
BY OREGON WATER RESOURCES DEPARTMENT

This is a final order in other than contested case. This order is subject to judicial review under
ORS 183.484. Any petition for judicial review must be filed within the 60-day time period
specified by ORS 183.484(2). Pursuant to ORS 536.075 and OAR 137-004-0080, you may either
petition for judicial review or petition the Director for reconsideration of this order. A petition for
reconsideration may be granted or denied by the Director, and if no action is taken within 60 days
following the date, the petition was filed, the petition shall be deemed denied.

Special Order Volume 73 Page 765



Oregon Water Resources Department
Water Right Services Division

Water Rights Application
Number G-10574

Final Order

Extension of Time for Permit Number G-9829
Permit Holder: City of Tillamook

Permit Information
Application File G-10574/ Permit G-9829
Basin 1 — North Coast Basin / Watermaster District 1
Date of Priority: July 14, 1982

Authorized Use of Water

Source of Water: One Well within the Trask River Basin
Purpose or Use: Municipal
Maximum Rate: 2.7 Cubic Feet per Second (CFS)

This Extension of Time request is being processed in accordance with Oregon Revised Statute
537.630 and 539.010(5), and Oregon Administrative Rule Chapter 690, Division 315

Appeal Rights
This is a final order in other than a contested case. This order is subject to judicial review

under ORS 183.484. A request for judicial review must be filed within the 60 day time period
specified by ORS 183.484(2). Pursuant to ORS 536.075 and OAR 137-004-0080 you may either
file for judicial review, or petition the Director for reconsideration of this order. A petition for
reconsideration may be granted or denied by the Director, and if no action is taken within 60
days following the date the petition was filed, the petition shall be deemed denied.

Application History
Permit G-9829 was issued by the Department on August 31, 1982. The permit called for

completion of construction by October 1, 1983, and complete application of water to beneficial
use by October 1, 1984. The most recent extension authorized completion of construction and
complete application of water to beneficial use by October 1, 1999. On September 22, 2009,
the City of Tillamook submitted an application to the Department for an extension of time for

Final Order: Permit G-9829 Page 1 of 3



Permit G-9829. In accordance with OAR 690-315-0050(2), on September 23, 2014, the
Department issued a Proposed Final Order proposing to extend the time to compiete
construction to October 1, 2040 and to extend the time to fully apply water to beneficial use to
October 1, 2040. The protest period closed November 7, 2014, in accordance with OAR 690-
315-0060(1). No protest was filed.

FINDINGS OF FACT

The Department adopts and incorporates by reference the findings of fact in the Proposed Final
Order dated September 23, 2014.

At time of issuance of the Proposed Final Order the Department concluded that, based on the
factors demonstrated by the applicant, the permit may be extended subject to the following
conditions:

CONDITIONS

1. Municipal Use Extension Condition

The use of any water beyond 1.60 cfs under Permit G-9829 is subject to this Municipal
Use Extension Condition.

The water user shall develop a plan to monitor and report the impact of water use
under Permit G-9829 on water levels within the aquifer that provides water to the
permitted wells. The plan shall be submitted to the Department within one year of the
date the Extension Order is issued and shall be subject to the approval of the
Department. At a minimum, the plan shall include a program to periodically measure
static water levels within the permitted wells or and adequate substitute such as water
levels in nearby wells.

2. Development Limitations

Appropriation of any water beyond 1.60 cfs up to 2.7 cfs under Permit G-9829 shall only
be authorized upon issuance of a final order approving a Water Management and
Conservation Plan (WMCP) under OAR Chapter 690, Division 86 that authorizes access
to a greater rate of appropriation of water under the permit consistent with OAR 690-
086-0130(7). The required WMCP shall be submitted to the Department within 3 years
of this Final Order. The amount of water used under Permit G-9829 must be consistent
with this and subsequent WMCP’s approved under OAR Chapter 690, Division 86 on file
with the Department.

The deadline established in this Extension Final Order for submittal of a WMCP shall not

Final Order: Permit G-9829 Page 2 of 3




relieve a permit holder of any existing or future requirement for submittal of a WMCP
at an earlier date as established through other orders of the Department. A WMCP
submitted to meet the requirements of this final order may also meet the WMCP
submittal requirements of other Department orders.

CONCLUSION OF LAW

The applicant has demonstrated good cause for the permit extension pursuant to ORS 537.630,
539.010(5) and OAR 690-315-0080(3).

ORDER

The extension of time for Application G-10574, Permit G-9829, therefore, is approved subject to
conditions contained herein. The deadline for completing construction is extended from
October 1, 1999 to October 1, 2040. The deadline for applying water to full beneficial use
within the terms and conditions of the permit is extended from October 1, 1999 to October 1,
2040.

November 14, 2014

Thome§ M. Byler Director,
Oregon Water Resources Department

If you have any questions about statements contained in this document, please contact Ann
Reece at (503) 986-0834.

if you have other questions about the Department or any of its programs, please contact our
Water Resources Customer Service Group at (503) 986-0900.

Final Order: Permit G-9829 Page3of3






STATE OF OREGON
COUNTY OF TILLAMOOK

PERMIT TO APPROPRIATE THE PUBLIC WATERS

THIS PERMIT IS HEREBY ISSUED TO

TILLAMOOK WATER COMMISSION

PO BOX 99 503-842-2343
TILLAMOOK, OREGON 97141

to use the waters of A WELL in the TRASK RIVER BASIN for MUNICIPAL USE.

This permit is issued approving Application G-12443. The dates of
priority are MARCH 8, 1991 for 2.0 CUBIC FEET PER SECOND (CFS) and JULY
15, 1992 for 0.23 CFS. The use is limited to not more than 2.23 CFS, or
its equivalent in case of rotation, measured at the well.

The well is located as follows:

NE 1/4 SE 1/4, SECTION 30, T1 S, R 9 W, W.M.; 3296 FEET SOUTH AND
82 FEET WEST FROM THE NE CORNER OF SECTION 30.

The use shall conform to such reasonable rotation system as may be
ordered by the proper state officer.

A description of the proposed place of use under this permit is as
follows:

TILLAMOOK WATER COMMISSION
SERVICE AREA

The well shall be constructed in accordance with the General Standards
for the Construction and Maintenance of Water Wells in Oregon. The
works shall be equipped with a usable access port, and may also include
an air 1line and pressure gauge adequate to determine water 1level
elevation in the well at all times.

Measurement, recording and reporting conditions:

A. Before water use may begin under this permit, the permittee
shall install a meter or other suitable measuring device as
approved by the Director. ' The permittee shall maintain the
meter or measuring device in good working order, shall keep a
complete record of the amount of water used each month and
shall submit a report which includes the recorded water use
measurements to the Department annually or more frequently as
may be required by the Director. Further, the Director may
require the permittee to report general water use information,
including the place and nature of use of water under the
permit.

B. The permittee shall allow the watermaster access to the meter
or measuring device; provided however, where the meter or
measuring device is located within a private structure, the
watermaster shall request access upon reasonable notice.

Prior to receiving a certificate of water right, the permit holder shall
submit the results of a pump test meeting the department's standards, to
the Water Resources Department. The Director may require water level or
pump test results every ten years thereafter.

Actual construction work shall begin on or before Julyw25 , 1995 and

shall be completed on or before October 1, 1996. Complete application
of water shall be made on or before October 1, 1997.

Application G-12443 Water Resources Department PERMIT G-11784




PAGE TWO

Failure to comply with any of the provisions of this permit may result
in action including, but not limited to, restrictions on the use, civil
penalties, or cancellation of the permit.

This permit is for beneficial use of water without waste. The water
user is advised that new regulations may require use of best practical
technologies or conservation practices to achieve this end.

By law, the 1land use associated with this water use must be in
compliance with statewide land-use goals and any local acknowledged
land-use plan.

The use of water shall be limited when it interferes with any prior
surface or ground water rights.

The Director of the Water Resources Department has found that the
proposed use of water described by this permit, as conditioned, will not
impair or be detrimental to the public interest.

Issued this date, July 25, 1994.

5/ A, REED MARBUT

Water Resources Department

for Martha 0. Pagel

Director

Application G-12443 Water Resources Department PERMIT G-11784
Basin 1 Volume 2A Trask River & Misc. District 1
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Well 1 - Hwy 101 %EGE!VE@ | OBSERVATION WELY

DEC 9.1958
File Original and - WATER WELL REPORT

First Copy with the QTATE ENCINEER STATE OF OREGON

STATE ENGINEER,
SALEM, OREGON SAL FR, ﬁ;;s;'pﬁm State Permit No. ¢.8h2
(1) OWNER: | @ WELL TESTS: _ D ensiierer oo
Name Tillamobk Water Commission 7 __ | was a pump test made? m@ [l No If yes, by whom?Car L5737 Aé 7y
Adgdress  Tillamook, Oregon vield: //(oD gal./min. with “3 /> ft. drawdown after <72, ‘hrs.
77 o _ - _ _ e ”» 'I 26"‘0 ) » {’13 ” 'g ”
(2) LOCATION OF WELL: — /220 - boke T ———
er . . 3 . .
County Tillamook Owner's number, 1f any— 1 » ' Aat , sf1 gal./min, wi rawdown after . = rs.
SW #of NWhSeton 5 1 23 = ( 9W wm Tr = ant oY =0 gpn. Date . . R
Bearing and distance from section or subdivision corner emperature of water Was a chemical analysis made? A Yes [1No -
1L10.54F ;S an% 53 +62 £t East from t‘he W (12) WELL LOG: Diameter of well /& ................... inches.
-Seeﬂbaeeaa
corner oi sec 1on 5 . Depth drilled /Qé 7] £t Depth of completed weil / 4/[a T st
) . - ’ . Formation: Describe by color, character, size of material and structure, and
4 show thickness of aquifers and the kind and nature of the material in “each
0 - stratum penetrated, with at least one entry for each change of formation. .
e - MATERIAL - FROM TO -
(3) TYPE OF WORK (check): Top Doyl ‘ 1L o 28
New Well @  Deepening [ Reconditioning [1 . Abandon [ /GL ue /"7 ud 1)(“4 Do S =206 ‘Z/ o
‘)gndonment, describe material and procedure in Item 11. o C) < /V‘{Ld 2/ | 5D o
/2L uE 7%54.:”- Logs Y/ AWA 4
(4) PROPOSED USE (check):  |(5) TYPE OF WELL: ‘ S el Eravea ot (g
Muni Rot i = f— - -
Domestic [ Industrial [J Municipal [E/ Cgb?:y g J:t::cxil E|] 5 0 & 0 IC— w/‘aT erh ) : 7
enion © revn 0 oner 0| S BT B | e i | e 7
/; av el ] WaTeyd7rars | /34 /40
(6) CASING INSTALLED: Threaded d [ Welded izl 7)o | 7=
/ (f »” Diam. from O ft. to ft. Gage e L - y . -
"""""""" ¥ % / 521,4 e SpHhnia , [43 | 144~7
" Diam. from ft, to ft. Gage £ . e
.................... * Diam. from ‘ ft. to N Cft. GABe e - S ’ “
(7) PERFORATIONS: Perforated? [] Yes [ No — N S .-
Type of perforator used M (LS /:769 V‘ AT R - — . o
SIZE of perforations 3 _ in. by ;’7“&‘ ___in. _ - - .
..... W perforati&roni N lft. to ?_;2 ft. -
3/%7’ .......... perforations from L35 it to L LL D £t. — —_— o
.............................. perforations from ... pemmee ft. to . ft. - - -
e rrrenenan .. perforations from ft. to . ,7; ) - C st -
. ....................... perforations from ft. to . ft, - =
(8) SCREENS: Well screen installed [J Yes ﬂ No 7 i _ - __ S )
Manufacturer’s Name " — S " " - . _ .
Type USROG, ', /3o 1) U [ OO N
o e Slot size .....ccoeveemeeee Set from ft. to £t. - _ o _ e _ _
Diam. coeeeeeee Slot size ..cccecmnees Set from ......cooreerenn £, t0 ft. | wWork started L/f'f N e 319 55—".?’Complete a J U 4 v 3719 éh?
v
(9) CONSTRUCTION: : (13) PUMP:
Was well gravel packed? [J Yes P No Size of gravel: ..o | aranieacturer’s Name J ohns'ton
Gravel placed from AT S— ft. Typ o.Turbine . 7 HP. 75
Was a surface seal provided? [{ Yes [] No To what depth? ..1 .................. ft.
Materlalused in seal— CH AL To | S — Well Driller’s Statement:
Did any strata contain unusable water? [1 Yes E No_ 4 . This well was drilled under my jurisdiction and this report is
Type of water? . Depth ofstrata true to the best of my knowledge and belief.
Method of sealing strata oft _ - . . — NAME /7 T \l Bf" deg'
( 1 0) W ATER LE EL S 3 //'(?é ox;sf‘ irm, or on'rporatmn) (Ty7;? or print) éz
! ' S W Lidod 13&\ ne go>
static level R/ /7 #t. below land surface DateJyl ¥ —¢p | Address & 3. K. 4 77
Artesian pressure / lbs per square inch Dateif: .. | Drilier’s well numb er i o
Log Accepted by: § [Signed] SZ[/}WW 7 22y, o -
) illamook Water Comm1331on 19 / / Greil Dritiegs” /( ) 4 B
[Slgned] " (Owner) - 7/ 3L/88 v License No, s Date A7 % / zf. 19"‘2?

up‘l::
-—’//"i ?:/‘ .- (USE ADDITIONAL SH.EETS ir NECESSARY) B ) T



BEI
Typewritten Text
Well 1 - Hwy 101


OREGON STATE BOARD OF HEALTH

Mineral Content of Water

Name of Water Supply. Tillamook

2/710 -5 beb

ﬂ)ﬂmok

Source Well #1

Well Head

Sampling Point

Collected By P.G, Katzel

Date ___2=3~65

An.alySis By A.We Hose

Date __ 2~10~65

Laboratory Number 906

e/t e/t
Color 2 Conductance (mc mho/cm) 221
Turbidity 27 Chlorides 10,7
Solids, Totai , 203 S;::dium 12,6
Solids, Volatile 66 Pldtassium 0e5
Carbon Dioxlde 39. Fluoride 0.21
pH 69 Phosphates 0435
Alkalinity, Total as CaCO3 150 Suifates 240
Hardness as CaC03 ' 138 Silicon 20
Calcium 30,0  Aluminum £ 0,02
Magnesium 15¢3  Nitrogen, Ammonia 064
Iron - ' Oull  Nitrogen, Nitrite 0,01
Manganese : 0.8 witrogen, Nitrate 0,05
Arsenic < 0.005
REMARKS

WSSP-10, 6/62
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OBSERYAT,
Well 2 (old) - Gienger Rd 7 GiFo ION WELE,

WATER WELL REPORT TILL  Jute wenne / -3 / P

File Original and

First Copy with the . .
, STATE OF OREGON
ShTh DRANON 880/ 5uremine
N D i a ’
(1) OWNER: _ (1) WELL TESTS  Drswiqynis smount water evel i
Name Tillamook Water Commission Was a pump test made? m/Yes 0 No_If yes, by wmﬁg@l
Address Tillamook, Orego vield: </ 5D gal/min. with £ %2t drawdown after 7
" 5 s( 0 - 7/,5 - / / "

(2) TION OF WELL: #2 Bailer test gal./min. with ft. drawdown after hrs.
County l_ L A—m A Ak Owner's number, if any—

u S' u Section 3 1 T 18 R 9[ WAL Artesian flow g.p.m. Date
~-SE 4 L] - * Temperature of water Was a chemical analysts made? [] Yes [J No

. Bearing and distance from section or subdivision corner

L38.L57 ¥ 27° 11'W from commom smxmex (12) WELL LOG: Diameter of well........ 10 ™ inches.

ter corner ' Depth drilled 10745t Depth of completed well 10745 .
__And._s_é_r_zs_mq_!.ll: Formation: Describe by color, character, size of material and structure, and
nd and nature of the material in each

show thickness of aquifers and the ki
stratum penetrated, with at least one entry for each change of formation.

MATERIAL FROM TO
(3) TYPE OF.WORK (check): Zar Sol Ol 2D
New Well Deepening [ Reconditioning [J Abandon O LDluye M Yy d 20 39
__If abandonment, describe material and procedure in Item 11. ,hl 1(_’ DA Ardyel %/ < é{;{; Z
i) PROPOSED USE (check): {(5) TYPE OF WELL: LALue [dyd=/ o y/ap g ?- KA
Domestic [0 Industrial [ Mmﬂqw g::;:‘v J:lt::;‘ B row/ Lﬂ\\l l' Ye_d . Y
Irrigation [] Test Well [J Other [ | pug [J Bored 0O \A/rTh OvAveLl 221/07¢

" (6) CASING INSTALLED:  Threaded .:; Welded g/
» Diam. from ...(d....... . o £.0. 761 cage ...

(7) PERFORATIONS:
Type of perforator used

SIZE of perforations

perforations from
... perforations from
... perforations from
.... perforations from
perforations from

(8) SCREENS: Well screen installed  [] Yes (%0
Manufacturer’s Name
“Type MOdEl NO. .o.ccmnensraascnmmssnnssnnsenss

P Slot size ....ccocveree- Set from ft. to ft. ) ,

. T— Slot size .....cooee Set from . to tt. | work started M&-\l BIlsé'bcomplend I !“EZC | 710 ﬂ O
(9) CONSTRUCTION: (13) PUMP: P
Was well gravel packed? [] Yes 0 Size of Eravel: .....eeeeeeees Manutacturer’s Namg . m ,% Pw}g u m p
Gravel pluced IOM ......cooeccerracecenne F LR 7 YR { 3 Type: u rb,Nne HP. ﬂg ...........
Was a surface seal provided? [ Yes [] No To what depth? 2t .
Material used in seal— : Well Driller’s Statement:
Did any strata contain unusable water? {J Yes [] No This well was drilled under my jurisdiction and this report is
Type of water? Depth of strata true to the best of my knowledge and belief. , \_ -

) Mgthod of sealing strata off NAME //A»PTV @m ’\o S . (T,y _—
n er corpora pe or

(10) WATER : Address e 3 5‘0 W eU m..o. l{ Y

Static level / _3, 5— ft. below land surface Dutepj-u ﬂ_e /7

Artesian pressure 1bs. per square inch Date Driller’s well number

Log‘Accepd [Signed] 7. SRR

[Signed] %M Jm"‘ao"wéo """" License No. / 6 X ’LO, lﬂbb
As8tt Sec, :

(USE ADDITIONAL: SHEETS IF¥ NECESSARY)


BEI
Typewritten Text
Well 2 (old)  - Gienger Rd


Well 2 East Elem.

WATEER WELL REPORT
STATE OF OREGON

=

)
072

AUG 5 1981
State Permit No.

WATER RESOURCES DEPT
SALEM, OREGON

(1) OWNER:

(10) LOCATION OF WELL:

81

Name Tillamook Water Commission conty Tillamook Driller’s well number 8109
Address Cl:.tv Hﬁ,l.l SW % SW %Section 29 T. 1S R 9K W.M.
City Tillamook state_Oregon | TaxLot# Lot Blk Subdivision
(2) TYPE OF WORK (check): Address at well location:
New Well E Deepening O Reconditioning OJ Abandon [J
I abandonment, describe material and procedure in Item 12. (11) WATER LEVEL: Completed well.
Depth at which water was first found 2 2 ft.
R(e3 él}'SPE OF WELL:| (4) PROPOSED USE (check): Static level 19 £¢. below land surface. Date 7 /6 /8 1
Rotary Ai Driven o Domesti Industrial O Municipal Artesi i
M?Ka O Dug O | Higation g TestWell (I Other E =i Ibs. per square inch. Date
S' 0O  Bored o Thermal: Withdrawal 0 Reinjection O (12) WELL s Diameter of well below casing ................c............
CASING INSTALLED: Sl &  Plstic [ | oocried _ _fi._Depthof completedwell_122% .
Threaded O Welded B | Fo o B o o aunl acuitor ponsioatod, with ot lonss on ontry
ess strat i i
lu" Diam. from +2 ........ ft. to 95 ft. Gauge '250 ............... for each dmng:ao?l;em:im‘ Rep‘::; M”m;ﬁ?;ﬁ;ﬁ“;::&:wa:: :::’i
8 ft. Gauge ..* % Q and indicate principal water-bearing strata.
* " MATERIAL Fram | To SWL
el romg ... h @R ft to.... b3 ft. Gauge ..a.RA0...... See attached sheet
(6) PERFORATIONS: Perforated? Ol Yes X No
Type of perforator used )
Size of perforations in. by in.
................................................... perforations from ............... ft. to ............... ft.
................................................... perforations from ............... ft.to.............. ft
................................................... perforations from............... ft.to.............. ft
(7) SCREENS: Well screen installed? X Yes [ No
Manufacturer’s Name UOPJohnson ..............................................
Type ........Hi=CAP dbl extra sineafio........
Diem. ... 2 :PS Slot Size .+.2.0Oset from ... 93.....1t.t0.. LOQ. . ft.
Diam. 12 ....... PS Slot Size ... 2. t from 1 ........... ftto122ft
(8) WELL TESTS: z:'laom clBl :vl:;;mnt water level is lowered
Wes g pump test made? Xl Yes [ No If yes, by whom? SEI
. 1110  gal/min. with 7 @ ft. drawdown after 4 3% hrs.
" 75 o ” )+3 " ”
Air test _gal./min. with drill stem at ft. hrs.
Bailer test ___gal./min. with ft. drawdown after hrs.
- Artaginn flow g-p.m.

'ﬁ‘c.rature of water Depth artesian flow encountered ............ ft. Wark started 6 / 1 19 81 Completed 7 8 19
(9) CONSTRUCTION:  Special standards: Yes 0 No M Date well drilling machine moved off of well 7/8 19 81
Well scal—Material used .................... c eﬁent ........................................... Drilling Machine Operator’s Certification;

Well sealed from land surfaceto ..................%. g. .............................................. ft. This well was wnsmlcm under my direct sumwisim. Materials used
Diameter of well bore to bottom of seal ...... 2 ............ in. and mfmy repo; true tQ my best knOWIedg ;nd helief.
Diameter of well bore below seal ......... 1 8 ...... in. 8? [Signed] LLeg 5 M ............ Date ....2/. 3., 1981
Number of sacks of cement used inwellseal ...........%......0 0L ... sacks orns . . 1085

How was cemment grout placed? ..... pumped 'frombottom ......... Drilling Machine Operator’s License No. ..........00.0..07 ... s
..Hpﬂﬁrﬂ.ﬁ....ﬁ.ﬁ....ﬁurf a&.e....c.g.s.:.ng....was...r.e.m.ove..d Water Well Contractor’s Certification: i

Wos pummp imstalled? . O HP Depth .. N

Was a driveshoe used? []Yes M No Plugs............ Size: location ............ ft.

Did any strata contain unusable water? [] Yes m No

Type of Water? depth of strata

Method of sealing strata off ,

Was well gravel packed? %] Yes [ No Size of gravel: ,3/%

Gravel placed from ....... ¥ O........... ft. t0... 0O L LOM g

NOTICE TO WATER WELL CONTRACTOR
The original and first copy of this report
are to be filed with the

WATER RESOURCES DEPARTMENT,
SALEM, OREGON 97310
within 30 days from the date of well completion.


BEI
Typewritten Text
Well 2

BEI
Typewritten Text
East Elem.


Tillamook Water Commission 8109

Material ‘ | From To_
Top soil, brown 0 3
Gravel & clay, cemented, rusty brown 3 12
Clay w/ gravel 3/4 minus, brown 12 16
Clay, dark brown 16 17
Clay, blue gray o 17 22
Gravel & sand, 2" minus, dark blue 22 25
Gravel 4" minus 25 26
Gravel w/ rusty clay binder 26 34 4
Clay, blue green w/ occasional gravel 34 39
Gravel 1#" minus - ' 39 4y
Gravel 3" minus semi-cemented Ly 52
Gravel & sand, 3/4" minus, black 52 56
Gravel w/ clay, blue-green 56 57
Gravel, 1%" minus, rusty brown ' 57 64
Gravel, 1%" minus, black 64 67
Gravel, pea size w/ trace of brown clay 67 70
Clay, rusty brown w/ gravel ' 70 72
Gravel, 3/4" minus, rusty w/ some clay 72 77
Sand, med-coarse, brown ' 77 . 81 i
Gravel, 3% minus, brown ' 81 87
Gravel, 5% minus, semi cemented, brown 87 93
Clay, rusty brown, w/ some sand & gravel 93 ' 95
Sand w/ gravel, medium, brown . ‘ 95 97
Gravel, 3/4 minus, brown - 97 100
Clay, brown w/ gravel 100 102
Gravel, 5" minus w/ some coarse sand . To102 109
Gravel, 8" minus w/ some coarse brown sand 109 119
Gravel, 8" minus ., . 119 121
Clay, gray 121 1244
Basalt, grey hard ' - 1243 125

RECEIVED

] ~ AUG 5138
| | WATER RESOURCES pEpr
SALEM, OREGON

£
N

X
4 Y (LA SEAT SR ot o SRR ) REOMR SRR P2 20 SN AT oy S e B AEHA R AL A a s & 24 R S e B i ekt R S o g




’WeII 3 Till Ir High

STATE OF OREGON

WATER WELL REPORT
(as required by ORS 537.765)

1400

(1) OWNER:

= ‘:; LV 4‘-v ,. Y 4.‘“ =
“WelNamber_3 % | (8} Ay

Name Tillamook Water Commission ' " Longitude
Address 30/ Main ] oW
Townshi Nor S, Ran, E or W, WM.
Cty _ Tillamook sute OR Zip 97141 oy M, of sw
(2) TYPE OF WORK: TasLot 5200 __ Lot Block Subdivision
B New Well ] Deepen [ Recondition [ ‘Abandon Street Address of Well (or nearest address) %92? Aldle(r })‘ang 7
(3) DRILL METHOD 1llamook, /
O Rotary Air O Rotary Mud O cable (10) STATIC WATER LEVEL:
kot Other i i _.3 1__' 5 ft. below land surface. Date 8/16/90
(4) PROPOSED USE: Artesian pressure Ib. per square inch. Date
D Domestic B Community D Industrial D Irrigation (1 1) WATER BEARING ZONES:
O Thermal O Injection [ Other ) .
(5) BORE HOLE CONSTRUCTION: Depth ot which watet wasfirt found _@Stimate 37
Special Construction approval Yes No Depth of Completed wel _198 ft. From To Estimated Flow Rate SWL
Yes all sand andfor gravel see {(8) see
Explosivesused [ Type Amount formations bdlow SWL 10)
HOLE SEAL Amount
Diameter From 'l(‘)o M;te;;i;.lbentl anb | To75 ”igfr];i:;d’
Tole Plug Bent 75| 80| 10 sks — —
Sand 80] 85| 10 sks = om | To | SWE
Howwassealplace: Method (1A OB Bc Op OE See attached log.
O Other
Backfill placed from _ 198 _ft.to 201 f.  Materia CEMeENt
Gravel placed from 3 ft. to 201 ft.  Size of gravel pea
(6) CASING/LINER:
Diameter  From To Gau7§§ Steel Plastic Welded Threaded
Casing: 2011.3°Im O ® 0
except at scrieen O O O O
o 0O O O
o 0O O O
Liner: ] O O D
O 0O O O
Final location of shoe(s)
(7) PERFORATIONS/SCREENS:
O Perforations Method
Screens ’I‘ype!s_t_laﬁm__ Material 304385
Slot wrapl‘ele/pipe
From To size  Number Diameter size Casing Liner
154 194 .150|cont O O
O O
O O
O O
g E] Date started 6/22/90 Completed 8/30/90
_ - - (unbonded) Water Well Constructor Certification:
(8) WELL TESTS: Minimum testing time is 1 hg]l:r‘ . ) :l certify thfail:he wtl)lrk I performled on the construction, alteration, or
. . Wi abandonment of this well is in i ith Orego | tructi
®pwp Ot Oaw Do | soedonmest of the well o in complanco with Orgon vl conimtion
Yield gal/min Drawdown Drill stem at Time : e
935 103.8 Lbr. Date Nué%%%(%s_
918 105.1 4 hr, Date
900 106.5 24 hr., (bonded) Water Well Constructor Certification:
. I t ibility for th truction, alteration, band t
Temperts ot vater_QOBEQISF  Deph v o P ory Lot oty o the consteuction, leation, o shandonmen
Was a water analysisdone? ~ [Yes By whom work perforfied dyring this gme is in compliance with Oregon well
Did any strata contain water not suitable for intended use? O Toolittle con.struct' A R \s 1t is true t? the best of my knowledge and
O saity [] Muddy [ Odor [ Colored [] Other belief. WWC Number _049
Depth of strata: Signed |Date 9/ 20; 90

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT
SEI #9015

SECOND COPY - CONSTRUCTOR

THIRD COPY - CUSTOMER 9808C 3/88
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Well 3 Till Jr High


Tillamook Water Commission

Well #3
Start Card #198830
by
Schneider Equipment, Inc. and Drilling Co.
1990
Depth in Feet Formations
0 - 2 Top soil, dark brown
2 - 7 Clay, reddish brown
7 - 9 Clay, brown w/ some gravel 1/2"
9 - 12 Gravel 1"- w/ some clay
12 - 156 Gravel 2"~ & sand, coarse
15 - 18 Gravel 2" & 3"- w/ sand, coarse
18 - 19 Gravel 2"-, rusty
19 - 22 Clay, rusty, brown & tan
22 - 37 Clay, grey
37 - 47 Gravel, rusty, cemented 1" to 1 1/4"-
47 - 60 Gravel, 1 1/4"-, rusty, some cemented
60 - 62 Gravel, 1 1/4"-, brown w/ some sand
62 -~ 64 Clay, brown, some hard
64 - 175 Clay, grey, silty, soft
75 - 81 Clay, grey & brown to brown, fine, sandy
81 - B3 Sand, brown cemented w/ clay, brown
83 - 87 Gravel, brown w/ some sand, w/ trace brown clay
87 - 99 Gravel 4"-, w/ coarse sand
99 - 109 Gravel 4-6"- w/ coarse sand, some cemented, and
trace of brown clay
109 - 115 Gravel 2"- w/ clay, brown layers
115 - 123 Gravel 6"- w/ sand, coarse, brown
123 - 125 Gravel 4"-, clay, brown
125 - 137 Gravel 4"-, sand, coarse w/ trace brown clay
137 - 138 Gravel 2"-, w/ clay, grey, wood
138 - 139 Gravel 2"-, w/ clay, brown
139 - 140 Gravel 2"-, cemented
140 - 142 Clay, brown
142 - 144 Gravel 1 1/2"-, cemented
144 - 146 Gravel & clay, brown
146 - 151 Gravel 2"-, w/ sand, coarse, brown
151 - 1563 Gravel 3/4"-, & sand, coarse
1563 - 165 Gravel 4"-, & sand, coarse w/ some cemented
165 - 189 Gravel 6"-, some cemented
189 - 194 Gravel 6"-, w/ clay brown
194 - 197 Gravel 6"-, some cemented
197 - 200 Gravel 6"-, and clay, blue
200 - 201 Clay, grey

W0039.TWC
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City of Tillamook Water Department
Source Water Assessment Report
Summary of Analysis

1. Introduction

The Source Water Assessment Program, mandated by the 1996 Amendments to the Safe
Drinking Water Act, requires that states provide the information needed by public water systems
to develop drinking water protection plans. That information includes the identification of the
area most critical to maintaining safe drinking water (1.e., the Drinking Water Protection Area),
an inventory of potential sources of contamination within the Drinking Water Protection Area,
and an assessment of the relative threat that these potential sources pose to the water system. We
have collected this information in this Source Water Assessment Report.

We hope this report will be used to reduce the risk of contamination to your drinking water
resource. We believe that the best way to reduce the risk to your drinking water is for you to
develop a plan to minimize potential contamination to your water system. If you elect to prepare
a Drinking Water Protection Plan, this report can serve as the foundation for that plan. Drinking
Water Protection Plans are not required. However, they are strongly recommended. The time
and expense associated with prevention is almost always much less than the time and expense
associated with contamination.

This report presents the best available information about your water system. Subsequent changes
(changes that took place after the mformation was collected) in the land use around the water
system or the system water usage will not be included. Time constraints also did not allow for
most protection areas to be determined with consideration of the effects of water use from
adjacent water systems (fortunately, the effects are usually negligible). If a more comprehensive
analysis of the local hydrogeology, the water system susceptibility, or the system water use is
needed to prepare the Drinking Water Protection Plan, then a more in-depth analysis might be
possible. You should contact the DHS Drinking Water Program Groundwater Coordinator if you
belicve this Source Water Assessment Report needs to be revised.

The Source Water Assessment results are based-oi the methodology described in the “Source
Water Assessment Methodology” section in the Appendix. This section includes a discussion of
the source water assessment project; groundwater basics; and the processes involved with
conducting the delineation, sensitivity analysis, potential contaminant source inventory, and
overall water system susceptibility. The assessment results should be reviewed in conjunction
with the methodology and rational presented in the Appendix. If questions arise regarding our

. conciusions with respect to any specific part of the assessment (i.e. type of delineation used,
aquifer sensitivity, well construction sensitivity, etc.), the methodologies that lead to our
conclusions are available.

We believe that public awarencss is very important to protecting drinking water resources. The
information provided in this report, when shared with people whose actions (or inaction) might




potentially impact your water resource, can be a powerful tool for increasing local awareness of
the relationship between land use activities and drinking water quality. The Appendix also
includes information that we believe will be helpful to promoting drinking water awareness in
the area surrounding your water system.

2. Water System Backgrou'nd

The pubiic-owned City of Tillamook Water Department water system is a Community water
system (serving the same people regularly in a residential setting) located in Tillamook County.
According to the DHS Safe Drinking Water Information System (SDWIS) on-line database, this
system which serves approximately 4,000 people is supplied by two surface water sources and
two water wells (designated as Wells #2 and #3). A third well, Well #1, is used as an emergency
well. Its location was not determined. Hypo-chlorination for disinfection purposes is the water
treatment for this water system.

This report is an assessment of the groundwater sources of this water system, primarily the
drinking water wells. The protection arcas for the surface water sources, identified as Killam

Creek and Fawcett Creek in the SDWIS database, were delineated in a previous report prepared
by the Department of Environmental Protection.

2.1 Location of the Groundwater Drinking Water Sources

The groundwater drinking water sources (the two wells that contribute to the water usage) for

this water system were located using a Trimble GeoExplorer IT Global Positioning System (GPS)

- unit. The data were differentjally corrected to remove some common positioning errors. The
location of the wells, with the corresponding Drinking Water Protection Area, were placed in a
Geographic Information System (GIS) layer and projected onto a USGS 7.5 minute topographic
map that is included within this report. In order to be consistent with the topographic map, the
projection uses the NAD1927 datum. The latitude and longitude values given on the map and
below, however, refiect a projection in the more commonly used WGS1984 datum. This means
the report uses NAD 1927 maps while giving the well locations in WGS1984 map coordinates.

Data collection specifics include:

-+ 150 individual measurements,

» linked to a minimum of four satellites,

+ aPDOP (Position Dilution of Precision) of less than 6 (pertains to precision of
measurement), and

= aSNR (Signal-to-Noise Ratio) of greater than 5 (pertains to the strength of the
satellite signal). ' '

The raw data was then subjected to differential correction using PATHFINDER software.



The location data for your drinking water sources are as follows:

: Source Latitude Longitude
Well #1, Source BA 45°  25° 48.452" 123° 49’  25613”
(emergency well)
Well #2, Source CA : 45° 27 07.6687 123° 49> 16.505”
Well #3, Source DA 45° 27 18.519” 123° 49" 27.480”

2.2 Source Construction

Well #1 is a 16 inch diameter well that was installed in 1958 to a depth of 146 feet. The
construction log for this well indicates it was cased (piping installed) to a depth of 88 feet and
that perforated piping was installed between the depths of 88 and 93 feet and between the depths
of 135 to 140 feet. It was concrete sealed in the upper twelve feet of the cased hole. A proper
well seal fills the annular space between the casing and the hole, preventing the well from
increasing the aquifer’s susceptibility to surface water and contaminant infiltration. According
to current well construction guidelines, the thickness of the well seal should have been at least
eighteen feet.

Well #2 was installed in 1981 to a depth of 125 feet. The construction log for this 12 inch
chameter well indicates it was cased to a depth to 95 feet, and it was screened between 95 and
100 feet and between 102 and 122 feet. This well was cement sealed to a depth of 40 feet. As
described, the well seal is adequate.

Well #3 was installed to a depth of 201 feet in 1990. This 18 inch diameter well was cased to
154 feet and screened between 154 and 194 feet. It was cement and Bentonite sealed in the

upper 99 feet Bentonite is a clay-rich material that expands when wet. The well seal is
adequate as described.

It should be noted that the age of Well #1 is a concern because eveén if it were constructed
correctly, well seals typically deteriorate over time and this well is over 45 years old.

The construction logs for these wells (called the Water Well Reports) are found in the Appendix.

2.3 Nature and Characteristics of the Aquifer

The Tillamook Valley Alluvial Aquifer supplying drinking water to the City of Tillamook
Water Department water system consists of unconsolidated sands and gravels.

Descriptions in the construction logs of this system's wells indicate that the materials
encountered during the drilling were intermixed layers of sand, gravel, sand & gravel, and clay.



The average depth to water during the well installations were approximately 25 feet, which is
very close to the static water levels found in the wells (the water level in the wells after their
construction). The materials above the aquifer appear to be as porous as the aquifer itself,
indicating that this aquifer is unconfined. There is significant potential for surface water and
potential contaminants to migrate down to the aquifer.

While an interval with greater flow was not identified in the any of the boring logs for the source
wells, we know that the high flow zones were likely located where the perforated piping or well
screen was installed. The average thickness of the production interval for this aquifer, based on
the well construction, is approximately 16 feet. While the depth to the aquifer is approximately
20 feet, the depth to the principal water producing zones (the production interval) is between 90
and 150 feet.

3. Delineation Results

DHS Drinking Water Program staff collected and reviewed source location data, aquifer
description information and the water use data (see below) to delineate the Drinking Water
Protection Arca (DWPA) for this water system. The DWPA identifies the surface area which
overlies the portion of the aquifer that’s supplying groundwater to the water system (see Figure 1
in the Appendix). The area included in the DWPA is designed to illustrate where the next 15
years of groundwater supply is coming from, with additional one-year, two-year, and five-year
“Time-Of-Travel Zones” to enhance the figures usefulness.

The following information is needed determine a DWPA precise source locations, the aquifer
porosity (the ratio of water volume to aquifer volume), the aquifer thickness (the production
interval of the aquifer) and the approximate water use within the system. Having determined the
source locations (see section 1), estimated the production interval (see section 2), and assigned
the likely porosity value (25% is a typical value for sand and gravel aquifers), the next step is
estimating the aquifer usage. Based on water use reports submitted for this water system, and
using the highest values for any three month period, it is estimated that water use for the wells in
this system is approximately 18.4 gallons per minute at Well #2 and 38 gallons per minute at
Well #3. The resulting DWPA for the City of Tillamook Water Department water system
(shown in the Appendix as Figure 1) was determined using the Enhanced Calculated Fixed
Radius method. Additional information regarding the parameters used in the delineation process
including; the delineation method, estimated pump rate(s), and aquifer characteristics can be
found in “Parameters Used in Delineation Model” in the Appendix.

4. Sensitivity Analysis Results

After the Drinking Water Protection Area (DWPA) has been identified, water system
susceptibility to potential contaminant sources inside the DWPA can be evaluated. The water
systems susceptibility is dependent on two factors, the natural environment’s characteristics that



permit migration of a contaminant into the systems aquifer (i.., the aquifer sensitivity) and the
distribution and nature of the potential contaminant sources within the DWPA. It should be
understood that a public water system’s drinking water sources typically are not susceptible to
contamination, even if potential contaminant sources are present, unless either the aquifer or the
constructed source water intakes (the wells or springs) are sensitive to contamination. Sensitivity
analysis helps to identify those areas within the DWPA where the aquifer is most sensitive to
contamination. The analysis is based on data collected or generated during the DWPA
delineation process and is designed to meet the needs of other existing or developing programs
such as Monitoring Waivers and the Groundwater Rule.

The results of the sensitivity analysis are provided in the tables that follow. Information and
sensitivity ratings regarding the aquifer and water quality are provided in Table 4.1 while
information and sensitivity ratings regarding the well and their construction are provided in -
Table 4.2. A clarification of the ratings is provided as comments where appropriate.

Based on this analysis, the aquifer supplying the City of Tillamook Water Department
water system is considered highly sensitive to contamination. This determination is based on
the high soil sensitivity in the DWPA (see the soil sensitivity distribution in Figure 3) and our
belief that the aquifer is unconfined.

Also contributing to the DWPA sensitivity are concerns about the well construction at Well #1.
Even though this well is not used regularly, its construction suggests it still might be a conduit
for contamination to the aquifer. Please review the following tables to see the factors that helped
determine this aquifer’s relative sensitivity.



Table 4.1 Aquifer Sensitivity Analysis.

Sensitivity
Parameter H| M | L {Comments
Depth to first water-bearing zone below Just below the well seals in the
casing seal. production wells at 100 feet
Aquifer characteristics and hydraulic Unconfined sand & gravel
nature. aquifer
Overburden thickness and characteristics. | X Clays, sands & gravel.
Highest soil sensitivity in Protection Area. | X High
Traverse potential score (10 = High). X |=2 (at wells #2 & #3)
Infiltration potential score (10 = High). X =7 (at wells #2 & #3)
Organic chemical detections**. X | None above standards

Inorganic chemical detections®*. X | None above standards
Source related coliform detections**. X Two positive samples in 2002
Nitrate concentrations (Drinking Water

Standard = 10 mg/L)**, X 1.60 mg/l on 12/20/04
Fractul:ed bedrock near surface in X | None Known

Protection Area.

Other wells score (Significant Risk = 400). X [=33

Surface water within 500 feet of wellhead. X | None within 500 feet

Other:

** The website address of the DHS Safe Drinking Water Information System (SDWIS) on-line
database is "hiip://170.104.158.16/countyinventory.php3". This database includes the water

system registration information and all posted laboratory sampling results.




Table 4.2 Well Construction Sensitivity Analysis.

Sensitivity | Comments
Parameter H M |L] Well#1 Well #2 Well #3
Well depth (ft). 147 125 200
Casing depth (ft). 88 95 154
Casing seal depth (ft). 12 40 99
Well construction setback deficiencies X None None None
from site visit.
Well report information missing or X | Haveit Have it Have it
unknown,
Casing seal information missing or X | Haveit Have it Have it
unknown. :
Casing seal material. X | adequate | adequate | adequate
Well open to multiple aquifers X No No No
(commingling suspected).
Casing seal construction. X poor adequaté adequate
Year Constructed. X 1958 1981 1990
Other:

5. Potential Contaminant Source Inventory

An inventory of potential contamination sources was performed to identify and locate significant
potential contaminant sources of concern within the Drinking Water Protection Area (the results
are shown in Figure 2 in the Appendix). The inventory was conducted by reviewing applicable
state and federal regulatory databases and land use maps, interviewing persons knowledgeable of
the area, and conducting a windshield survey by driving through the drinking water protection
area to field locate and verify as many of the potential contaminant source activities as possible.
It is important to remember the sites and areas identified are only potential contaminant sources.

Environmental contamination rarely occurs when contaminants are used and managed properly.




It is also important to remember that this inventory reflects the best information available when
the inventory was performed. Subsequent changes in land use within the DWPA will not be
represented in this report.

5.1 Potential Contaminant Sources within the Two-Year Time-of-
Travel Zone for the Wells

The delineated two-year time of travel zones for the groundwater portion of Tillamook’s
delineation are primarily dominated by residential land use. A total of four potential
contaminant source locations (Reference Numbers 6 through 7 on Figure 2 and Table 2 in the
Appendix) were identified in the combined two-year time-of-travel zones for the wells. Potential
sources of contamination (PCS's) identified within the 2-year time-of-travel for each of the wells
are detailed below in Table 5.1;

Table 5.1 PCS'S WITHIN TWO YEAR TIME-OF-TRAVEL ZONE

Source Location | Potential Contaminant Source's (PCS's)
Well # 3 High density housing areas, sewer lines, an auto body shop, and 3"
Street,
Well # 2 High density housing areas and sewer lincs.

The potential contaminant sources within the two-year time-of-travel all pose a relatively higher
to moderate risk to the drinking water supply. The sewer lines in close proximity to the well
have a high risk of transmitting micro-organisms to the groundwater. '

5.2 Potential Contaminant Sources within the Five-Year and
Fifteen-Year Time-of-Travel Zones for the Wells

The drinking water protection area for the groundwater portion of Tillamook’s delineation within
the five-year and fifteen-year time-of-travel zones is primarily occupied by residential land use,
but also has some areas with industrial, commercial and agricultural land use. An additional
twenty potential contaminant source locations were identified in this area which are detailed on
Table 2 in the Appendix and summarized below in Table 5.2. Arca-wide potential sources such
as the residential areas and transportation corridors extend from the two-year time-of-travel zone
nto the fifteen-year time-of-travel zone. These land uses occur throughout the drinking water

. protection area and are shown on Figure 2 in the location nearest to the well.




Table 5.2 PCS'S WITHIN 5 AND 15 YEAR TIME-OF-TRAVEL ZONES

Source Location | Potential Contaminant Source's (PCS's)

Well #3 Bulk oil plant, Wilson River Highway, a cemetery, a business with
chemical/petroleum processing/storage, a utility substation, a mini-
storage facility, an underground storage tank, the county maintenance
facility, an auto repair shop, lumber mill, school, irrigated crops, and
a manure holding tank. '

Well #2 A school, a confined animal feeding operation, a sewer lift station,
apartment complexes, stormwater outfalls, and a large capacity septic
system.

The potential contaminant sources within the five-year and fifteen-year time-of-travel all pose
~ relatively higher to moderate risk to the drinkmg water supply with the exception of the schools,
stormwater outfall, apartments, the business with chemical storage, and the mini-storage facility,
which present a lower risk.

6. Susceptibility of the Drinking Water Source

In general, Potential Contaminant Sources (PCSs) within the shorter time-of-travel zones pose a
greater risk than those in the longer time-of-travel zones. This is because natural degradation
processes within the aquifer often reduce the potential health effects associated with the
contaminant(s). However, the relative risk associated with PCSs cannot be evaluated until the
location and distribution of these sources are compared to the high and moderately sensitive
arcas that have been identified within the DWPA. Overlaying the PCS location map (Figure 2 in
the Appendix) on top of the soil sensitivity map for the water system provides a tool to determine
the susceptibility of the community’s drinking water supply to contamination from each PCS
(see Figure 3 in the Appendix).

6.1 Aquifer Susceptibility to Potential Contaminant Sources inside
the Drinking Water Protection Area.

Tables 6.1a and 6.1, illustrate the relationship between potential contaminant source risk,
aquifer sensitivity, and estimated contaminant arrival time at the wells. By using the PCS
location numbers on the inventory map, in conjunction with the displayed aquifer sensitivity and
relative risk rankings for each PCS from Table 2 in the Appendix, you can identify the
susceptibility of the drinking water source to contamination from each PCS and take steps to
reduce the risk accordingly.




We have attempted to quantify the relative susceptibility of the water system with regard to the
PCS's present in the Drinking Water Protection Area (DWPA) by using Tables 6.1a and 6.1b.
Across the top of the tables, each Time-of-Travel (TOT) zone is subdivided to account for areas
of high, moderate, and low sensitivity that may exist between each TOT. Potential contaminant
source risk categories (high, moderate, and low) are listed down the left hand side of the tables.
The relative aquifer susceptibility to each PCS is demonstrated by the shading of each cell in the
tables. Cells that are shaded dark gray indicate a highly-susceptible condition, light gray shaded
cells indicate a moderately-susceptible condition, and white cells indicate conditions of low
susceptibility. The number in each cell indicates the number of potential contaminant sources
that meet the conditions for that cell. Cells that do not contain a number indicate that there are
no known potential contaminant sources that meet the conditions for the cell. Potential
contaminant sources that meet the specific criteria for a cell in Tables 6.1a and 6.1b can be
identified by reviewing Table 2 in the Appendix. The numbers of potential contaminant sources
are totaled across the bottom of the tables. :

Table 6.1a. City of Tillamook Water Department Water System Susceptibility at Well #2
as a Function of PCS Risk, TOT Zone, and Aquifer Sensitivity.

2-Yr TOT 2-t0 5-Yr TOT 5-to 15-Yr TOT | Just outside
Agquifer Sensitivity Aquifer Sensitivity Aquifer Sensitivity DWPA
High Mod Low | High Mod Low | High Mod Low
PCSs = e = =
Moderate Risk - =
PCSs w,mmﬁ B i =
.Low Risk
PCSs ! ! !
Total PCSs 2 3 7 1

Table 6.1b. City of Tillamook Water Department Water System Susceptibility at Well #3
' as a Function of PCS Risk, TOT Zone, and Aquifer Sensitivity.

2-Yr TOT 2- t0 5-Yr TOT 5- to 15-Yr TOT | Just outside
Aquifer Sensitivity Aquifer Sensitivity | = Aquifer Sensitivity DWPA
High Mod Low | High Mod Low | High Mod Low

High Risk = - =

PCSs = = =
Moderate Risk = W ==

PCSs - = —

Low Risk 2 1
PCSs

Total PCSs 4 6 17 2

| High Susceptibility Moderate Susceptibility Low Susceptibility
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The distribution of high, moderate, and low sensitivity areas inside the Drinking Water
Protection Area can be determined using either soil sensitivity (permeability) or the mapped
distribution of Traverse Potential (TP) or Infiltration Potential (IP). In the case of the City of
Tillamook Water Department water system we have decided to rely upon the soil sensitivity as
an indicator of the aquifer sensitivity (See tables 4.1 and 4.2 for factors that might increase or
decrease aquifer sensitivity). Highly permeable soils are found within the Drinking Water
Protection Area. The IP score calculated. for the well also indicates a moderate sensitive
condition due to the rainfall amounts and moderately permeable subsurface materials. Therefore,
it is reasonable to assume that the natural aquifer sensitivity to contamination throughout the
DWPA is high (see pattern distribution in Figure 3).

During the potential contaminant source inventory, a total of 24 potential contaminant source
locations and 42 potential contaminant sources were identified inside the DWPAs. If any of'the
potential contaminant sources were identified as an area-wide source, they were evaluated with
respect to each time-of-travel zone in which they occurred. This means a potential contaminant
source with multiple locations (such as high density housing) is counted in each zone it is found,
even though its location is illustrated in the figures only once (in the nearest zone). As aresult,
the number of potential contaminant sources evaluated in the susceptibility tables often exceeds
the number identified on the potential contaminant source inventory map (Figure 2 in the
Appendix).

As indicated in the above tables, six potential contaminant sources occur inside the 2-year TOTs,
nine sources. fall between the 2- and 5-year TOTs, and 27 sources have been identified between
the 5--and 15-year TOTs. Of the potential contaminant sources identified inside the 2-year
TOTs, three are of high-risk and three are of moderate-risk. Based on the analysis results shown
in the relative susceptibility tables, we consider the City of Tillamook Water Department to be
highly. susceptible to the moderate and high-risk potential contaminant sources identified inside
the 2-year TOTSs (Potential contaminant Source Reference No. 6 - 9 on Figure 3, in the attached
appendix materials). Therefore we recommend that these potential contaminant sources not
only be addressed in any Drinking Water Protection Plan but also in any Water System
Emergency Response Plan.

The water supply also appears to be highly susceptible to all but one of the remaining high- and
moderate-risk potential contaminant sources identified between the 2- and 15-year TOT zones.
As aresult of this analysis, we recommend that the water system develop a Drinking Water
Protection Plan that addresses all high- and moderate-risk potential contaminant sources within
the DWPA, beginning with those sources which represent the greatest susceptibility risk. Ata
minimum, the water system should work with representatives from those PCS's posmg a
moderate- to high-susceptibility risk within the DWPA to (1) determine the level of
environmental protection employed in the day-to-day operations of the facility and (2) identify
any reasonable Best Management Practices that will lead to an overall reduction of
contamination risk.
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6.2 Water System Susceptibility to Viral Contaminant Sources
within the Two-Year Time-of-Travel Zone.

The area within the two-year TOT roughly identifies the next two years of groundwater supply
for the water system. The two-year time frame is used as a conservative estimate of the survival
time for some viruses. Based on the assessment results, the drinking water source is considered
highly sensitive. Therefore, the City of Tillamook Water Department's water supply is -
considered to be susceptible to viral contamination because viral soutces (sewer lines) were
identified in areas of high aquifer sensitivity inside the two-year TOT.

7. Conclusions

The City of Tillamook Water Department's water system draws water from the sands and gravels
of the Tillamook Valley Alluvial Aquifer. Assessment results indicate the water system is highly
susceptible to a contamination event inside the identified Drinking Water Protection Area. The
presence of several high- and moderate-risk potential contaminant sources within the protection
arca was confirmed through a potential contaminant source mventory. Under a “worst case”
scenario, where it is assumed that nothing is being done to protect groundwater quality at the
identified potential contaminant sources, the assessment results indicate the water system would
be highly susceptible to most of the identified high- and moderate-risk potential contaminant
sources. In addition, the assessment results indicate that, at this time, the water system is
considered susceptible to viral contamination. '

8. The Next Step: Recommended Use of the Source Water
Assessment Report_ -

The costs associated with dealing with contaminated drinking water are high. Water treatment
can be expensive, alternative water sources are not always available and cleanup when possible
can be both very expensive and time consuming. Developing an approach to protect that
resource, such as a Drinking Water Protection Plan, can reduce the potential for contamination of
your drinking water supply. This report contains a summary of the local geology and well
construction issues as they pertain to the quality of your drinking water sources. We have
identified the area we believe to be most critical to preserving your water quality (the Drinking

. Water Protection Area) and have identified potential sources of contamination within that area.
In addition, we provide you with recommendations, i.e., Best Management Practices, regarding
the proper use and practices associated with some common potential contamination sources (See
“BMPs for Activities Commonly Found in Drinking Water Protection Areas” in the Appendix).

12



We believe public awareness is a powerful tool for protecting drinking water and that the
information provided in this report will help you increase local awareness regarding the
relationship between land use activities and drinking water quality. To that end, the process for
developing a Drinking Water Protection Plan can be summarized as follows:

Assessment Phase (Source Water Assessment Provided by DHS and DEQ)

+ Delineate the area that serves as the source of the public water supply (Drinking Water
Protection Arca (DWPA))

» Inventory the potential risks or sources of contamination within the DWPA

» Determine the areas most susceptible to contamination

Protection Phase (performed by the water system or community)

» Assemble a local Drinking Water Protection Team

» Enhance the Source Water Assessment if necessary

« Develop a plan to reduce the risk of contamination (protect the resource)

» Develop a contingency plan to address the potential loss of the drinking water supply
«  Certify (optional) and implement the Drinking Water Protection Plan

The assessment phase was funded by the federal Safe Drinking Water Act. Its purpose is to
supply water system operators with the information necessary to develop Drinking Water
Protection Plans. In Oregon, development of a protection plan is voluntary.

Prior to moving into the protection phase, DEQ recommends the inventory presented in this
document be reviewed in detail to clarify the presence, location, operational practices, actual
risks, etc., of the identified facilities and land use activities. The Source Water Assessment
(SWA) inventory should be regarded as a preliminary review of potential sources of
contamtnation within the drinking water protection area. In most cases, resources within the
community should be used to perform an “enhanced inventory” to refine this preliminary list of
potential contaminant sources.

It 1s also important to remember that not ali of the inventoried activities will need to be addressed
1f you choose to develop a Drinking Water Protection Plan. When developing a protection plan,
potential contaminant sources which pose little or no threat to your drinking water supply can be
screened out. For example, if any of the land use activities are conducted in 2 manner that
already significantly reduces the risk of a contamination release, the facility would not need to
re-evaluate their practices based on drinking water protection “management”. One of the goals
for developing a pian based on the inventory results is to address those land use activities that do
pose high or moderate risks to yoirr public water supply. . The system should target these
facilities with greater levels of education and technical assistance to minimize the risk of

contamination.

Limited technical assistance is available through the DEQ and Drinking Water Program at DHS
for water systems that choose to move beyond the assessments and voluntarily develop a
Drinking Water Protection Plan. By using the results of the assessment, the water system/
community can form a Drinking Water Protection Team comprised of individuals that have a
stake in the plan’s implementation.
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Forming a local team to help with the development of a protection plan is very important.
Oregon’s drinking water protection approach relies upon the concept of “community based
protection”, as are many other water quality programs. This simply refers to the concept of
allowing local control and decision-making to implement the water quality protection effort.
Community-based protection is successful only with significant local citizen stakeholder
involvement. Community-based protection can draw on the knowledge and successful adaptive
practices within the area. Landowners generally know best how to achieve water resource
restoration and protection as long as a thorough explanation of the problem is provided, the
objectives to solve the problem are clearly defined, and technical assistance is available.

In community-based protection, citizens have more control and are therefore more likely to
participate in the program and be more willing to assist with the educational and outreach effort
which will make the plan successful. We recommend that the protection plan be developed so as
to mimimize any burdens on individual property owners, but maximize the equity in

- responsibility for reducing the risks of future contamination.

Protecting the drinking water supply in a community can also be a very effective way to
encourage all citizens to participate in issues which directly affect everyone in that community.
This often leads to more public involvement in other significant local decisions concerning
future livability issues, €.g., land use planning. In communities already developing and
implementing Drinking Water Protection Plans, the process has served to bring many diverse
interests together on a common goal and strengthen the local rural and urban relationships
through communication and increased understanding. The risks and sources of water quality
problems are not only from industries, farmers, and managed forest, but every individual living,
commuting, and working in that area.

Communities/water systems interested in developing Drinking Water Protection Plans may

contact the Department of Environmental Quality (503-229-5413) or the DHS Drinking Water
Program (541-726-2587) for further information.
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Appendix Materials |

References

Figures

Inventory of Potential. Contaminant Sources
Well Reports

Parameters Used in Delineation Model
Groundwater Fact Sheet

Best Management Practices (BMP's) for activities commonly found
~1in Drinking Water Protection Areas

Drinking Water Protection in Oregon

Source Water Assessment Methodology

Additional copies of the Appendix materials are available upon written request to
the following address: '

Groundwater Coordinator
Drinking Water Program
Department of Human Services
444 A Street

‘Springfield, OR 97477
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Figure 1. City of Tillamook
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Figure 2: City of Tillamook
Potential Contaminant Sources
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Figure 3: City of Tillamook
Drinking Water Source Susceptibility
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APPENDIX C - INVENTORY OF POTENTIAL CONTAMINANT SOURCES
TILLAMOOK WATER COMMISSION - PWS # 4100893
OREGON SOURCE WATER ASSESSMENT

" Inventory Resuits
Table 1A. Summary of Potential Contaminant Sources by Land Use for the Surface Water Source

Table 1B. Summary of Potential Contaminant Sources by Land Use for the Groundwater Source
Table 2. Inventory Results - List of Potential Contaminant Sources

Table 3. Results of Regulatory Database Search

Notes for Tables:

- These tables detail the resuits of the inventory completed for the protection area for the surface water intakes on
Killam and Fawcett Creeks and for the area that overlies the groundwater wells. The potential contaminant

sources (PCSs) were numbered sequentially with PCS reference numbers 1-5 located in the surface water portion
of the protection area and PCS reference numbers 6-29 located in the groundwater portions of the protection area.

- Sites and areas identified in these Tables are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly.

- Total number of sources listed in Table 1 in the DWPA may not add up to the total number of potential
contaminants sources in Table 2 because more than one type of potential contaminant source may be present at

any given facility.

- Inventory data for the surface water intake (PCS Ref. No. 1-5) was collected in August 2002. Inventory data
of the groundwater protection areas (PCS Ref. No. 6-29) was collected in November 2004. All data was
collected by Sue Gries, Oregon DEQ,
Information from applicable state and federal regulatory databases is current as of 9/27/2004.
Acronyms:

AST - Aboveground Storage Tank

DC - DEQ's Dry Cleaner database

DEQ - Oregon Department of Environmental Quality

DWPA - Drinking Water Protection Area

ECSI - DEQ's Environmental Cleanup Site Information database

HWIMSY - DEQ's Hazardous Waste Information Management System database

LUST - DEQ's Leaking Underground Storage Tank database

NPDES - Nationa!l Poliution Discharge Elimination System

PCS - Potential Contaminant Source

PWS - Public Water System

SFM - State Fire Marshall's database of hazardous materials

SIS - DEQ's Source information System database (includes WPCF & NPDES permits)

SWMS - DEQ's Solid Waste Management Systemn database

UST - DEQ's Underground Storage Tank database or Underground Storage Tank

WPCF - Water Pollution Control Facility

WRD - Oregon Water Resources Division database for water rights information
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TABLE 1A. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4100893 TILLAMOOK WATER COMMISSION
Residential/Municipal Land Uses

Relative Total in

Potential Contamination Source ) ) Notes Risk Level DWPA
Airport - Maintenance/Fueling Area Higher 0
Apartments.and Condominiums Lower 0
Campgrounds/RV Parks A (f) Lower 0
Cemeteries - Pre-1945 Moderate 0
Drinking Water Treatment Plants A ' Moderate 0
Fire Station Lower 0
Fire Training Facilities Moderate 0
Golf Courses Moderate 0
Housing - High Density (> 1 House/0.5 acres) Moderate 0
T_gﬁafi!l/Dumps ' (1) Higher 0
Lawn Care - Highly Maintained Areas Moderate 0
Motor Pools Moderate 0
Parks Moderate 0
Railroad Yards/Maintenance/Fueling Areas ) Higher 0
Schools : Lower 0
Septic Systems - High Density { > 1 system/acre) (1 Higher 0
Sewer Lines - Close Proximity to PWS N Higher 0
Utility Stations - Maintenance Transformer Storage Higher 0
Waste Transfer/Recycling Stations {1 Moderate 0
Wastewater Treatment Plants/Collection Stations M Moderate 0
Other ' 0
NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not fikely to occur when contaminants are used and managed properly.

{1) - Potential source of microbial contamination

(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are
considered moderate risks.
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TABLE 1A. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4100893 TILLAMOOK WATER COMMISSION

Commercial/lndustrial Land Uses

Relative Total in
Potential Contamination Source Notes Risk Level DWPA
Automobiles - Body Shops Higher 0
Automobiles - Car Washes _ " Moderate 0
Automobiles - Gas Stations Higher 0o
Autornobiles - Repair Shops Higher 0
Boat Services/Repair/Refinishing Higher 0
Cement/Concrete Plants _ Moderate 0
Eﬁgﬁi’ical/Petroleum'Processing/Storage Higher 0o
Dry Cleaners " Higher 0
Electrical/Electronic Manufacturing Higher 0
Fleet/Trucking/Bus Terminals Higher 0
Food Processing Moderate 0
Furniture/Lumber/Parts Stores Moderate 0
Home Manufacturing Higher 0
'.]Lln'k/Scrap/Salvage Yards Higher 0
Machine Shops Higher 0o
Medical/Vet Offices (1) Moderate 0
Metal Plating/Finishing/Fabrication Higher 0
Mines/Gravel Pits Higher 1
Office Buildings/Complexes Lower 0
Parking Lots/Malls (> 50 Spaces) Higher 0
Photo Processing/Printing Higher 0
Plastics/Synthetics Producer Higher 0
Research Laboratories Higher 0
RV/Mini Storage Lower 0
Wood Preserving/Treating Higher 0
Wood/Pulp/Paper Processing and Mills Higher 0
Other 0

NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly.

(1) - Potential source of microbial contamination

{2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.
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TABLE 1A. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4100893 TILLAMOOK WATER COMMISSION
Agricultural/Forest Land Uses

Relative Total in
Potential Contamination Source _ Notes Risk Level DWPA
Auction Lots (n Higher 0
Boarding Stables (1) Moderate 0
Confined Animal Feeding Operations (CAFOs) (1) Higher 0
Crops - Irrigated (inc. orchards, vineyards, nurseries, greenhouses) 2) Moderate 0
Crops - Nonirrigated (inc. Christmas trees, grains, grass seed, pasture) Lower 0
Farm Machinery Repair Higher 0
Grazing Animals (> 5 large animals or equivalent/acre) ) Moderate 0
Lagoons/Liquid Wastes 8} / Higher 0
Land Application Sites (1) Moderate 0
Managed Forest Land - Broadcast Fertilized Areas Lower 0
Managed Forest Land - Clearcut Harvest (< 35 yrs.) Higher 2
Managed Forest Land - Partial Harvest (< 10 yrs.) Moderate 0
maﬁéged Forest Land - Road Density ( > 2 mi./sq. mi.) Moderate 0
Pesticide/Fertilizer/Petroleum Storage, Handling, Mixing, & Cieaning Ar Higher 0
Recent Burn Areas (< 10 yrs.) Lower 0
Managed Forest Lands - Status Unknown Moderate 0
Other: - Landslides Moderate 2

NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly.

(1) - Potential source of microbial contamination

{2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irfigation
{3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks,
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TABLE 1A. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS # 4100893 TILLAMOOK WATER COMMISSION
Miscellaneous Land Uses

Relative Total in
Potential Contamination Source Notes Risk Level DWPA
Above Ground Storage Tanks - Excluding Water Moderate 0
Channel Alterations - Heavy & "~ Lower 0
Combined Sewer Outfalls ) Lower 0
Stormwater Outfalls 1) Lower 0
Composting Facilities - " 4] Moderate 0
Historic Gas Stations Higher 0
Historic Waste Dumps/Landfills (1) Higher 0
Homesteads - Rural - Machine Shops/Equipment Maintenance Higher 0
Homesteads - Rural - Septic Systems (< 1/acre) (13) Lower 0
Injection/Dry Wells, Sumps - Class V UiCs (1 Higher 0
Kennels (> 20 Pens) )] Lower 0
Military Installations Higher 0
Random Dump Sites Moderate 0
River Recreation - Heavy Use (inc. campgrounds ) n Lower 0
Sludge Disposal Areas . () Moderate 0
Stormwater Retention Basins M Moderate 0
Transmission Lines - Right-of-Ways Higher 2
Transportation - Freeways/State Highways/Other Heavy Use Roads Moderate 0
Transpdrtation - Railroads B Moderate 0
Transportation - Right-Of-Ways - Herbicide Use Areas Moderate 0
Transportation - River Traffic - Heavy Lower 0
Transportation - Stream Crossing - Perennial Lower 0
UST - Confirmed Leaking Tanks - DEQ List Higher 0
UST - Decommissioned/Inactive Lower 0
UST - Nonregulated Tanks (< 1,100 gals or Large Heating Oil Tanks) Higher 0
UST - Not Upgraded and/or Registered Tanks Higher 0
UST - Upgraded/Registered - Active Lower 0
UST - Status Unknown Higher O
Upstream Reservoirs/Dams Moderate 1
Wells/Abandoned Wells . Higher 0
Large Capacity Septic Systems (serves > 20 people) - Class Vulcs () " Higher 0
Construction/Demolition Areas Moderate 0
Other 0
NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly.

(1) - Potential source of microbial contamination

{2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.
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TABLE 1B. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS # 4100893 TILLAMOOK WATER COMMISSION

Residential/Municipal Land Uses

eqentié! Contamination Source

Notes Risk Level

Relative Total in

DWPA

Airport - Maintenance/Fueling Area Higher 0
Apartments and Condominiums Lower 1
Campgrounds/RV Parks (1 Lower 0
Cemeteries - Pre-1945 Moderate 1
Drinking Water Treatment Plants Moderate 0
Fire Station Lower 0
Fire Training Facilities Moderate 0
Golf Courses Moderate 0
Housing - High Density (> 1 House/0.5 acres) Moderate 2
Landfill/Dumps (1) Higher 0
Lawn Care - Highly Maintained Areas Moderate 0
Motor-Pcols Moderate 0
Parks Moderate 0
Railroad Yards/Maintenance/Fueling Areas Higher 0
Schools Lower 2
Septic Systems - High Density ( > 1 system/acre) (1 Higher 0
Sewer Lines - Close Proximity to PWS ] Higher 2
Utility Stations - Maintenance Transformer Storage Higher 1
Waste Transfer/Recycling Stations (1 Moderate 0
Wastewater Treatment Plants/Collection Stations 1) Moderate 1
Other 0

NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking waier.
Environmental confamination is not likely to ocour when contaminants are used and managed properly.

(1) - Potential source of microbial contamination

{2) - Drip irrigated crops, such as vineyards and some vegetables, are considerad lower risk than spray irrigation
(3} - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.
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TABLE 1B. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS # 4100893 TILLAMOOK WATER COMMISSION

Commercial/industrial Land Uses

Potential Contamination Source

Relative Total

in

Notes Risk Level DWPA

Automobiles - Body Shops Higher 1
Automobiles - Car Washes Moderate 0
Automobiles - Gas Stations Highe-r 0
Automaobiles - Repair Shops Higher 1
Boat Services/Repair/Refinishing Higher 0
Cement/Concrete Plants Moderate 0
Chemical/Petroleum Processing/Storage Higher 2
bry Cleaners ' : Higher 0
Electrical/Electronic Manufacturing Higher 0o
Fleet/Trucking/Bus Terminals Higher 2
Food Processing Moderate 0
Furniture/Lumber/Parts Stores Moderate 0
Home Manufacturing Higher 0
Junk/Scrap/Salvage Yards Higher 0
Machine Shops Higher 0
Medical/Vet Offices 0] Moderate 0
Metal Plating/Finishing/Fabrication Higher 0
Mines/Gravel Pits Higher 0
Office Buildings/Complexes Lower 0
Parking Lots/Malls (> 50 Spaces) Higher 0
Photo Processing/Printing Higher 0o
Plastics/Synthetics Producer Higher 0
Research Laboratories Higher 0
RV/Mini Storage Lower 1
Wood Preserving/Treating Higher 0
Wood/Pulp/Paper Processing and Mills Higher 1
Other 0
NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.

Environmental contamination is not likely to occur when contaminants are used and managed properiy.

{1) - Potential source of microbial contamination

(2) - Drip irmigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation

(3) - For groundwater public water systerns, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.
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TABLE 1B. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4100893 TILLAMOOK WATER COMMISSION
Agricultural/Forest Land Uses

Relative Total in
Potential Contamination Source Notes Risk Level DWPA
Auction Lots {1 Higher 0
Boarding Stables () Moderate 0
Confined Animal Feeding Operations (CAFOs) (0 Higher 1
Crops - Irrigated (inc. orchards, vineyards, nurseries, greenhouses) 2 Moderate 1
aaﬁs - Nonifrigated (inc. Christmas trees, grainﬂs, grass seed, pasture) Lower 0
Farm Machinery Repair Higher 0
_'Grazing Animals (> 5 large animals or equivalent/acre) n Moderate 0
Lagoons/Liquid Wastes )] Higher 1
Land Application Sites (1) Moderate 0
—Managed Forest Land - Broadcast Fertilized Areas Lower 0
Kflanaged Forest Land - Clearcut Harvest (< 35 yrs.) Maoderate 0
Managed Forest Land - Partial Harvest (< 10 yrs.) Moderate 0
Managed Forest Land - Road Density ( > 2 mi./sq. mi.) Moderaie 0
Pesticide/Fertilizer/Petroleum Storage, Handling, Mixing, & Cleaning Ar Higher 0
vRecent Burn Areas (<10 yrs.) Lower 0
Managed Forest Lands - Status Unknown Moderate 0
Other 0
NOTES:
Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly.
(1) - Potential source of microbial contamination
(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
(3) - For groundwater public water systems, septic systems located within the 2-year fime-of-travel (TOT) are
considered moderate risks.
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TABLE 1B. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4100893 TILLAMCOK WATER COMMISSION
Miscellaneous Land Uses

) Relative Total in
Potential Contamination Source \ Notes Risk Level DWPA
Above Ground Storage Tanks - Excluding Water Moderate 1
Channel Alterations - Heavy Lower 0
Combined Sewer Qutfalls (1) Lower 0
Stormwater Outfalls M Lower 1
Composting Facilities (1) Moderate 0
Historic Gas Stations Higher 0
Historic Waste Durmps/Landfills (1) Higher 0
Homesteads - Rural - Machine Shops/Equipment Maintenance Higher 0
Homesteads - Rural - Septic Systerﬁs (< 1/acre) 3 Lower 0
Injection/Dry Wells, Sumps - Class V UICs ) Higher 0
Kennels (> 20 Pens) ‘ {f) Lower 0
Witary Installations o Higher 0
Random Dump Sites Moderate 0
River Recreation - Heavy Use (inc. campgrounds) () Lower 0
Sludge Disposal Areas 1 Moderate 0
Stormwater Retention Basins )] Moderate 0
Transmission Lines - Right-of-Ways Lower 0
Transportation - Freeways/State Highways/Other Heavy Use Roads Moderate 2
Transportation - Railroads - Moderate 0
ﬁénsportation - Right-Of-Ways - Herbicide Use Areas Moderate 0
Transportation - River Traffic - Heavg; '''''' Lower 0
Transportation - Stream Crossing - Perennial ~Lower 0
UST - Confirmed Leaking Tanks - DEQ List Higher 1
UST - Decommissioned/Inactive i Lower 0
UsST - Nonreg[i'lated Tanks (< 1,100 gals or Large Heating Qil Tanks) Higher 0
UST - Not Upgraded and/or Registered Tanks Higher 0
UST - Upgraded/Registered - Active Lower 0
UST - Status Unknown Higher 3
Upstream Reservoirs/Dams ) Lower 0
Wells/Abandoned Wells Higher 0
kLarge Capaciﬂ}"éeptic Systéﬁ;(éerves > 20 people) - Class VUICs (1) Higher - 1
Construction/Demolition Areas Moderate 0
Other: - State cleanup site (ECSI) Higher 1

NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmentat contamination is not likely to occur when contaminants are used and managed properly.

(1) - Potential source of microbiat contamination

(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
-{3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.
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TABLE 3. RESULTS OF REGULATORY DATABASE SEARCH

PWS# 4100893 TILLAMOOK WATER COMMISSION
Reference
No. (1) Name Database Listings (2)
8 EE Auto Body Shop SFM - Paint stored in Can
SFM - Thinner stored in Can
SFM - Waste Paint Thinner stored in Steel Drum
UST list-PWS needs to verify tank permit status
HWIMSY list as a conditionally exempt generator.
10 Unocal Former Bulk Plant ECSI site with no further state action required.
HWIMBSY list as a small quantity generator of
dangerous/hazardous waste.
LUST list with unknown status
13 BPA SFM - Lead Acid Batteries-wet stored in Plastic Bottle,
Jug, Bucket
14 Tiltamook Substation UST list-PWS needs to verify tank permit status
15 Tillamook PUD SFM - Transformer Oil stored in Tank Inside Building
SFM - Waste Oil stored in Tank Inside Building
SFM - Lead Acid Batteries-wet stored in Other
17 C.E. Lewis TV & UST list-PWS needs to verify tank permit status
Appliance
18 ODOT Tillamook HWIMSY list as a conditionally exempt generator.
Maintenance Facility
LUST list with unknown status
UST list-PWS needs to verify tank permit status
19 Grunder Equipment SFM - Waste Oil stored in Aboveground Tank

Repair

SFM - Antifreeze stored in Plastic Bottle, Jug, Bucket
SFM - Diesel stored in Tank Inside Building

Notes: (1) See Table 2 and Figure. {2) For State Fire Marshals {SFM} list, information on materials in a gaseous-form is not
presented since gaseous compounds rarely pose a threat to groundwater or surface water.
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TABLE 3. RESULTS OF REGULATORY DATABASE SEARCH

PWS# 4100893 TILLAMOOK WATER COMMISSION
Reference
No. (1) Name Database Listings (2)
19 Grunder Equipment SFM - Lead Acid Batteries-wet stored in Other
Repair

SFM - Motor Oil stored in Plastic Or Non-metallic Drum
SFM - Solvent stored in Steel Drum

SFM - Used Lead Acid Batteries-wet stored in Other
SFM - Waste Antifreeze stored in Aboveground Tank

20 Hampton Lumber Mills SFM - Paint Water Based stored in Steel Drum
UST list-PWS needs to verify tank permit status

SFM - Watercare 2272 stored in Plastic Or Non-metaliic
Drum

SFM - Watercare 2255 stored in Plastic Or Non-metallic
Drum ‘

SFM - Watercare 2153 stored in Plastic Or Non-metallic
Drum

SFM - Watercare 2137 stored in Plastic Or Non-metallic
Drum

SFM - Watercare 2103 stored in Plastic Or Non-metallic
Drum

SFM - Waste Qil stored in Aboveground Tank

SFM - Waste Antifreeze stored in Plastic Or Non-metallic
Drum

SFM - Turbine Oil stored in Steel Drum
SFM - Antifreeze stored in Steel Drum

SFM - Safety-kieen Premium Gold Solvént stored in Steel
Drum

SFM - Motor Ofl stored in Steel Drum
SFM - Lubricating Oil stored in Steel Drum
SFM - Hydraulic Oil stored in Aboveground Tank

SFM - Grease stored in Steel Drum

Notes: (1) See Table 2 and Figure. (2) For State Fire Marshals {SFM) list, information on materials in a gaseous-form Is not
presented since gaseous compounds rarely pose a threat to groundwater or surface water,
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TABLE 3. RESULTS OF REGULATORY DATABASE SEARCH

PWS# 4100893 TILLAMOOK WATER COMMISSION
Reference '
No. (1) Name Database Listings (2)
20 Hampton Lumber Mills SFM - Frosto stored in Tank Inside Building

SFM - Diesel Fuel stored in Aboveground Tank

SFM - Cherry Brown Ws-814 stored in Steel Drum
SFM - Big Red Chemical Cleaner stored in Steel Drum
SFM - Babbitt Tin Based stored in Box

SFM - Transmission Fluid stored in Totebin

26 City of Tillamook 12th SFM - Diesel Fuel stored in Tank Inside Building
Street Lift Station
29 Tillamook LDS Church SIS list with a individual WPCF permit for an on-site
system.

Notes: (1) See Table 2 and Figure. {2) For State Fire Marshals (SFM} list, information on materials in a gaseous-form is not
presented since gaseous compounds rarely pose a threat to groundwater or surface water.
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St

'WATER-WELL REPORT
" STATA OF OREGON

I

Tl b e, 1L 1LY T AL SR
AUG 51981
WA_TER RESOURCES
SALEM. OREGON

State Permit No.  .o.oiivcvcnnicrevrre e

DEPT

(1} OWNER:

(10) LOCATION OF WELL:

Name Till&mOOk Wg L'er Comul ] as .i on County T3illzamook Driller’s well number 8109
Address  Gity Hall . SW % SW %Setion 29 715 r QK WM.
Cit, _Tillamook sute  Oregon Tax Lot # Lot Blk Subdivision
o Address at well location: i
(2) TYPE OF WORK (check):
New Well ﬁ Deepening O Reconditioning [J Abandon [ (11) WATER LEVEL: Completed well.

If abandonment, describe material and procedure in Item 12

((5?1)/ TYPE OF WELL:] (4) PROPOSED USE (check):
Reverse

Rotary Air @&  Driven o Domestic O Industrial O Municipsl K
Rotary Mud 7T Dug a Irrigation O Test Well O Other o
a Bored a Thermal: Withdrawal 0O Reinjection O

(5) CASING INSTALLED: Stee! * Plasic DO
Threaded [ Welded

.1”'" Diam. from g 2 ft.ta 95 fr. Gauge

12
o

Type of perforator used

Size of perforations in, by in

.............................. perfomtion.s from.vseeeen Bt e
veveess perforations from ........eeee | 195 S | X

................................................... perforations from ............... ft. to............... ft.

Well sereen installed? O Yes 0O No

(7) SCREENS:

Manufacturer's Nn.me
Hi-CAP dbl extra stnpns. .

Diam. .12::PS " Slot Size ..ZOQSet from 95 ..... ft. to lQO ft.
Diam. .. 12 PS Slot Size '20 t from 102 ft to 122. ft.

Drawdown is amount water level is lowered

(8) WELL TESTS: below static level

« g pump test made? DB Yes [1 No If ves, by whom? SETI :
g. 1110 galimin. with 7 2 ft. dravdown after &+ 3% hrs.

7750 -~ k3 - B7 -

Air test gal/min. with drill stem at _ft. hre.
Bailer test gal fmin. with ft. drawdown after hres,
“.;asi.an flow £.D.JN.
,3 :)rntureofwater, Depth artesian flow encountered . ......,...._ft

Well seal—Material used ................. cement o
Well sealed from land surfaceto .......... L"O ....................................... it
Diameter of well bore to bottom of seal 24 i

Diameter of well bare below seal ... A~ in.

Number of sacks of cement used in well seal ....... 87  sacks

How wascement grout placed? ... DUMPEd_from bottom. ...
-Rpwards. as.surface cgsing. was.removed

.22 R
ft. below land surface. Date ?/6/81
lbs. per square inch, Date

Depth at which water was first found
Static level 1g

Artesian pressure
(12) WEI_‘L{_?& Diameter of well below caging ............ooveveverecareneas
Depth drilled ' ft. Depth of completedwell 122% ft.

Formation: Describe color, texture, grain size and structure of materials; and ahow
thickneas and nature of each stratum and aquifer penetrated, with at least one entry
for each change of formation. Report each change in position of Static Water Level
and indicate principal water-bearing strata.

MATERIAL . From To S5WL
See attached sheet
Werksterted 0/ 1 1981  Completea 7/8 19

81

19 81

7/8

Date well drilling machine moved off of well

Drilling Machine Operator’s Certification: :
This well was constructed under my direct supervision. Materials used

and informaty6d repo gpe true tQ my best knowl ;.nd helief,
[Signed) s gfdz‘é ............. Date ... S/, 3.15.81
{Drilling ine )

Drilling Machine Operator’s License No. 085

Water Well Contractor’s Certification:
This well was drilled under my jurisdiction and this report is true to

o No the best g knowl belief. :
Was pump installed? ... 2o TYP® o HP oo DB e o é'élﬁ & l?eg;‘m%qulpmen’t, Ine.
Was g drive shoe used? (0 Yes K No Plugs ............ Sirze: Jocation ............ft. | © T b ﬁwm.g’r dom) AT Tyme on )
Did any strata contain unussble water? O Yes (f No Address ¢ dﬁ' e VEL ALy ¥ g?ij?
Type of Water? depth of strata ’f
Method of sealing atrata off o, . {Signed] ............... seasaae
Was well gravel packed? X) Yes {1No Stze of gravel: —3/&* Contractor's License No. .. [ /. 7 Date...o.oooo. . 2.2, ,19....8..1

NOTICE TO WATER WELL CONTRACTOR WATER RESQURCES DEPARTMENT, =TT mA gPe1o6s8590
The: exriginal and firt copy of this report SALEM, OREGON 97310 : :
are ta be fled with the within 30 days from the date of well campletion. ;




Tillamook Wa.'te_r Commission ' ' _ 3109 o

Material ' From To

Top soil, brown : - ¢ '3
Gravel & clay, cemented, rusty brown 3 12
Clay w/ gravel 3/4 minus, brown 12