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ABBREVIATIONS

Below are abbreviations used in this report.

ADD Average Daily Demand in inches

AWWA American Water Works ISO Insurance Service Office
Associations

lCOG lane Council of Governments
CDBG ComlTl1-lnity Development Block

Grant MCl Maximum Contaminant level

DEQ Oregon Department of MDD Maximum Day Demand
Environment Quality

MMD Maximum Month Demand
DIP Ductile Iron Pipe

MG Million Gallons
DWR Oregon Department of Water

Resource mgd million gallons per day

EDA Economic Development mg/l milligrams per liter = part per
Administration million

EDU Equivalent Dwelling Unit MHI Median Household Income

EPA Environmental Protection NTU Nephelometric Turbidity Unit
Agency

O&M Operation and Maintenance
EWEB Eugene Water & Electric Board

OAR Oregon Administrative Rules
FmHA Farmers Home Administration

(now RUS) OCDBG Oregon Community
Development Block Grant

ft feet
ODWR = DWR

gal gallons
OEDD Oregon Economic Development

GO Bond General Obligation bonds Department

gpcd gallons per capital per day or OHD Oregon Health Division
gallons per person per day

OMRR Operation, Maintenance, Repair
gpd gallons per day and Replacement

gph gallons per hour OSHA Occupation Safety and Heath
Administration

gpm gallons per minute
PHD Peak Hour Demand

gpy gallons per year
PKHR Peak Hour

hp horse power
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ABBREVIATIONS (Cant.)

SCADA Supervisory Control and Data
Acquisition

PRV

psi

RECD

RIF

RPBP

RUS

Pressure Reducing Valve

pounds per square inch of
pressure

Rural Economic and Community
Development (interim name for
RUS) .

Rural Investment Funds

Reduced Pressure Backflow
Preventer

Rural Utility Services

SMCL Secondary Maximum
Contaminant Level

SWTR Surface Water Treatment Rule

UFC Uniform Fire Code

ug/L micrograms per liter = parts
per billion

UGB Urban Growth Boundary

USEPA =EPA

VOC Volatile Organ Carbon

WOLF Water Development Loan Fund

WTP Water Treatment Plant

yr year or years

SOC Systems Development Charge

SDWA Safe Drinking Water Act

SDWRLF Safe Drinking Water Revolving
Loan Fund

SELP Small Scale Energy Loan
Program
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This document 'updates a 20 year old water facility plan for the City of Veneta. The
updated plan describes the existing system, summarizes pertinent planning data evaluates
system performance, and makes recommendations relative to performance and service
deficiencies. The plan also provides for expanded service to account for anticipated
growth. Finally, a financing strategy plan is included.

Section 1 includes a brief summary of the plan.· More detailed descriptions are included
in following sections.

1.1 SYSTEM DESCRIPTION

Since the city's inception in the early 1960's the city drilled nine wells. Many have been
abandoned or failed to provide sufficient quantity or adequate quality. The city's water
supply is now dependent on two operating wells. Both wells produce a satisfactory
quality water except that excess iron is encountered. The well water is treated in a 30
year old water treatment plant to remove the iron. It has been estimated that as many as
400 private wells may exist within the city limits. Any activity which affects the integrity
of these private wells has the potential to affect the city's water supply.

Primarily because fire flow requirements have been modified over the last 20 years, there
.are, areas within the city which cannot provide the recommended fire suppression
quantity.. These deficiencies were identified using a computer-based hydraulic model.
The model identifies six areas in the city where satisfactory fire flow cannot be obtained
under all service conditions.

The city generally has adequate storage, but in the wrong location. Elevated storage
provides higher reliability and is scheduled a~ a part of plan implementation. A complete
list of system deficiencies is provided below.
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Water Source:

1. In the event of well mechanical failure or some downhole problem, the city
would be dependent on one well for water supply. The single well cannot
meet peak maximum day demand during the summer months.

2. Down-hole conditions of the wells are-not currently monitored. If a well is
over pumped, the operator would not be aware of it until something has
gdne wrong.

3. Well water supply lines (especially well 9) may be accumulating solids.

Water Treatment:

1. The treatment plant is marginally capable of handling water system demand
greater than 350 gpm (1/2 of maximum day demand during summer
season).

2. The treatment plant is showing outward signs of wear.

3. The sludge management system has completely failed. Water from the
backwash cycle flows to daylight allowing water highly concentrated in iron
to be released to the forest located east of the treatment plant. The city
does not have a permit from DEQ for this operating practice.

4. Raw and treated piping systems are cross-connected.

5. Treatment plant master meters do not accurately indicate flow.

6. Valve failure has caused significant pressure drops in the distribution
system.

Transmission and Distribution:

1. Dead-end waterlines exist on Huston Road and Jeans Road and other parts
of the system. These pipes should be connected to form a loop.

2. Shallow cover is reported over a 12" waterline on 8th Street. (Length =
3,300 ft.) This pipe is at risk of failure from traffic loading.

3. High water flows, as in the event of a fire requiring sustained high flows,
draw pressures down below 20 psi in high service elevations.

4. Service pressures are less than state required minimums at higher elevations
near the southerly end of 10th Street and at the southern end of 9th Street.

EXECUTIVE SUMMARY
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5. 2" and 3" waterlines should be replaced with larger diameters.

6. There is no piping system to provide fire and water service to the elevated
area of Bolton Hill within the UGB.

7. Water service is not provided in the southwest and southeast areas within
the city limits.

8. The 100 hp pump is not operated by the reservoir telemetry system.
Replacement pump station controls are extremely difficult to locate which
suggests. these components are out of date.

9. Leakage has exceeded 12 percent although currently is less than 6 percent.
Meter systems should be checked and calibrated.

10. Single pipe service across the railroad and Highway 126 makes a precarious
link to ensure service to the north portion of the city.

Storage:

1. A small volume of upper level water is available for fighting a fire in the
event of power failure.

2. The exterior of the 0.5 MG reservoir needs to be re-coated.

3. Exterior coating of the 2.0 MG reservoir needs to encapsulate those areas
where lead based primer is exposed.

. Control System:

1. Reservoir level indicators at the treatment plant have failed and should be
replaced.

2. The operation control system fails to provide immediate notification of
system changes.

3. A program has not been initiated to determine if the system is compatible
with the year 2000 computer change (Y2K).
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1.2 PLANNING REQUIREMENTS

Table 1·1 shows population, average daily demand, maximum monthly demand, maximum
day demand, and peak hour planning criteria for Veneta.

These demand factors were used in the development of the plan. It is recognized that
water conservation may allow for more modest peaking factors, but there is no history
in the city to identify how successful such conservation measures may be. The city has 
been able, due',to the reliability of their current water supply, to provide water which
meets state and federal quality standards.

TABLE 1·1
FUTURE WATER DEMAND (GPO)

YEAR 1990-1996 2010 2020 2050

Population 4,262 5,727 10,374

ADD (gpd) 357,000 588,000 791,000 1,433,000

MMD (gpd) 597,000 984,000 1,322,000 2,395,000

MOD (gpd) 854,000 1,408,000 1,893,000 3,428,000

PKHR (gpd) 1,708,000 2,817,000 3,786,000 6,857,000

ADD (gpm) 248 409 549 995

MOD (gpm) 593 978 1,310 2,380

PKHR (gpm) 1,200 2,000 2,600 4,800

(Rounded numbers)

1.3 ALTERNATIVES

Five alternative sources of supply for Veneta were evaluated for future service. It was
determined that continued reliance on groundwater is the most reliable and economic
water supply option available. However, the Feliance on groundwater needs to be coupled
with a conservation program and a groundwater protection program to ensure a reliable
supply.

With the reliance on groundwater, the city will need to continue to provide water
treatment for iron removal. Three treatment alternatives were evaluated. Although other
alternatives had lower capital costs, it is recommended that the city continue the use of
chlorination and filtration for management of iron in their groundwater supply. The
operations staff is familiar with the requirements of this technology, and it is often
recommended for systems operated like Veneta's.

EXECUTIVE SUMMARY
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Seven pipeline improvement segments are required to ensure satisfactory water service.
The seven scheduled water main improvements are:

• 12-inch transmission main loop from Houston north to Jeans Road.

• 12-inch transmission main loop from Westland Center to 8th Street.

• 12-inch connection between Hunter to East Bolton road along existing Pine Street.

• Connection between Territorial Highway and Woodland Avenue.

• An 8-inch loop 'between Territorial Highway and Blek Drive.

• Improvements and a connection between Territorial Highway and Territorial Court.

• Upper system improvements to serve the new reservoir and high level piping.

The plan also calls for the development of a future reservoir to provide adequate upper
level service. Concrete and steel reservoirs were examined, with the final selection of
materials to be made following geologic assessments.

1.4 IMPROVEMENT PLAN

The selected plan for the City of Veneta is separated into three distinct periods of activity.
The activities are:

.. Field assessments,

.. Year 2000 improvements, and

.. Year 2010 improvements.

1.4. 1 Field Assessments

Field assessments are scheduled during the year 1999 and include six activities. Three
activities are associated with water source protection and development, two with storage
and one with pipeline improvements. The water source elements include a geologic
assessment which would search the Veneta area for selection of possible additional well
sites. The geologic assessment would include professional geological evaluation of field
conditions, drilling three pilot holes, and testing of those holes for water yield and quality.
The assessment program would culminate in a recommendation for a new supply well.
The new supply well is scheduled for drilling under the 1999 program.

To assure reliable service, the 1999 schedule includes the flushing of the water supply
line from well 9 to the treatment facilities. There is considerable concern that the lack
of routine maintenance on this line may require exceptional effort to remove accumulated
deposits.
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The preparation of this master plan included a brief examination of the coatings on the
existing reservoirs. However, the interior and exterior of these reservoirs needs to be
examined by coating specialists. Their examination will more carefully define the cost
requirements and schedule for corrosion control. In addition to the coating examinations,
a geologic survey needs to be conducted to help select possible upper level reservoir
sites. The geologic survey will consist of field reviews of possible sites at the selected
elevation and subsurface geotechnical examinations for tank foundation suitability.

The final element scheduled as a part of the 1999 program is the completion of a pipeline
connection between Territorial Highway and Woodland Avenue. This connection was
recognized as necessary in 1994 during highway improvements, and a tap and valve was
installed. Now, improvements to the Fern Ridge Library require that this connection be
made as soon as possible. Table 1-2 sh.ows the program elements and estimated cost.

:, i
i!

1.4.2 Year 2000 Improvements

Table 1-2 also shows the improvement program scheduled for year 2000. The plan
provides for the connection of the 1999 well into the system with required treatment, the
addition of one million gallons of upper level storage along with the necessary service, and
connection piping and pressure control stations. The year 2000 program will also include
installation of all of the pipelines identified in the plan along with improved system
monitoring and control.

1.4.3 2010 Improvements

Growth and service level changes will require some phased improvement for the year
2010. Implementation of these improvements will increase the reliability of the water
supply, expand or alter the iron removal facilities, increase pipe network connections
within the system and upgrade controls.

EXECUTIVE SUMMARY
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YEAR 1999 2000 2010

Water Source

Geologic Assessment

Flush Well 9 Service Line

Well Drilling

Well Equipment, Bldg, Piping

Initiate Well Protection

2nd Well

Well Land Requirements

Water Conservation Plan Review

SU8TOTAl

Treatment

Replace Existing Plant

.. .

. $ 36,000

$ 8,000

$ 30,800

$224,000

$ 40,000

$291,200

$ 15,000 $ 19,500

$ 9,000

$ 74,800 $279,000 $319,700

$380,000

Well Treatment For Future Wells

SUBTOTAL

Storage

Upper Level Tank

Reservoir Coating & Examination

Reservoir Site Selection Study

Upper Level Service
Piping/Pumping

Pressure Control Stations

Land Acquisition & Easement

SUBTOTAL

Distribution Improvements

SUBTOTAL

Control Requirements

SUBTOTAL

TOTAL

CITY OF VENETA
WA TER MASTER PLAN 3033.19

$ 5,000

$ 32,000

$ 37,000

$ 23,000

$ 23,000

$134.800

$380,000

$675,000

$1,190,000

$ 68,000

$484,500

$ 18,000

$ 15,000

$ 1,775,500

$839,000

$839,000

$179,000

$179,000

$ 3,832.500

$383,000

$383,000

$178,360

$ 19,500 .

$ 197,860

$ 15,600

$ 15,600

$916,160
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1.5 FINANCING

The plan draws from a variety of funding sources for implementation. It is recommended
that reserve funds be used to implement the 1999 program components. This allows a
quick start to facility improvements and sets the requirements for additional plan
implementation. The 1999 program will increase the reliability of the cost estimates
provided in this report and position the city to use'OCOBG funds for design and
construction of the year 2000 facilities. In addition to the OCOBG funds, the city will
draw upon the payment capacity of the urban renewal funds and will need to borrow an
additional 1.1 million dollars to fund all scheduled improvements. Table 1-3 shows the
program elements, co.sts, and the resulting consumer water rate required to fund this
plan.

Program Element

Year 2000 Program Costs

*Program element funded through Urban Renewal
(10 Year 5.5%1

OCOBG

Remaining Costs

Loan Payment (20 yr 5.5%)

Loan Reserve (10%)

Sinking fund for year 2010 improvements

a,M, R&R Costs

Total Annual Costs/Payments

SOC Revenue (10 connections/yr) * *

Remaining revenue reqd

Average #EOU connections 1st 10 years

$/connection

$/month

Cost

$3,832,500

- $2,027,621

- $700,000

$1,104,879

$92,456

$9,246

$71,200

$281,451

$454,353

- $19,370

$434,983

1,100

$396

$33

•
••

Payment capacity based upon current assessment.
Projected connections are greater, this is a conservative estimate.

EXECUTIVE SUMMARY
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2.1 NEED F()R PLAN

The City of Veneta last completed a water system master plan in 1979. Since then, the
city has experienced considerable growth and continues to receive pressure from
development interests. In addition, the 1979 plan fails to address modern standards of
practice for water systems, does not address system improvements made since 1979,
and cannot serve as a planning document for the future water system of Veneta.

Identified deficiencies related to water system operation and planning for the city are:

~ Insufficient background data or baseline information to fully assess system
deficiencies.

~ Lack of an identified schedule of improvements and method to prioritize
those improvements.

~ Insufficient planning to establish system development charges.

~ The plan is out of compliance with OHD requirements for master plan
updates.

The plan is out of compliance with Oregon State Water Policy (OAR 690
Division 86) administered by the DWR.

This report will present a plan to address the above identified deficiencies. In addition,
the report will provide the following benefits:

~ Provide a single source of data and information related to the water system
design, operation and performance.

~ Identify and prioritize required improvements.

~ Serve as a practical reference tool for managers, engineers and operators.

CITY OF VENETA
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The primary objective of this study is to plan system capacity to meet consumer and
regulatory service requirements for water to the year 2020. Water system deficiencies
are identified based on an assessment of the existing system and its ability to provide
uninterrupted service into the future. This study outlines a program for future water
system developments which meets acceptable service goals, protects public health, and
appropriately stages capital improvements. A financial plan is also provided.

2.3 PLAN CONTENTS AND SCOPE OF STUDY

A work plan and scope of work for the water master plan for the City of Veneta was
furnished in a proposal provided November 18, 1996 to the city and subsequently
included in a grant application to the Oregon Economic Development Department (OEDD).
A grant was awarded under the Oregon Community Development Block Grant (OCDBG)
program. The basic requirement of the grant is that the city receive a plan that complies
with Oregon Health Division (OHD) requirements. The work program contains the
following elements:

Description ofExisting System: The existing system is described in Section 3. The
section identifies sources of information, reviews system operation and sources of supply,
and presents a discussion of the treatment plant including management of backwash,
distribution, and storage and service issues.

Basic Planning Data: Section 4 presents the basic planning data and assumptions
used in the development of the plan. Population and associated demand characteristics
are presented along with general planning data such as environmental, social, and cultural
factors which may affect water system planning.

System Analysis: This aspect of the study reviews the future capacity of the
system related to supply, treatment requirements, delivery standards and the regulatory
environment.

Resource Protection: Resource Protection issues are discussed relative to existing
and proposed water supply options in Section 3.

Improvement Program: Following analysis of the system, a detailed improvement
program is presented in Section 6. Section 5 reviews various alternatives considered as
part of the improvement program.

Financial Program: Financial considerations are an important component of the
assessment of alternatives. In addition to financial assessments of alternatives, the plan
outlines costs of implementation and recommends an appropriate grant and loan program.
This program is provided in Section 7.

INTRODUCTION
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Conservation Program: The impact of conservation is reviewed in the planning
criteria and is included in the review of available alternatives.

Operations Program: An operation program is provided as part of the
recommended plan.

Execution: The work program was separated into 12 consultant tasks and a city
action task (Task 13). These tasks are briefly described below.

Task 1: Project Kick-offMeeting andData Gathering. Obtain and review existing
water quality, quantity, treatment, distribution, storage, metering, and cost of
service data. Meet with city and Health Division to establish study milestones,
submittal requirements, expectations and goals and delineate consultant, city and
health division responsibilities. Obtain maps, diagrams and record drawings..

Task 2: Water Quality and Service Goals. Establish with the city administrator,
public works, and city officials criteria for the water supply system. Outline
requirements of the Safe Drinking Water Act for community leaders. Prepare a
water quality and service goals document.

Task 3: Existing Water System Assessment and Description. Examine well
metering, treatment configuration and capacity, storage, and distribution. Examine
service metering systems, revenue, and fiscal obligations. Establish the existing
service area, population served, and compliance with regulatory standards, and
research repair records for trouble spots or deficiencies. Consult with public works
staff on problem areas, complaints and operation and maintenance requirements.
Field verify existing treatment system and piping configuration. Prepare AutoCAD
based system graphics using existing record drawings. Examine water rights.
Define existing system hydraulic performance. Field calibrate the system model.

Task 4: Water Supply Requirements. Examine existing water supply sources.
Determine present and long term capacity. Estimate continued service life.
Establish economic and population conditions and trends. Determine water
demand. Determine water supply requirements for a 20-year planning period.

Task 5: Regulatory Environment. Examine existing city water system conditions
and improvement requirements in the context of 1996 amendments to the federal
Safe Drinking Water Act and State regulations. Link the regulatory climate with
the city's own water quality and service goals. Identify potential future regulatory
requirements that may impact the city water system.

CITY OF VENETA
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Task 6: Distribution, Pumping andStorage. Using modeling software, examine the
performance of the existing distribution, pumping, and storage systems under
current and projected demand conditions. Develop future distribution, pumping
and storage system requirements. Examine the system for earthquake
susceptibility. Determine effects of upper elevation storage and supply
requirements on the lower system.

Task 7: Alternative Development. Identify alternative water system concepts for
source, supply, treatment, distribution, pumping, storage and metering. Evaluate
alternatives with emphasis on deficiencies noted in previous tasks. Assess the
feasibility of various proven technologies and techniques to provide long-term
quality service tor the city. Prepare concept level cost estimates for alternatives
examined. Examine opportunities ,for cooperative and coordinated water supply
and service with adjacent jurisdictions. Review concepts'evaluated with city and
state regulatory officials. Evaluate alternatives for upper-level (above 450 feet)
service.

Task 8: Selected Plan. Recommend a selected water plan which addresses
deficiencies and system requirements. The plan will be generated from analysis
and recommendations developed in Tasks 2 through 7. Prepare detailed cost
estimates for the selected plan.

Task 9: Financing and Implementation of the Plan. Prepare an implementation
plan. Outline financing options including OEDD, Rural Utility Services, and
potential revolving fund money as allocated by Congress. Balance the
requirements of various funding agencies with user rates, system development
charges and other financing assistance programs. Determine appropriate system
development charges for the upper and lower water systems.

Task 10: Draft Master Plan. Prepare a written plan that documents the task
described above. Provide the draft to the District and the Oregon Health Division.
Present the draft plan to the City of Veneta.

Task 11: Public Hearing. Submit results of the draft report in a community public
hearing. Receive public comments.

Task 12: Final Report. Incorporate comments from public hearing and agency
review into a ,final water master plan. The final master plan will meet the
requirements of a preliminary engineering report as required for Rural Utility
Services funding and the requirements of OAR 333-61 and OAR 660-11.

Task 13: City andAgency Acceptance. Obtain formal acceptance by the Oregon
Health Division and adoption of the plan by the City of Veneta.

INTRODUCTION
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2.4 AUTHORIZATION

The City of Veneta was awarded an OEDD grant to complete the Water Master Plan.
Systems West Engineers was authorized to begin work on the project in September,
1997.

2.5 ACKNOWLEDGEMENTS

First, Systems ',West would like to acknowledge the leadership of Mayor Bill Smigley
(retired) who recognized the need for a reliable water supply for the City of Veneta over
30 years ago. In addition, this study would not have been possible without the
cooperation and dedication of the staff and current leadership of the City of Veneta.

CITY OF VENETA
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The system is fully metered, and meters are read monthly. City clerical staff enter the
meter data into an accounting software package, and users are billed monthly. Routine
operations consist of monitoring tank levels, treatment status, and pump operation.
Routine operations are conducted and monitored at the public works shop located
adjacent to the 2.0 mg water storage tank and the treatment plant.

3.3 WATER SUPPLY

Wells supply system water. Nine wells have been drilled and each has produced water
of varying quantity and quality. Of these nine, wells 4 and 9 are currently used by the
city. A summary of each well's original construction data and other statistics are
provided in Table 3-1 .• As far as we are aware, the inactive wells listed in the table have
not been abandoned in accordance with Oregon's well abandonment standards. Figure
3-1 illustrates the locations of these wells. Well logs and water rights data are compiled
in Appendix A.

TABLE 3-1
WELLS DEVELOPED IN THE CITY OF VENETA

Well # Date Permit # Casing Size Original/ Currently
Drilled (inl/& Dept Current Used

(ftl Capacity
(gpml

1 08-11-67 G-3968 10/124 180/90 No

2 09-22-67 G-3968 101120 185/? No

3 05-28-64 Unknown 6/120 100/? No

~'J1 10-08-73 G-6355 8/166 300/~-zi'D Yes

5 03-27-77 Unknown 81150 85/1.5 No

6 Unknown Unknown *NR *NR No

7 06-02-78 Unknown 6/285 301? No

8 01-17-84 Unknown 8/185 170/? No

i$JI,t 09-20-91 G-11551 10/180 498/350 Yes

*NR = No Record

Wells 4 and 9 vary in terms of quality, quantity and cycle of use. For each active well.
meters are used to record daily flow. These records are submitted to ODWR annually (in
accordance with OAR 690. Division 85).

EXISTING FACILITIES
PAGE 3-2

CITY OF VENETA
WA TER MASTER PLAN 3033. 19



'\

WIlD'
'--

z

~
::>
:r

PVf.

j

RD.

LEGEND

~LL #9, JUNE..............
THROUGH SEPTEMBER II TIDBAI

OPERA nON C!A

~-~

C!A WELL LOCATION AND NUMeE~

LUTHER LN.

rg

t;;
~
0::

E.

W.P. 19.J6

ti

~~-------------

BROADWAY

RD.

EUGENE

We

~

=

/'

A. ~ .L
u ~ E: G J~H~TI. NO. 62 fE

t>:: 126~=tf=+=
NT8 ~ ~); AS WATER PACIFIC~ r= ~ TREATI.IENT

PlANT.,
G)
C
;0
fTl

JG GJ G1[J~ [;] /.,
]0 0 0 1;][]JLJID rrMNrckoL

JOO[][]I· I nu","" _ _ RD.

.ilO~'. ..~ I ~I! /GJ" 0 oo,Jc. M.' "'" ~ r-'" =
...... WOODLAND AVE. ~ ~

\T~ 1°
~ I~
hI

I
~~
Gl0- ...Zm

. I;j !!:
I!I :a 0
1:1 .0 ~
;; -m

ZUl
P ...

iJ·l
\CJ

fl..

oj

\'>,

S:\S\C\3033.19\SHT3-1.dw9 - 1/9/98. JSA
i i



The quality of water that is pumped from wells 4 and 9 is generally good. There is no
record of either well exceeding state or federal primary water quality standards for any
regulated constituent. These wells do produce water which is high in iron. There are no
known health effects related to concentrations of iron at the levels found in Veneta's
water supply. Regulations encourage that iron concentrations be kept below 0.3 mg/L
because, above this level, the water carries a red color. This color can stain plumbing
fixtures, dye laundry, and generally be a nuisance to the water user. The OHD has set
0.3 mg/L as the recommended maximum iron concentration. Because well 4 water is
close to the iron standard, it is generally introduced directly into the storage reservoir
during summer months without treatment. During winter, with well 9 off line, well 4
water is run through the treatment plant. This ability to switch source and treatment
enables the system to meet peak demand during the summer season while maintaining
acceptable water quality.

Well 9, according to the water right certificate, has a capacity of 500 gpm. However, the
high iron concentration of 3.5 mg/L imparts a deep red color to the water from this
source. The iron and color are treated by the treatment plant (see section 3.4). The
treatment plant lacks sufficient capacity to filter 500 gpm at this high of an iron
concentration, so well 9 is pumped at 350 gpm during the three-month peak season so
as not to overload the treatment plant and to achieve acceptable water quality.

~ 1'-' 1'0.13 1~''6
As part of this study, a well test was completed on well 9 for the purpose of estimating
its sustainable production. The test showed that well 9 can sustain flow rates of 600
gpm. These results are tabulated in Appendix B. The 600 gpm pumping rate did however
produce sand. The sand was found in the test equipment when disassembled after the
test. No visible sand was noted in the effluent stream of water during the test.
Particulates such as sand, indicate that water is passing through the well screens at high
velocities. Over time, this operating practice would likely clog the well screens as larger
particles migrate toward the screens replacing the voids once occupied by coarser
materials. If the water right were expanded, the water pumped from well 9 would require
monitoring to ensure that particulate buildup does not become a problem.

During the production test, a monitoring well or piezometer well, (see Appendix B) was
established for the purpose of measuring draw down influence effects of long-term
pumping. The effects on this monitoring well, located 200 feet from the test well, were
significant. The monitoring well water level· dropped 13.9-feet with a pumping level of
90.0-feet in the primary well. The test indicates that well 9 would be expected to have
an influence on wells located within 1,OOO-feet. This distance should be considered to be
the lower limit when considering new sites for well development. The well recovered to
within 84% and 92% of its initial static level within 2 and 12 hours, respectively. This
calculates to estimated full recovery within 22 hours. This far reaching drawdown effect
of well 9 indicates there exists potential for ground water contamination from local wells
that are not properly sealed or abandoned in accordance with ODWR requirements.
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Before the city water system was developed in the 1960's, approximately 1200 people
lived in Veneta, all served by private wells. It is estimated that as many as 400 wells
were drilled. Not all of these wells were properly recorded with the DWR, and we are
aware of some that continue to be used for irrigation. Based upon examination of aerial
photographs, it is estimated that as many as 50 private wells are located within the UGB,
and at least another 50 private wells exist within one-half mile of the city limits. Some
of these shallow private wells were contaminated via private septic systems. The
contamination potential remains, since a number of existing wells have not been properly
abandoned. The existence of substandard wells is a strong reason for the city to continue
to be the water" supplier for the entire community and to encourage, by ordinance, that
all residents within the UGB be connected to the city's water supply. Any private well
that is not currently used should be abandoned in accordance with DWR regulations.

It is beyond the scope of this study to evaluate geologic records and define Veneta's
groundwater watershed. We know that the city has developed 9 wells over a period of
30 years with widely varying degrees of production and quality. The first cluster of wells
(wells 1 - 5) were quite close together yet ranged in production from less than 30 gpm
to 200 gpm. For all nine wells, the system is spread out almost a mile and a half,
generally running east and west parallel and south of the railroad. These factors combine
to emphasize that mapping the aquifer or aquifers which supply the city's wells is likely
to be a complex task.

Typically, a well head protection program seeks to secure the integrity and quality of
existing groundwater sources of supply. Where groundwater production can be easily
mapped, a well head protection program can specifically define protective measures
including but not limited to zoning and other actions to ensure system protection. For
Veneta, given the current status of the system, a watershed protection program cannot
be so accurately defined. However, it is important that the city begin to take steps to

"protect their water source from contamination. Included in this program should be a
procedure for well abandonment in accordance with ODWR approved guidelines. To
encourage well abandonment, the city could initiate a well abandonment program
including the following elements:

~ Use a contractor that is city approved.

~ Cash reimbursement for well abandonment.

~ A well head protection incentive that gives the resident a reduced water rate
equivalent to some set value if they protect their well from contamination.

A minority of customers complain about the "mineral taste" of the city's water when well
9 is the primary source. They have expressed concern about the palatability of the water
and its suitability for drinking. All water quality analysis data indicates that this well
produces water which meets drinking water standards. The taste is probably related to
chlorine used to oxidize the iron which results in a higher than normal chlorine residual.

CITY OF VENETA
WA TER MASTER PLAN 3033. 19
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Well 4 was rehabilitated in 1995. The process consisted of down-hole investigations,
aquifer reconditioning, and production testing. .The down hole investigation was
conducted using a submersible video camera lowered into the well. The examination
revealed that the bottom 8 feet of the well had been filled with concrete. There was no
written record of the concrete fill. According to the well log, the fill closed some parts
of the producing aquifer. Following the video examination, the well was infused with
sulfamic acid. The acid was surged into and through the well casing and aquifer to loosen
mineral deposits. The rehabilitation program was quite successful in that production
testing reveale(l that the well was able to produce 220 gpm with less drawdown than
was previously "experienced at a production rate of 178 gpm. The results of the test are
included in Appendix B.

Well 9 is configured so that two chemical feeds can be added at the well discharge. In
the past Alum and permanganate were fed at the well head for iron control. However,
the city has had good success with iron treatment using just chlorine for iron oxidation.
As a result, only chlorine is added at this time.

Video inspections and production testing indicate that wells 4 and 9 are in generally good
condition. Mechanically, well 9 was upgraded in 1997 with a variable speed drive to
maximize the efficiency of the pump. Each well has also been retrofitted with liquid
hypochlorite (chlorine) injection at the well head instead of chlorine gas to improve safety.

Each of the two active wells is equipped with a discharge meter.

3.4 TREATMENT

Veneta's pressure filtration system was constructed in 1967 to remove iron found in the
groundwater. These pressure filters are still in use today, and comprise one of the major
weaknesses of the city water system. The filters are ten feet in diameter with a
combined surface area of 157 square feet. The filters have a manufacturers rating of 500
gpm at 3.2 gpm per square foot of filter surface area. (The comparative performance of
the filters relative to each source of supply is shown in Table 3-2). The 350 gpm filter
rate is low for typical pressure filtration rates. Filter rates as high as 5 gpm!square foot
are common. The city must operate at the lower rate because of the high iron
concentration floc .and short filter runs. As a result, there is more water available for
treatment than the filtration system can process. The capacity of the filters at 350 gpm
is 30 percent less than the capacity of well 9.

A schematic of the treatment process is provided in Figure 3-2. Water flows from the
wells into treatment plant piping where it is directed through the filters under pressure
from the well pumps. Polymer is injected into the water ahead of the pressure filters to
enhance filtration. After filtration, water is injected with soda ash to adjust pH. Water
is then routed from the treatment plant building to the 2.0 MG storage reservoir. Raw and
treated water systems are cross connected; i.e., untreated water can potentially flow into
the treated water system in the event of mechanical or electrical failure. This is shown
in Figure 3-2.
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During peak demand periods, water from well 4 is not filtered. It is disinfected and
delivered directly to storage and is mixed with treated water from well 9. This method
of water production enables the system to meet peak demand conditions and provides a
blended water with an acceptable iron concentration. During the non-peak season, well
4 becomes the primary water source, which is directed through the treatment plant and
then to storage.

A backwash from system water is used to clean the filters. Backwash frequency is
shown on Table 3-2. The distribution system provides pressure for the backwash cycle.
Table 3-2 sho",!s more water is required for backwash per month when well 9 is in use
(1996 values). Well 9 also produces considerably more iron sludge that well 4.

The water treatment 'plant, having been in continuous operation for 30 years, shows
significant signs of distress. During maintenance service in 1991, the pressure filters
were observed to have noticeable interior deterioration. At that time, one of the surface
washers inside of the pressure filter was welded back into place. Before this service,
water had been directly bypassing the filtration media in one of the filters for an unknown
length of time. In addition, the exterior surface of the pressure filter tanks has large areas
of deteriorating and flaking paint.

TABLE 3-2
WELL AND TREATMENT COMPARISON

WELL 4 WELL 9

PARAMETER

Yield (gpm) 200 600

Max. water right capacity 300 500 -.
.. -'

....~4 -. ....1"2-

Months of primary use November - April June - September /'

Production (gpm) 200 350**

Production (gallons/day) 28:i,000 -4+8~00 ~dl.//(t.

Iron concentration 0.35 mg/L 3.5 mg/L

Backwash frequency (hours) - 20 4

Backwash (gallons/cycle) 18,300 26,300

Backwash (gallons/day) 21,900 - 157,800

Sludge produced (Ibs/day) @2% 42 714

Sludge produced (Ibs/MG) @2% 147 1490

Filter loading (gpm/ft2
) 1.3 2.2

o

• Some sand production.

CITY OF VENETA
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The master meter at the treatment plant was found to be in error. Because of this
finding, daily water production is now recorded from meters located at each well site.
The master meter was indicating higher flows from the treatment plant than were actually
produced. This led to the conclusion of higher leakage rates when flow data was
evaluated.

The backwash pond, or settling pond, was originally sized to accommodate water with
lower concentrations of iron such as water from well 4. Well 9 was developed with much
higher iron coritent. The treatment of well water with high iron concentration has
contributed to failure of the original settling pond. The settling basin was clogged with
backwash effluent precipitates and abandoned in 1997. Because of the settling pond
failure, backwash water is now pumped to outside of the treatment plant building and
allowed to flow into the drainage system and into the forest located east of the treatment
plant site. This is not an approved system.

In February of 1998, local water users began to complain of sudden sustained drops in
pressure throughout the system. At first the pressure drops seemed to be random and
in isolated parts of the city. As the problem became more defined, however, and more
citizens notified the city of pressure fluctuations, a pattern was noted. After installation
of pressure sensing equipment, the city's operators and engineer determined that a
control valve at the treatment facility was remaining open during filter backwash. The
open valve was allowing system water to flow back into the 2.0 MG reservoir and caused
significant system-wide pressure drop during the backwash cycle. The valve has since
been repaired, but the incident remains a reminder of system susceptibility.

3.5 TRANSMISSION AND DISTRIBUTION

3.5.1 Pipe

Veneta's water piping system was initially constructed in 1967, primarily with asbestos
cement pipe. Since this initial construction, system piping has been expanded
considerably. The water system now includes differing materials such as PVC and ductile
iron.

The total length of pipe in the distribution system is approximately 70,800 feet or 13.5
miles. Over half of the pipe is 6-inch waterlin"e, which, historically, is the diameter of pipe
most often specified in residential streets. Table 3-3 provides pipe lengths and diameters
in the water distribution system. A comprehensive map of the water distribution system,
compiled from as-built drawings and record maps, is provided and is located in the folder
at the back of this study.

CITY OF VENITA
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Water systems with a leakage rate from 3 to 7 percent are considered acceptable.
Veneta's waterline leakage in recent years was calculated at about 12%. This high
leakage rate has decreased to a current average of approximately 6 %. This decrease in
leakage is the result of an aggressive program implemented by the public works director.
The program consists of on-going service connection and/or meter replacement, leak
location and repair, and line replacement. Much of this city's service connection pipe
consist of polybutylene plastic which was a pipe of choice in the 60's and 70's.
However, after about 30 years of use, polybutylene pipe begins to fau/Service repairs
of polybutylene" pipe have been a significant source of lea"kreduction.-

Long,~e r,uns exist on some streets inAhe water distribution system. This
piping configuration significantly inhibits the pressure and flow capabilities of the system.
Also, dead-end piping configurations do not allow water to circulate well which can lead
to bacteria build up within the pipeline. Examples of long dead-end piping runs are
located on Jeans and Hunter roads. These pipe runs, if connected or looped, would
provide greater service pressure, higher flows for fire protection, and enhanced water
circulation. The modification would also provide the added benefit of reducing service
disruptions when parts of the system are removed for maintenance.

TABLE 3-3 DISTRIBUTION SYSTEM INVENTORY
CITY OF VENETA

Pipe Size Pipe Length % of total

2 2,515 4%

3 70 .01%

4 1,125 2%

6 37,716 53%

8 9,648 14%

10 5,327 8%

12 6,695 9%
.

14 2,540 4%

16 5,158 7%

I TOTALS I 70,794 I 100% I
Because of dead-end pipe connections in the system and the increased flow requirements
of the National Fire Code, the city engineer has established a minimum transmission pipe
diameter of eight inches for all service lines in Veneta. Some minor variations to this
minimum size have been allowed where adequate looping has been assured. Clearly the
pipes smaller than 4-inch are substandard.
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AWWA standards call for waterline to be buried a minimum of 30" from finish grade to
the top of the pipe. The 12-inch pipe located on 8th Street has been reported to be
covered by as little as 18-inches of backfill material. This section of pipe should be pot
holed and evaluated for minimal cover. Replacement or protection may be necessary.

3.5.2 Water System Modeling

Performance of the piping system was evaluated using Cybernet water-modeling software
(version 2). The software was used to evaluate the water system main piping. The
computer model is not intended for the evaluation of individual services. A map of the
water system is included in the appendix. The map indicates hydrant locations, jUQction
locations, and piping structure. Possible locations for storage reservoirs and piping for
future phases of development are shown separately. The model allowed for estimation
of pipeline development required beyond the year 2020.

3.5.3 Process

The process of developing a computer water system model involved a number of steps.
The first was to obtain a suitable computer map to serve as a scaled graphic from which
pipelines and other system components, such as existing hydrants and reservoirs, were
taken. Once the map was complete, the computer software program converted the
computer graphic information to numerical data from which the modeling software
produced hydraulic analyses.

Water demand based on the current development of the city was determined by counting
dwellings from an aerial map of the city and using spreadsheet software to estimate
associated demand across the water system.

.Water system performance was then evaluated based upon actual measurements of
system hydraulic performance. This process calibrates the model which ensures that
water system hydraulic trends can be reasonably predicted. The process of calibration
involves the verification of pressure and flow of model results compared to actual hydrant
tests. The water system model was calibrated to static and dynamic residual water
pressures determined from fire flow tests conducted by the Lane Rural Fire District # 1 in
1991. After model·calibration, system improvements installed after 1991 were added to
the model. A selected compilation of water-system model data is included in Appendix
C.

Once the water system was defined and calibrated, various demand scenarios were
developed to serve as a basis to evaluate system performance including:

~ Existing system hydraulic performance for average-day, maximum-day and peak-hour
demana.

~ Future system hydraulic performance for average-day, maximum-day and peak-hour
demand.

~ Existing and future fire-flow availability at hydrants.

CITY OF VENETA
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3.5.4 Current Condition Results

The results of the Cybernet modeling pro~ess indicate the fOllowin~ncies:

.. The piping system fails to provide the minimum required fire flow in some residential
areas.

.. The distribution system in the higher service area of Bolton Hill is not capable of
supplying ';:ldequate fire flow.

Piping sections known to not provide sufficient fire flow during actual testing in 1991 by
the Fire Department have been confirmed by the modeling process. These pipes and their
locations are listed below:

.. Hunter & Huston Road. Approximately 1800-ft of 6-inch pipe on Hunter and the
east portion of this dead end pipe run which continues on Huston Road .

.. The east end of Woodland Avenue.

.. At the intersection of Forest Court and 10th Street.

.. The north end of Blek drive.

.. Territorial Court (4-inch and 2-inch pipe).

.. The 10 homes served by the small pump station above the 0.5-mg reservoir (Bolton
Hill area).

The model verified that fire flows could not be met even when system supply pressures
were allowed to come down to 20 psi everywhere in the water system. The model
identified six locations where fire flow was inadequate. The specific nodes are referenced
in Appendix C.

The results of the fire flow analysis indicate that field assessed fire flow can vary
dramatically depending on whether the distribution pumps at the treatment yard are on
or off. However, field data does not indicate pump status. For example, field tests for
hydrant 69 produced a fire flow of 860 gpm. The model, allowing for the maximum
residual pressure, shows the hydrant to have a capacity of over 1,000 gpm. The
computer model confirms that, with the service pumps on, satisfactory flow is available.
However, modeled results can yield information of limited accuracy. Other hydrants were
tested yielding higher field flow rates than produced using the model.
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The 0.5 MG reservoir has a water surface elevation of 576 feet. The upper service
elevation at around 10th and Parkside is about 480 feet. This provides a service pressure
of 41 psi during routine conditions. However, under conditions of high demand or a fire
flow the service pressure in this area drops dramatically. Because state regulations
require that system water pressure be maintained above 20 psi at all times, the conditions
in the Parkside area limit the fire flow availability to the entire community. The model
identified 61 hydrants in which performance was limited by the requirement to sustain
pressure.

Also of concern is the possibility that system pressure in these high areas will fall to
below zero and create a vacuum. If the system is operating with a vacuum, contaminates
may be drawn into the water system. A plausible scenario would involve a large pipe
break and an individual with a garden hose filling a car radiator at a higher elevation.
With the sudden large demand created by the pipe break, a negative pressure at higher
elevations can cause the garden hose to draw antifreeze into the water distribution
system. A major fire could also cause this to happen. This model suggests that in the
event of a major fire, pressures at services located in the Bolton Hill area are at risk of
becoming negative; i.e., there is a high potential for contaminates to enter the water
system.

3.5.5 Pump Stations

The city has two pump stations. The main pump station is located at the water treatment
plant and the other is located adjacent to the 0.5 MG reservoir in the Bolton Hill area.
The main pump station serves the entire city while the Bolton Hill pump station is sized
to provide service to 10 residents.

The pump station at the treatment plant was constructed in the early 1980's concurrent
with the 2.0 MG reservoir. Each of the three motor and pump combinations is comprised

. of a Century motor and Jacuzzi pump. Stainless steel rod level sensors at the 0.5 MG
reservoir control the pump cycles. The three constant speed pumps, with ratings of 30,
50 and 100 horsepower, are activated in turn from smallest to largest based on the 0.5
MG reservoir water surface elevation. The cumulative hours of operation, as of October
1997, are listed below.

CITY OF VENETA
WATER MASTER PLAN 3033.19

EXISTING FACILITIES
PAGE 3-13



The list shows that most demand is supplied by the 30 hp pump and indicates that the
100 hp pump has provided very few service hours during its 15 years of connection (less
than 2/10 of a percent). Currently, the 100 hp pump can only be operated manually.
Parts were borrowed from the 100 hp pump to service the 50 hp pump, and replacement
parts to put the 100 hp pump back to automatic operation could not be located. Note
that when the 100 hp pump does operate, system velocities increase to such a level that
iron deposits in the distribution system break loose and red colored water exists
throughout the system.

The pump station located on Bolton Hill has a pneumatic tank and is sized to supply water
to services at an elevation equal to or higher than the 0.5 MG reservoir. The capacity of
this small pump station is limited, providing approximately 25 psi to the home at the
highest elevation. The operation of this small system has been satisfactory but does
require considerable operator attention. The delivery pipe is 2-inch and is too small.

3.6 STORAGE

The city currently has two welded-steel reservoirs. A 2.0 MG reservoir is located at the
water treatment plant site and a 0.5 MG reservoir is located adjacent to the intersection
of Bolton Hill Road and Dogwood Lane.

Both reservoirs are in good condition. In 1994, each received interior cleaning and
patching on areas where the existing coating had deteriorated. Sand was also cleaned
away from the inlet of the 2.0 MG reservoir. Apparently, at some time, sand entered the
water process stream and made its way into the storage tank. This could have occurred
when the surface washer broke inside of the pressure filter and was stuck vertically in the
filter media. The sand that settled inside of the reservoir was forming a small cone
around the inlet pipe possibly restricting flow.

The exterior of the 2.0 MG reservoir is in good condition aside from some discoloration
of the exterior shell. The 0.5 MG reservoir is in similar condition; however, small areas
of the tank coating are peeling. There are numerous points on the surface where rust can
be seen through the exterior coating. This problem should be corrected.Y

Paint samples were· collected from both storage tanks to evaluate the lead content of the
coating. Each sample was tested by Pacifio Northwest Laboratories. The 0.5 MG and
2.0 MG paint samples contain 5,500 and 82,000 parts per million lead content,
respectively. The lead in both samples is at levels typical of the paint used during the
time period that each reservoir was constructed. Most likely the lead content is a result
of using "red lead" primer as a part of the exterior coating. The most prevalent technique
for management of this hazardous material is to provide a surface coating which
effectively encapsulates the lead and prevents environmental leakage. In the event the
reservoirs are repainted in the future, paint removal from areas which receive prep work
must be collected and disposed of properly.
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Volatile Organic Carbon (VOC) contamination did occur in the 2.0 MG reservoir in 1994.
This was apparently the result from chemicals leaching into the water from the patching
materials used to recoat the interior of the reservoir. Flushing and testing corrected the
problem. This condition is checked on a routine basis and has not reoccurred.

The functions of an elevated reservoir are to provide pressure to the distribution system
when pumps are off-line, to provide water storage reserves in the event of power failure,
and to provide storage for an emergency event such as fire. If a long-term power failure
occurred, the city would be reliant upon the 0.5 MG reservoir for service. In the event
of power outage, and assuming average day use, the reservoir located on Bolton Hill
would provide sufficient demand for approximately 40 hours. During the summer season
this time duration would decrease to just over 24 hours. The 2.0 MG reservoir would not
support system demand in the event of fire because it is at too low of an elevation.

L 1:><) .........1.. f'!1L"6"- 1tJ~
In the event of fire, the Uniform Fire Code requires that residential developments have the
capacity of providing 1,000 gpm for two hours duration (120,000 gallons). Fire flow
requirements for larger buildings, such as the Fern Ridge School or Fern Ridge Center
buildings, would require fire storage volumes of approximately 4,750 gpm for 4 hours or
1.14 MG total volume. Currently, sufficient storage is available to accommodate these
fire-flow requirements at the 2.0 MG reservoir in terms of volume only. The worst case
scenario would be a major fire event that occurs during a power failure. This situation,
although unlikely, would leave the 2.0 MG reservoir out of service and would drain the
0.5 MG reservoir in a little less than 2 hours at a flow rate of 4,750 gpm. In practical
terms, during a power outage, the system can not deliver 4750 gpm and the duration at
the actual flow rate would be nearer 4 hours, according to maximum fire flow rate tests
completed by the Lane County Fire District and predicted by the system model.

3.7 SYSTEM CONTROL

.The water system operates in the following sequence:

.. Level sensors in the 0.5 MG reservoir control the three pumps at the treatment plant
pump station. As the water surface level drops, pumps are activated one at a time
starting with the 30 hp pump. The 50 and 100 hp pumps follow in turn as the
reservoir level. continues to drop. Level control telemetry for the 0.5 MG reservoir
is routed through overhead power lines-.

.. Level sensors in the 2.0 MG reservoir control the well pumps in a similar manner. As
the water surface level drops in the 2.0 MG reservoir, the well pumps are activated
and begin to fill the 2.0 MG reservoir via the pressure treatment process. Level
control telemetry for well controls is underground.

.. Backwash system pressure is provided by the distribution system. Two valves are
repositioned to direct water from the distribution system back through the pressure
filters.
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This control system is somewhat awkward and requires field assessment for many alarm
conditions. Finally, the city needs to run their existing system through some analysis to
verify that it will be compatible in the year 2000, Le., Y2K assessment.

3.8 DEFICIENCIES

A summary of the city's water system deficiencies are listed below based on the various
categories.

3.8.1 Water Source:

1. In the event of well mechanical failure or some downhole problem, the city would
be dependent on one well for water supply. The single well cannot meet peak
maximum day demand during the summer months.

2. Down-hole conditions of the wells are not currently monitored. If a well is over
pumped, the operator will not be aware of it until something has gone wrong.

3. Well water supply lines (especially well 9) may be accumulating solids.

3.8.2 Water Treatment:

1. The treatment plant is marginally capable of handling water system demand greater
than 350 gpm (1/2 of maximum day demand during summer season).

2. The treatment plant is showing outward signs of wear.

3. The sludge management system has completely failed. Water from the backwash
cycle flows to daylight allowing water highly concentrated in iron to be released
to the forest located east of the treatment plant. The city does not have a permit
from DEQ for this operating practice.

4. Raw and treated piping systems are cross-connected.

5. Treatment plant master meters do not accurately indicate flow.

6. Valve failure has caused significant pressure drops in the distribution system.

3.8.3 Transmission and Distribution:

1. Dead-end waterlines exist on Huston Road and Jeans Road and other parts of the
system. These pipes should be connected to form a loop.

2. Shallow cover is reported over a 12" waterline on 8th Street. (Length = 3,300
ft.) This pipe is at risk of failure from traffic loading.

EXISTING FACILITIES
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3. High water flows, as in the event of a fire requiring sustained high flows, draw
pressures down below 20 psi in high service elevations.

4. Service pressures are less than state required minimums at higher elevations near
the southerly end of 10th Street and at the southern end of 9th Street.

5. 2" and 3" waterlines should be replaced with larger diameters.

6. There is no piping system to provide fire and water service to the elevated area of
Bolton Hill within the UGB.

7. Water service is not provided in the southwest and southeast areas within the city
limits.

8. The 100 hp pump is not operated by the reservoir telemetry system. Replacement
pump station cOl)trols are extremely difficult to locate which suggests these
components-are out of date.

9. Leakage has exceeded 12 percent although currently is less than 6 percent. Meter
systems should be checked and calibrated.

10. Single pipe service across the railroad and Highway 126 makes a precarious link
to ensure service to the north portion of the city.

3.8.4 Storage:

1. A small volume of upper level water is available for fighting a fire in the event of
power failure.

2. The exterior of the 0.5 MG reservoir needs to be re-coated.

3. Exterior coating of the 2.0 MG reservoir needs to encapsulate those areas where
lead based primer is exposed.

3.8.5 Control System:

1. Reservoir level indicators at the treatment plant have failed and should be replaced.

2. The operation control system fails to provide immediate notification of system
changes.

3. A program has not been initiated to determine if the system is compatible with the
year 2000 computer change (Y2K).
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The planning criteria for a capital improvement program is based upon the study area,
other planning efforts, the history of the system, growth, and population dynamics. The
regulatory environmer.lt also plays a key role. Outside factors such as conservation,
service period, and standards of service further contribute to the foundation upon which
a plan is constructed. This section reviews these factors and establishes the basis for the
development of alternatives and the selected plan.

4.1 STUDY AREA

Veneta is located on Highway 126, approximately 13 miles west of the city of Eugene
in central Lane County (see Figure 4-1). The main business and residential portion of the
city is located about one-quarter mile south of the highway. The Central Oregon and
Pacific Railroad runs parallel to and south of Highway 126. Highway 126 is the primary
transportation corridor from the Eugene area to the Oregon coast.

Veneta primarily serves as a bedroom community for industrial and commercial enterprises
located in the Eugene/Springfield metropolitan area. Existing land use in Veneta is mainly
residential, with a modest mix of commercial and industrial uses. Future land use is
expected to follow this historic trend. Development interests in the city are mainly
limited to proposals for residential expansion, although some commercial and industrial

. developments will likely occur in the future. Gas stations, fast food restaurants, mini
grocery stores, and a shopping center line the Highway 126 corridor and provide
commercial services for residents and travelers.

The city currently has an art gallery, dollar store, tanning salon, video store, four
restaurants, two banks, two convenience stores, a florist, cleaners, deli, antique and
second-hand clothing shops. The most visible retail development is the 103,000 square
foot West Lane Shopping Center north of and"along Highway 126. The Fern Ridge School
District is also a significant employer. The school district has two schools within the city
limits and has discussed the possibility of a third.

The Water Master Plan study area is contiguous to the urban growth boundary (UGB) and
is shown in Figure 4-2. The UGB is also the planning area for the city's wastewater
facility plan which contains a more detailed description of the UGB area.
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4.2 RELATED PLANNING DOCUMENTS

The city adopted a wastewater master plan in September of 1997. This plan outlines the
wastewater collection and treatment facilities required through the year 2020. The plan
includes a detailed discussion of the physical environment and the socio-economic
environment within the UGB. The reader is referred to that document for presentation of
these issues. Population, a critical planning component, is also discussed in the
wastewater master plan. The population estimates for water planning are discussed in
Section 4.4 below.

The city has authorized development of a transportation master plan. This plan, which
is being developed by the Lane Council of Governments (LCOGI. has been issued for
community review in draft form. New streets proposed in the plan are integrated with
proposed water line loop requirements of this plan.

The city is also conducting State of Oregon required periodic review of the comprehensive
plan. That review includes an inventory of buildable lands, wetlands, and other periodic
review assessments. Periodic review, scheduled for completion in 1999, will include
integration of facility requirements developed in this water plan.

The city recently authorized the development of a storm drainage master plan scheduled
for completion in spring of 1999.

4.3 SYSTEM HISTORY

The City of Veneta's water system was originally constructed in 1967. The initial system
consisted of a well (well 11. a pressure-filter filtration plant, backwash settling basin,
system piping and a 0.5 MG storage reservoir.

While planning for the new water system in the early 60's, approximately 20 people
within Veneta were infected with hepatitis at nearly the same time. The cause was
attributed to septic tank leach fields that tainted the ground water source. Shallow
private wells that the citizens of Veneta relied upon at the time were considered causative
factors for the hepatitis outbreak. While planning had already begun for the water
system, this outbreak was a convincing reason to pursue a reliable source of safe drinking
water. The water system was installed duriRg the years Bill Smigley was a councilman
of Veneta. He is credited, along with other community leaders, for implementing the
water and sanitary systems improvements.

Water system expansion in the early 80's included a pump station, a 2.0-MG storage
reservoir and transmission/distribution piping upgrades. These improvements were the
result of implementation of recommendations outlined in the 1979 master plan.

PLANNING CRITERIA
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4.4 POPULATION AND SERVICE CONNECTIONS

As of July 1997, the City of Veneta had 872 meters serving approximately 1,084
dwellings. The estimated population at that time was 2,870. This population figure is
taken from estimates provided annually by the Center for Population Research and
Census, Portland State University.

The city experienced considerable variation in population through the 1980's. The
estimated low f,or that decade was in 1986 with a population of 2,290. Since then, the
community has'shown a steady increase in population at greater than a 3% annual rate.
A significant growth rate is anticipated because of Veneta's appeal as a bedroom
community to serve commercial and industrial development in the Eugene/Springfield area.

The following discussion of population dynamics mirrors the study recently completed for
the wastewater facilities plan. The wastewater facilities plan predicts population to the
year 2017. The planning period for this water study is from 1998 to 2020. For
completeness, portions from the wastewater facilities plan are repeated here with charts
and tables indicating future population increases to the year 2020.

4.4.1 Historic Population
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The population of Veneta remained relatively constant through the late 1960's when the
population declined dramatically due to a downward trend in the wood products industry.
Comparatively, Lane County population increased steadily until the early 1980's, then
dropped until 1987. The population of Veneta and Lane County reflects the rise and
decline of the forest products industry. Production slowdowns in Veneta did not affect
the overall population figures of Lane County, but recessions in the late 60's and early
80's hit the entire region hard.

. Veneta became incorporated in 1962. There is no prior census data specific to Veneta.
In 1962, the city's population was 1,125. The city experienced steady growth
throughout the 60's and 70's. In 1980 a population of 2,449 was reached. The
population declined to a low of 2,290 in 1986 and then climbed to 2,470 by 1989. The
population growth from 1990 to 1997 is shown on Figure 4-3 below.

FIGURE 4·3
CITY OF VENETA POPULATION FOR 1990 -1997
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4.4.2 Future Population

Population growth is the basis for determining future water demand and the associated
sizing of water system components. To estimate future populations. past trends need to
be taken into account. Predicting the population trends for Veneta is complicated by
adjustments for sporadic growth patterns. an economy subject to flux, and changing
development interests. As of spring 1995. a total of over 500 housing units were being
planned for development within the city. Discussions in early 1996 with developers have
suggested as many as 680 additional housing units are in some stage of progression.
Most of these units were proposed for the southwest portion of the city. However. by
late 1995. only two subdivisions (a total of 40 lots) had been submitted for tentative
approval to the planning commission. This seemingly low figure for new construction is
attributed to the city having imposed a new construction moratorium because of the
limited ability of the wastewater treatment facility to handle additional growth. The
wastewater issue is scheduled for resolution in the year 2000.

Lane County planners and population estimators for the state of Oregon have generally
acknowledged a 2 percent annual increase in population as reasonable. The City of
Veneta's 1989 comprehensive plan estimated an urban service area population of 5,944
by the year 2010 based on a 3 percent annual growth rate.

Table 4-1 lists the projected growth rate for the City of Veneta that will be used in this
Water Master Plan for the period from 1997 through 2020. This population growth
scenario and others were presented to and discussed by the Veneta City Council on
February 12. 1996 as part of the wastewater facilities plan. The council determined that
the selected growth estimate through the year 2020 most likely projects the future
population growth.

TABLE 4-1
PROJECTED WATER SERVICE POPULATION

FOR THE CITY OF VENETA

YEAR ANTICIPATED PROJECTED

1997 5% 2.902

2000 3% 3.171

2010 3% 4.261

2020 3% 5.727

2021 to 2050 2% 10.374
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This figure conveys fast initial growth followed by moderately high growth. At this time,
there are an estimated 400 homes and businesses within the city limit which are served
by private wells. These private water sources are assumed, over the life of this plan, to
transfer to the city system.

4.5 ECONOMIC CONDITIONS AND TRENDS

The basic economic sectors of a community manufacture and produce goods for
consumption bV the people. Employment in these basic sectors generate capital for the
purchase of other goods and services. Non-basic sector establishments provide goods
and services to the community such as retail stores and restaurants. Non-basic sector
businesses are highly dependent on the basic sector industries.

The City of Veneta has a modest commercial and industrial base. A variety of commercial
enterprises can be found within the city limits including gas stations, fast-food
restaurants, storage units, mini-grocery stores and a shopping center. Additionally,
Veneta serves in part as a bedroom community to Eugene. Veneta offers a small-town
feel by comparison to Eugene's ever increasing urbanization. By virtue of Eugene's
growth, as seen especially in recent years, it is reasonable to assume that Veneta will
continue to experience growth as well.

4.6 WATER DEMAND

The sizing of water system components is based on estimates of future water demand.
The objective of this section is to identify current water consumption and to project future
water requirements. Future water demand is then used to size major system components.
The projections of future water demand will be based, impart, on the population growth
and economic predictions discussed in this section.

Water system demand is the amount of water delivered from the source of supply to the
distribution system over a given period. In most water systems, the rate of demand
varies considerably throughout the year and during each day. The demand rate is
typically lower during winter months, and then increases significantly during the summer
due to warmer temperatures, irrigation requirements, and seasonal increases in
population. Another factor that increases the demand for water are special events. During
the 2nd weekend of July, the Oregon Country Fair event occurs in the area directly north
of the city. This popular annual event is attended by approximately 10,000 people per
day and lasts for four days. During this event, local economic activity increases which
affects water demand. Water is not furnished by the city to the fair directly.

Per capita demand data is generally used to evaluate and compare system demands. The
per capita demand rate is the system demand divided by the population served and is
expressed in units of gallons per capita per day (gpcdl. Demand rates may also be
expressed in million gallons per day (mgdl. gallons per day (gpdl or gallons per year (gpy).
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Annual Demand represents total water consumption for a 365-day (one-year) period. The
annual demand is used to compare water use for various classifications of users and is
also used to help set water rates.

Average Day Demand (ADD! is defined as the average daily rate of demand for a 24-hour
period or annual demand divided by 365. Average day demand is useful as a guide for
sizing reservoirs and can also be used to determine annual operating costs.

Maximum Month Demand (MMDI is the total sum of water production for the peak month
(the month with the highest amount of water produced). This demand is expressed in
terms of total monthlY,demand or average daily demand during the maximum month. The
maximum month demand is useful in evaluating storage requirements and source
reliability.

Maximum Day Demand (MDDI is equal to the largest volume of water delivered to the
system during a single day. Typically, the maximum day demand occurs during the
summer and in some cases during a holiday, Maximum day demand is used to determine
the capacity of water supply facilities including wells, pump stations, treatment plants and
transmission mains.

Peak Hour Demand (PHD! is the maximum instantaneous demand during a single hour.
Peak hour demand determines the capacity of the distribution pipelines when fire flow is
not a consideration. Peak hour demand can also be used for reservoir sizing.

4.6.1 Present Water Demand

Water demand is often expressed in terms of a water year. The water year runs from
October 1 through September 30. Annual water year consumption is plotted from 1985
to 1996 in Figure 4-4. The figure illustrates that annual water consumption is increasing.
The highest annual water consumption occurred in 1994 with a demand of 144.5 million
gallons. Tables 4-2, 4-3, and 4-4 define water system demand for average day,
maximum month, maximum day and peak hour respectively. Table 4-5 summarizes
current water demand information. These tables produce ratios or peaking factors relative
to the ADD. These ratios are then applied to future populations.
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FIGURE 4-4

ANNUAL WATER CONSUMPTION: 1985 - 1996
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TABLE 4-2
ANNUAL WATER-YEAR CONSUMPTION

FOR THE CITY OF VENETA (1990 . 1996)

Water Year Total Annual ADD Population Capita Flow
Water Use (gpd ~ 1000) (capita) (gpcd)

(* 1ooof,,' ... 7~~\c '_ •

",,-.-

31/1990-91 115,879 2,535 125

1991-92 130.219 35) 2,595 137

1992-93 116,807 320 2.605 123

1993-94 146,695 402 2.660 151

1994-95 139.866 383 2,785 138

1995-96 129,460 355 2,845 125

AVERAGE 133

• Excludes those not served by the water system.
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TABLE 4-3
MAXIMUM MONTHLY

TOTAL WATER CONSUMPTION (1990 - 1996)

Water Year Month Maximum MMD/days per MMD/ADD
Monthly month

,..~/~ ..,7>1- De~and (gpd.1000)
-(gpm ¥ 1000) ~

"

1990-91 July 15,285 493 1.56

1991-92 •August 16,947 547 1.53

1992-93 August 17,832 575 1.80

1993-94 July 24,036 775 1.90

1994-95 July 19,347 624 1.63

1995-96 July 17,865 576 1.61

AVERAGE 1.70

TABLE 4-4
MAXIMUM DAY & PEAK HOUR

WATER CONSUMPTION (1993 - 1996)

Water Month Maximum MOD/ADD Peak Hour PHD/ADD
Year Daily Demand

Demand (gpd)
(gpd)

1993 July 974,000 2.4 1,948,000 4.8
to

1994

1994 July 856,000 2.2 1,712,000 4.5
to

1995

1995 July 911,000 2.6 1,822,000 5.1
to

1996

Average 2.4 Average 4.8
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TABLE 4·5
SUMMARY OF CURRENT WATER DEMAND IN THE CITY OF VENETA

DEMAND TOTALS PEAKING PER CAPITA
PARAMETER (gpd) FACTORS (gped) *
Average Day 357,000 . 138

(ADD) gpd

Maximum Month 597,000 1.7 231
(MMD) gpd

Maximum Day 854,000 2.4 330
MOD

Peak Hour 1,708,000 4.8 661
Demand (PHD)

• ~ Based on a population of 2,521 and includes only the population served.

4.6.2 Future Water Demand

An accurate estimate of future water demand allows for the economic sizing and phased
installation of facilities and helps to establish a user charge system which encourages
reasonable conservation of water and acceptable consumption rates. Analysis of future
water demand also helps to determine the adequacy of existing facilities and the capacity
of proposed improvements. Current water demand is identified and future demand
estimated by applying a reasonable growth factor.

There is a degree of uncertainty associated with projecting future water demand because
of estimates used to define the community's current water use and assumptions made
about anticipated growth. The impact of water conservation measures on a community's
future water consumption is also difficult to predict. Accordingly, the selection of future
water demand parameters is based on engineering jUdgment which takes into
consideration the above uncertainties and reasonable unforseen circumstances.

Future population and service water demand y/ithin the city for 1997 and the design years
2010, 2020 and 2050 are presented in Tables 4-6 and 4-7, respectively. The per capita
values are assumed to be constant and do not include any reductions in use as a result
of water conservation policies.
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TABLE 4-6 FUTURE .PO.PULATION &. SERVICES

Year 1997 2010 2020 . ·2050

Population 2.870 4,262 5,727 10,374

# of Services 872 1,330 1.788 3,238

Net Increase' 458 916 2.379

TABLE 4-'
FUTURE WATER DEMAND (GPO)

YEAR 1990-1996 2010 2020 2050

Population 4.262 5,727 10,374

ADD (gpd) 357,000 588,000 791.000 1,433,000

MMD (gpd) 597,000 984.000 1,322,000 2.395,000

MOD (gpd) 854,000 1,408,000 1<::1,893:<300) 3,428,000

PKHR (gpd) 1,708,000 2,817,000 3.786,000 6.857.000

ADD (gpm) 248 409 549 995

MOD (gpm) 593 978 1,310 2.380

PKHR (gpm) 1,200 2.000 2.600 4,800
Rounded numbers.

4.7 WATER CONSERVATION

Water conservation or the lack of conservation can have significant impact on the long
range water supply plan. As the demand for water increases and the availability of supply
decreases. conservation may be a viable option available to meet long-term resource
needs. Implementation of appropriate water conservation measures can result in the
following benefits.

Avoid. postpone or reduce capital costs associated with new facilities.
Reduce ongoing operation and maintenance costs and requirements.
Provide for increased distribution and transmission system efficiency.
Decreased hydraulic load to the wastewater treatment facilities.

PLANNING CRITERIA
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State regulations require, in conjunction with the city well #9 water rights permit, that the
city review feasible and appropriate water conservation. The city does not currently have
a water conservation plan.

State water conservation plans must include an assessment of both water conservation
and water c"urtailment strategies. Water conservation measures and water curtailment
are reviewed in Appendix F.

4.8 DESIGN ".LIFE AND PLANNING PERIOD

This segment establishes preliminary design criteria for water system components based
on the capacity ana sizing criteria developed in Section 4.6 and water demand
projections. Design criteria over the next 50 years are examined.

4.8.1 Design Life

The design life of a water system component is sometimes referred to as its useful life.
The selection of a design life is a matter of judgment based on the facility and intensity
of use, type and quality of materials used in construction, and the quality of
workmanship. The estimated and actual design life for any particular component may
vary depending on the above factors.

The establishment of a design life provides a realistic projection of service upon which to
base an economic analysis of new capital improvements. The design life of each water
system component is discussed more fully below.

4.8.2 Planning Period

" The planning period is a time frame, beginning at the present time and extending to the
future, during which the recommended water system is expected to provide sufficient
capacity to meet the needs of all anticipated users. The required system capacity is
based on population, water demand projections. and land-use considerations.

The planning period is determined by the ability and/or desire of a community to finance
improvements. The selected planning period must have a sufficiently short duration for
the current users to derive the benefits of a water project and long enough to provide
reserve capacity for future growth and water demand. A planning period of 20 years has
been selected. Additional projections for population growth and water demand will also
be made for 10 and 50-year periods to satisfy the short and long-range supply
requirements contained in the rules on municipal water planning. The base for all of these
planning periods will be year 2000.
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The planning period for a water system and design life for its components may not be
identical. For example, a properly maintained steel reservoir may have a design life of 60
years, but its size is determined by the projected fire flow and water consumption demand
for a planning period of 20 years. At the end of the initial 20-year planning period, the
water demand may be such that an additional reservoir is required. However, the existing
reservoir, with a design life of 60 years, would still be useful and remain in service for
another 40 years.

4.9 DESIGN LIFE AND CAPACITY/SIZING CRITERIA

Each component of a water system must have sufficient capacity to meet the water
demand during the planning period and, optimally, over its design life. The design life and
capacity sizing requirements for the water system components are given below.

4.9.1 Source

Ideally, the water source(s) must be capable of meeting the maximum system demand on
a daily basis far into the future and require minimal treatment. Also, the source(s) should
provide for increased water demand over time to accommodate community growth.
Selecting a water source which meets these criteria must be balanced with the
investment required for development.

The water source planning should provide for sufficient water to meet the city's MOD for
50 years. In addition, the source must be capable of offering supply continuity for the
maximum month demand (MMD). Based on population projections given in Section 4.6.2,
the MMD is estimated to be 3,428,000 gpd in the year 2050.

4.9.2 Intake/Pumping Facilities

Intake piping and wet wells are not easily expanded and should be sized to meet the
anticipated maximum daily demand well into the future. A design life of 50 years for
such facilities is common.

Pumps and associated equipment can be expected to last no more than 20 years before
extensive maintenance or replacement is necessary. Commonly, two pumps are installed
in a pumping station, each having a capacity -equal to the current maximum daily demand
or the capacity of the water treatment plant. Typically, the pumps alternate after each
cycle. As demand increases, both pumps can be used to meet the increased water use.

4.9.3 Water Treatment Facilities

Major structures and buildings should have a design life of about 50 years. Treatment
facilities are commonly designed for a 20-year demand period because such facilities can
be expanded. Process equipment would initially operate part-time to meet the average
daily demand. In the future, the treatment plant would operate on a full-time basis to
meet the expected higher demand.

PLANNING CRITERIA
PAGE 4-14

CITY OF VENETA
WA TER MASTER PLAN 3033.19



4.9.4 Storage Reservoirs

Distribution storage reservoirs should have a design life of 60 years (steel construction)
to 80 years (concrete construction). The actual reservoir life will depend on the quality
of the materials and workmanship during the original installation, as well as the quality
of maintenance. Several practices, such as the use of cathodic protection, regular
maintenance and frequent painting can extend or ensure the design life of steel reservoirs.

4.9.5 Water Main and Appurtenances

Water distribution mains should have a design life of 40 to 60 years. The mains are
typically sized for fire'flow and 20-year population demand, or fire flow and saturation
development demand. The mains should be at least 8 inches in diameter to ensure fire
flow capacity. All pipelines should be large enough to sustain the state of Oregon
required minimum pressure of 20 psi at all service connections.

Water transmission mains should have a useful life similar to distribution mains. Sizing
of these mains should, however, be based on a 50 to 60 year planning period, especially
if the mains are long and cannot be economically paralleled in the future. Generally,
transmission mains should be sized for peak fire flows plus average daily demand.

The city has experienced isolated pipe failure problems. Most of these pipe failures have
been due to construction activity close to or involving the city's old AC water mains but
other incidents have involved PVC pipe failure, poor tapping success on PVC pipe and
problems with fittings. For these reasons, and because the city is projecting a water
distribution grid to service the city for up to 50 years, it is recommended that the pipe
material of choice for the city should be ductile iron pipe (DIP). DIP has an exemplary
history of performance (in some locations over 100 years), greater interior diameter,
requires less care during installation and is far less suspectable to damage. These factors
coupled with less stringent trenching and backfilling requirements generally offset the
greater front end cost of DIP. DIP will be the pipe material used for Veneta's water
supply needs. Use of a single pipe material assures compatible fittings, assists with pipe
material inventory management, and helps operators maintain the system.

In addition to the above criteria, the following guidelines are recommended for the design
of water distribution systems:

Six-inch diameter lines (6") - Only acceptable in densely looped, well interlaced
systems and short cul-de-sacs of less than 200 feet.

Eight-inch diameter lines (S") - Minimum size for permanently dead-ended mains
supplying fire hydrants and for minor trunk mains. Required where systems grid
length is more than 300 feet. City minimum pipe diameter unless approved by
engineer.

Twelve-inch diameter and larger (12" & up) - As required for trunk (feeder) mains.
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The distribution system lateral mains should be looped whenever possible. A lateral main
is defined as a main not exceeding eight inches in diameter that is installed to provide
water service and fire protection for a local area including the immediately adjacent
property. The normal size of lateral mains for single-family residential. commercial.
industrial and multiple family areas is eight inches in diameter.

The installation of dead-end mains and single mains that serve relatively large areas
should be avoided. Furthermore. an eight-inch main should be used as a minimum when
placing a hydrant on a permanently ended pipe run. An exception to these rules applies
to six-inch mains that are used to supply internal building fire protection. Mains with this
designated use cannot exceed 500 feet.

4.9.6 Water Treatment Plant (WTPJ

The water treatment facilities should have a nominal capacity of 1.7 mgd to meet the 20
year MOD. Consideration should be given to the expansion of the plant after 20 years.

4.9.7 Pumps

The distribution pumps should have sufficient capacity to deliver the MOD flow of 1.7
mgd over a 20-year design period.

4.9.8 Water Reservoirs

Reservoirs are designed to provide equalizing storage. emergency storage and fire reserve
storage. These design criteria are used to ensure proper reservoir capacity. Each is
discussed below with volume requirements shown in Table 4-8.

Equalizing storage is used to meet immediate fluctuations of the supply and demand in
the water system over a 24 hour period. Equalizing storage will generally require 25
percent of the maximum daily demand of the water system.

Emergency storage is required to protect against a total loss of water supply which. for
example. could occur as a result of a broken water main. electrical outage. treatment
plant breakdown or source contamination. At a minimum. emergency storage should be
equal to one maximum day of demand. This storage quantity is based on the assumption
that a supply disruption will occur on a day of maximum demand and be corrected within
24 hours.

Fire reserve storage is needed to supply fire flow throughout the water system to confine
a major fire. The fire reserve storage is based on the maximum flow and duration of flow
required to confine a major fire. The guidelines published in "Fire Suppression Rating
Schedule" by the Insurance Services Office (ISO) are typically used to determine the
required fire flow and fire reserve storage. Generally. fire flows of 1000 gpm are
sufficient for one or two family dwellings not exceeding two stories in height.
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Commercial, industrial and institutional buildings require higher flows. Determination of
these flows are unique to each building and involve detailed surveys of construction (type
and area), occupancy (combustibility), exposure (construction type, distance,
length/height of wall) and communications (openings). Fire flow was determined for the
building with the highest requirement for fire protection, namely the Fern Ridge Center.
The center would require 4750 gpm for four hours. Storage requirements for other
planning targets are given in Table 4-8.

The ISO also classifies a city's fire protection capabilities on a numerical basis, called the
Public Protection Classification. This classification is used within the insurance industry
for various purposes..The Public Protection Classification is determined from a complex
analysis of the city's capabilities to receive and handle fire alarms, of the strength of the
fire department and of the adequacy of the water supply system. Analysis of the water
supply system is further divided into equal parts of: 1) supply j:apabilities, 2) hydrant
size, type, and installation and 3) inspection and condition of hydrants.

Sufficient storage capacity is sometimes considered that storage capacity equal to three
days of average daily demand, or 1.5 days of maximum daily demand or a combination
of fire reserve, equalizing storage, and emergency reserve.

TABLE 4-8
WATER STORAGE REQUIREMENTS FOR THE CITY OF VENETA

YEAR 1997 2010 2020 2050

EQUALIZING 213,500 352,000 473,000 857,000
(gal.)

EMERGENCY 854,000 1,408,000 1,893,000 3,428,000
(gal.)

FIRE (gal.) 1,140,000 1,140,000 1,140,000 1,140,000

TOTAL ~,207,500 2,900,000 3,506,000 5,425,000

For 1997, Table 4~8 indicates that existing storage provide for the sum of equalizing,
emergency storage and fire flow. However; it is located at the public works operation
yard and must be pumped to distribution. Future requirements for 2020 indicate a net
storage need of 1 MG. Because so much of the city's storage is located at the treatment
yard we believe any additional storage should be elevated.

Another important design parameter for reservoirs is elevation. Distribution reservoirs
should be located at an elevation which maintains adequate water pressure throughout
the system, sufficient water pressures at high elevations, and reasonable pressures at
lower elevations. The pressure range in the system should stay within the range of 35
to 80 psi.
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4.10 REGULATORY ENVIRONMENT

The Oregon Health Division establishes health regulations which affect municipal water
systems. In addition the Oregon Department of Water Resources and the Oregon
Department of Environmental Quality have regulations which affect system operations.
This sub-section reviews the various applicable regulations as they pertain to Veneta.
Appendix G includes the Oregon drinking water quality standards and results of water
quality testing. Appendix F reviews ODWR requirements.

4.10.1 Water Quality Regulations

.
Water quality is monitored by the city on a regular basis. Bacterial analysis reports the
presence or absence of total coliforms, fecal coliforms and E. coli. Microbiological water
testing is completed semi-weekly. For the past five years, coliforms have not been
detected in the water system. Appendix D includes the results of sampling analysis
completed in March of 1997 for well 4. Contaminants that were detected and their
allowable levels are presented.

As seen in the Appendix D, each contaminant that was detected is below the allowable
maximum. Appendix G provides a summary of water quality standards. Veneta's treated
water is of excellent quality.

4.10.2 Department of Water Resources - Municipal Water Management Plans

The Oregon Water Resources Department has drafted rules (September 1994) which
govern municipal water management planning (OAR 690, Division 86). The rules cover
public and private water suppliers and require municipalities to provide the Department
with the following:

~ Description of the system (See Section 3).

~ Water curtailment plan.

~ Water conservation plan.

~ Long-range water supply plan.'

A summary of the requirements specified in the municipal water management plan is
provided in Appendix F. The city's water curtailment water conservation and long-range
water supply plan is provided as a part of the recommended plan.
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5.1 GENERAL

This section identifies various alternatives and compares each for resolution of identified
deficiencies. AlternatIves were identified and examined to address the following
components:

• Source of supply - quality reliability, conservation elements.

• Treatment requirements.

• Storage - existing structures, locations, and materials.

• Water mains - routing and sizing.

• System control.

The procedure used in evaluating alternatives consisted of the following steps:

• Identification of alternatives.

• Screening out of non-viable alternatives.

• Detailed analysis of the most viable alternatives.

• Comparison of alternatives.

• Selection of cost-effective and environmentally acceptable alternatives.

Many factors must be considered in the evaluation and comparison of alternatives. The
primary consideration is capital improvement cost and on-going operation and
maintenance (O&M) cost. Sometimes a higher first-cost alternative may be the most
cost-effective over the life of a system if anticipated operating cost is lower over time.
Accordingly, alternatives should be evaluafed over the life of the facility, taking into
account the value of both capital and O&M costs.

Affordability is another factor which must be considered. A facility or improvement which
has a cost which exceeds the available budget is considered to be a nonviable option.
Non-cost factors to be considered include ease of implementation, risk, political
acceptability, and environmental impact.
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5.2 WATER SOURCES

Another water source must be developed for Veneta. The maximum day demand for the
year 2020 is predicted to be 1.8 million gallons, almost twice that of the current
maximum day demand. In the near term, the additional water source will provide backup
in the event of well or mechanical failure. During the summer season, both well sources
(wells 4 & 9) are required to meet water demand. Should one fail, Veneta would not be
able to maintain water service.

The following water source options are considered:

~ Fern Ridge Reservoir
~ Long Tom River
~ Eugene Water & Electric Board
~ Water Conservation
~ Well Development

5.2.1 Fern Ridge Reservoir

Fern Ridge Reservoir is operated by the U.S. Army Corps of Engineers as a flood control
basin. Municipal water supply is not an approved activity connected to this body of
water. The quality of this water is poor due to high summer water temperatures
combined with nutrient rich influents from local feeder streams. This type of water can
be very difficult to treat and the product water often contains undesirable taste or odors.

The cost to develop the Fern Ridge Reservoir as a source of water is relatively high. As
indicated in the 1979 water master plan, the cost to develop the necessary treatment and
transmission facility would be 2.9 million dollars (1979 dollars). The equivalent cost
today would be approximately 4.6 million dollars assuming 3% inflation per year for 20
years.

In light of the high cost. reservoir management practices and poor quality of the Fern
Ridge Reservoir. it is not considered to be a viable option for source water development.

5.2.2 Long Tom River

The Long Tom River is also a poor quality source of water and experiences low flows
during the period of highest demand for the city. Flows in 1977 averaged less than 1.0
million gallons per day (1.55 cubic feet per second) for 21 consecutive days. To meet
future maximum day demand for the city, a 1.0 cubic feet per second source must be
developed. This implies that during periods of severely low river flows, Veneta would
require 65 % of the water available in the river. Some water is required to sustain life in
the river and existing water rights upstream could easily leave water unavailable for
Veneta during low flow conditions. The Long Tom River is not a viable water source.
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5.2.3 Eugene Water & Electric Soard (EWES)

Conversations with EWES engineering personnel have indicated that maximum day water
demand for the City of Eugene is very near the maximum day production capability of
their water treatment facilities. This means that water may not be available for sale from
EWES when Veneta's water demand is at its peak; this would be especially true in the
event of hot weather lasting for several consecutive days.

EWES is currently developing their master plan and the agency does plan to expand their
treatment facilities. If Veneta were to enter into a contractual relationship with EWES for
water service. EWES could expand to provide service. EWES would assess service
development charges' to build the necessary infrastructure to meet Veneta's water
demand. SOC charges have been estimated at $3.5 million dollars.

The cost to provide water from EWES is another major factor when considering this
option. This project would require approximately 10 miles of pipe. a master meter and
vault. a booster pump station and control system to transfer the water to Veneta from
Eugene's most westerly appropriately-sized water main. A cost estimate for this project
is tabulated below:

Piping (16" 01. Trenching. Backfill @ $62.00/ft) $ 3.274.000

Valves/Fittings ($1.50/ft) 79.000

Asphalt ($42.00/ton)

Traffic Control ($ 1OOO.OO/day; 400 ft/day prod.)

Pump Station (Building. Property & Equip.)

Master Meter (Vault. Meter & Land)

Total:

. Contingencies (20%):
Engineering. legal & Insl'ection (20%):

Total Estimated Project Construction Cost:

System Development Charges

Total Cost to Veneta

Clearly this option would be far too costly to pursue.
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762.000
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5.2.4 Water Conservation

While a water conservation can be instrumental in helping to manage resources,)f
conservation is not recommended as an alternate to source development since the city
has an immediate need to secure a reliable source to ensure water service in the event
of failure of either of the existing wells. In addition, conservation, as a water supply
alternative, would require a considerable period of data acquisition followed by
implementation to ensure reliability.

;if.5.2:5 Well De~elopment1 ~,t..:;;; \,

The city currently has 'water rights to 722 gpm. or 1.15 mgd' this is 760,000 gallons shy
of the 1.~mgd required to meet Veneta'.s year 2 water demand. This is equivalent
to a well which can produce 448_gpm, similar to that of well 9. Note that Veneta
currently has sufficient water supply to meet estimated maximum day use until the year
2001.

OHD regulations and prudent utility management requires that a water service utility be
capable of providing uninterrupted service during the maximum daily demand with the
most productive source out of service. For Veneta this would mean well 9 out of service.
Sometimes a standard of meeting peak demand conditions for three days is considered
adequate. However, most engineers prefer to plan for full supply redundancy from a
second source in order to assure reliable service following a catastrophic event such as
well failure, water quality deterioration or sabotage. Given these standards of service
Veneta is in immediate need for a new supply source. The source should supply a
minimum of 450 gpm to meet immediate service and redundancy requirements.

Based on the future water demand requirements shown in Table 4-7 the city will require
a fourth water supply well capable of providing 350 gpm by year 201 0 and a fifth reliable
supply well capable of proving 350 gpm in year 2020.

The cost to develop a well for Veneta is outlined in Table 5-1. These estimates reflect
the cost of well development, building, equipment installation, electrical service, site
development, the land required to build the facility, and piping.
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TABLE 5-1 ,
WELL DEVELOPMENT COSTS

# OF WELLS 1 2 3 4

Production 500 gpm 250 gpm 125 gpm <100 gpm
.

Well 30,000 60,000 90,000 120,000

Building & 56,000 107,000 151,000 197,000
Equipment

,

Piping 109,000 208,000 313,000 418,000

Total 195,000 375,000 554,000 735,000

Contingency 38,000 75,000 111,000 147,000

Engineering 38,000 75,000 111,000 147,000

TOTAL SUM $271,000 $525,000 $776,000 $1,029,000

! x z -;., ;L Z-)( 2Joo. i::- :3 X z-:; 'Z 1<-' V l( ;'! ~ ?-IL
Table 5-1 shows tne costs of development in proportion to how successful each well is
in terms of the water it ultimately produces; Le., if one well is developed that produces
500 gpm then its cost of development is $271 ,000. This would serve immediate needs.
If two wells were required, each with a capacity of 250 gpm, then the cost to develop
these wells would be $525,000, etc. The fourth column in Table 5-1 is a case where
well drilling efforts located aquifers or sourCes of supply at less than 100 gpm per source.
This would require as many as four wells to meet current supply requirements and another
three wells by year 2010 and yet another three by the end of the planning period. Total
well supply costs over the life of the plan could sum to over 2.5 million dollars.

·5.3 IRON AND MANGANESE TREATMENT ALTERNATIVES

Iron and manganese are two of the most common contaminates found in drinking water
supplies. These metals in drinking water present an aesthetic problem not a health
problem. Iron and manganese are objectionable because they impart a brownish color to
laundered goods and plumbing fixtures and affect the taste of beverages such as tea and
coffee.

Experience has shown that some consumers find water objectionable when iron is present
in amounts greater than 0.2 mg/l and when manganese is present in amounts greater
than 0.1 mg/L. The 1981 National Secondary Drinking Water Regulations which
recognizes aesthetic qualities of drinking water established standards for iron and
manganese in drinking water. The secondary maximum contaminant levels (SMell for
iron and manganese are set at 0.3 mg/L for iron and 0.05 mg/L for manganese. Given
the water quality history of Veneta, it is likely that a new well water source would have
raw water with unacceptable concentrations of iron or manganese. Use of wells as a
source will require treatment.
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5.3.1 Alternatives Considered

This section reviews treatment alternatives for the removal of iron and manganese in the
water supply. Advantages and disadvantages of various alternatives are presented.

5.3.2 Iron and Manganese Treatment Alternatives
qeJ/YN'U.·i ) . .. . .

Aeration. Detention and Filtration: ~eration is a necessary first step in the removal of iron
from drinking Water. Aeration results in the rapid adsorption of oxygen from the
atmosphere and releases carbon dioxide which promotes the precipitation of iron.

.
In operation, well water is pumped through an aerator where iron and manganese are
oxidized by oxygen. Oxygen is introduced into the aerator by a blower. The oxygen
flows upward, contacting the thin films of water flowing downward over a series of
staggered trays. Following the aerator, a detention basin is used to provide time for
reaction. Whether the water is acidic or alkali (pH) has a direct bearing on the detention
time required. Detention time can vary from 1 minute to 1 hour. After detention, a
pressure filter is used to remove suspended solids in the water. Water is pumped through
the filter under relatively high pressures eliminating the need for additional pumping
facilities.

Advantages Disadvantages

Low capital costs.

Commonly used method.

May be
because
factors.

difficult to
of complex

operate
reaction

Pilot studies are recommended but
generally not required.

Not effective on removal of
manganese.

~ Requires consistent monitoring.

~ Performance improves with
presence of alkalinity but Veneta
waters have low alkalinity.

Manganese Greensand Zeolite Filter System: The mechanism for iron and manganese
removal in this process is oxidation by the addition of potassium permanganate followed
by physical removal of the resulting precipitates by filtration through a manganese
greensand and anthracite dual media bed.
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Potassium permanganate is fed to the source water by a chemical feed unit linked with I

well controls. The point of chemical application should be as close as possible to the well
to allow greater contact time. Iron and manganese are oxidized in the pipe line prior to
the manganese greensand filter. The oxidation products and precipitates are removed in
the greensand filter primarily in the upper layer of anthracite. Since chemicals are fed on
an average demand basis, when overfed the potassium permanganate is absorbed on the
manganese greensand After either a predetermined number of gallons or when the
headloss reaches a preset level, the bed must be backwashed to remove the filtered
particles. In addition, an air wash is generally required to minimize the formation of mud
balls and channeling by maintaining the filter in a loose, clean condition.

..
Advantages

Reliability, flexibility and ease of
operation.

Disadvantages

Limited to small systems because
of greensand's small effective
size.

.. I Minimum detention time required.

..

..

Continuous regeneration during
service.

Provides pressure air saturator
with single pump.

Less backwash water used
compared to other processes.

..

Manganese greensand zeolite is
currently produced by only one
manufacturer.

Detailed information lacking on
existing systems.

Beds can clog rapidly with high
iron concentrations.

Chlorination and Filtration: This is Veneta's current system for iron removal. Well water
containing iron and manganese is oxidized by the automatic addition of chorine.
Manganese is also precipitated by chlorination but is more sensitive to the amount of acid
in the water. This process provides a free chlorine residual, which is the excess or
unreacted portion of the applied chlorine, to the water distribution system. A catalyst is
sometimes introduced to accelerate the reaction and condition the water for filtration.
The iron and manganese in their hydroxide forms are then collected by filtration. The
filter is cleaned by reversing the flow using processed water.
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.. Highly efficient:

.. Low capital and operational costs.

..

..

..

Advantages

Simple to operate.

Minimal maintenance
requirements.

Compact system.

..
Disadvantages

Potential formation of chlorinated
organic compounds.

May require longer contact times
due to presence of insoluble
material.

Sludge may be retained in the
delivery pipe.

.. Commonly used method with
good track record.

Veneta operators are familiar with
procedure.

Initial costs for installation of0ron and manganese treatmen~is generally lower than cost
associated with the aeration, detention and filtration option discussed previously.
However, use of this technology would require complete refit of all treatment facilities as
well as implementing changes in operations. For these reasons, the selected treatment
regime for iron and manganese removal should remain as the current practice of using
chlorination followed by filtration.

The cost of a chlorination/filtration facility is dependent on the flow rate and the
. concentrations of iron and manganese present in the raw water. Of course, without

water quality data on future wells, it is impossible to accurately determine facility costs.
For purposes of the analysis, we have assumed that future well development will produce
water of similar quality to well #9. The cost table shown as Table 5-2 was generated for
such a facility.

The estimated costs for treatment will be dependent upon the location and size of the
well water source placed into the system. T-able 5-2 estimates facility requirements for
a single facility to serve one well. A large, centrally located plant installed at the existing
water plant location to serve the MMD is estimated to cost $524,000. The existing plant
could be replaced at an estimated construction cost of $260,000 and serve one well. For
satisfactory service, a third iron removal plant will need to be installed in year 2010.
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Table 5-2

TABLE 5.2: Evaluation of Probable Costs -Iron Removal Facility

Chlorination and Filtration

COST

PRODUCT DESCRIPTION # of Unit Cost Total
Units Tvoe /Unit Cost

pH Adjustment 1 EA $4,000 $4,000
Inline mixer

. 1 EA $7,000 $7,000
Chlorination 1 EA $15,300 $15,300
Contact vessel 2 EA $9,200 $18,400
Filter 3 EA $18,000 $54,000
Installation of equipment 1 EA $16,000 $16,000
Backwash Tank 1 EA $15,000 $15,000
FittinQs/valves 1 EA $9,000 $9,000
Connection to system 100 L.F. $70 $7,000
Controls/Telemetry 1 EA $7,500 $7,500
Electrical Service 1 EA $5,400 $5,400
Residuals Management 1 EA $18,400 $18,400
Disinfection MonitorinQ 1 EA $6,600 $6,600
Structure 1000 S.F. $60 $60,000
Site Development 6000 S.F. $2.4 $14,400
Land 6000 S.F. $2.3 $13,506

SUBTOTAL ESTIMATED COSTS $271,510
EnQineerinQ 0.20 $54,302

ContinQency 0.20 $54,302
TOTAL COST $380,114

Rounded Costs I $380,000
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5.4 DISTRIBUTION SYSTEM

Potential improvements to the Veneta distribution system include installation of new
water mains. removal of undersized piping, and installation of a high-level water system
piping including an upper level reservoir. These improvements are shown in Figure 6-1
& Figure 6-2 provided in the back jacket of this report. The following discussion outlines
these projects. The improvements listed resolve the deficiencies outlined in Section
3.8.3.

5.4. 1 Water Main Improvements

Pioing Improvements needed to address the existing fire flow deficiencies are described
below.

Houston Road and Jeans Road. Install 12· transmission main loop. This piping
will increase fire flow rates on Hunter Road to the required level of 1.000 gpm.

8TH and Westlane Center: Install 12· transmission main. This piping alignment will
also form a loop and provide water service to existing commercial property. The
installation of the Houston and Jeans Road and 8th and Westlane Loop helps
assure reliable service to the area north of the railroad and Highway 126.

Pine Street and Hunter Road: Install a 12· transmission main. This PiPing
alignment also forms a loop and would be the first leg to support development of
the area south and east of Hunter and Territorial Highway, respectively. This area
is scheduled in the wastewater facility plan for improved sanitary service and the
water improvements are needed to support other infrastructure needs.

Woodland Avenue and Territorial Highway: Install a loop to enhance fire flows on
Woodland above the required level of 1.000 gpm.

Blek Drive: Provide a looped connection from Territorial Highway to the north end
of Blek. This improvement is scheduled in association with development plans in
this area.

Territorial Highway and Territorial Court: Install an 8" distribution main. This
piping alignment would form a loop to enhance fire flows on Territorial Court to
above 1.000 gpm.

High-Level Reservoir Piping System: Install 8" and 12" piping. These pipeline
improvements would provide service to the elevated regions of Bolton Hill and
define the high-system service boundary. Piping replacement on the south end of
10'h Street and Forest Court Street and installation of individual pressure reducing
devices on existing service meters would be required to ensure the reliability of this
upper system.
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The effect of the pipe modifications on fire flows are provided in Table 5-3. Fire
flow capacity is increased an average of 60% by adding these pipes. Table 5-3
reflects fire flow testing conditions which allow residual pressure to drop to 20 psi
at the test hydrant. The model predicts minimum flow based on maintaining 20
psi everywhere in the water system. Hydrant 29, which is located at the
intersection of Forest Court & 10th Street, is the worst case shown. This model
predicts that a fire flow test at this location of approximately 500 gpm draws the
pressure in the water system below 20 psi. To maintain 20 psi at these higher
elevatiorts a new reservoir is required at a higher location than the existing 0.5 MG
reservoir. In turn, this requires the creation of high and low level water system
pressure zones:

TABLE 5-3 SUMMARY OF FIRE FLOWS WITH INITIAL
SYSTEM IMPROVEMENTS

Hydrant Field Tested Residual Cybernet Minimum Water
No./Node Flow (gpm) Pressure at Model System Residual

the Hydrant Result (gpm) Pressure (psi)
(in the system)

21/365 920 30 1,463 20

29/529 ** 750 20 487 20

52/231 860 26 1,418 20

53/233 820 24 1,395 20

54/235 750 20 1,460 20

55/237 750 20 1,460 20

65/767 980 34 1,168 20

69/763 860 26 929 20

• Based on 1997 ADD .
•• The model predicts performance with pumps off. Field tests apparently had pumps on.

The model predicts locations in the water system that do not produce hydrant flows of
1,000 gpm. Hydrant 69, located at the end of Blek Drive is fed from a long run of 6-inch
pipe and was modeled for continuance of 6-inch pipe. While the fire flow at this location
is improved by the 6-inch piping modifications, it still will not reach 1,000 gpm. An 8
inch piping connection between Blek Drive and Territorial Highway is therefore required.
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5.4.2 Future Demand Effects

The effects of future demand on the existing system including the piping and upper
service modifications outlined above and the future high-level system are shown in Table
5-4. The high-level system refers to those services connected to the new reservoir. All
other services are considered to be "low".

The future system was modeled in the year 2010 to have high and low level service
zones and piping improvements referred to earlier. By 2020, a second low level reservoir
and a second upper level reservoir will likely be required. The hydrants shown were
selected to represent,the different service regions across the city. The table shows
performance for average day demand conditions only. Additional fire flow analysis is
included in Appendix C.

The model results indicate that, when year 2020 average day demand is applied to
existing piping conditions with the scheduled piping improvements (no high-level system),
fire flows remain over 1,000 gpm throughout most of the city. However, the effects of
this increased demand on higher elevations clearly indicates that adding the piping
modifications alone does not improve fire flows at high elevations. Fire flows are
dramatically improved only when higher elevation hydrants are fed from a high-level
reservoir.

Both scenarios with high level systems were modeled with a pressure regulating valve
(PRY) separating the zones. The PRY acts to provide water from the high reservoir to the
low water system in the event of fire or extremely high demand. The PRY is not intended
to deliver water to the lower level system during periods of normal service.
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TABLE 5-4 FUTURE DEMAND/HIGH LEVEL SYSTEM EFFECTS

Hydrant Location 1997 Fire 2020 Fire 2010 Fire 2020 Fire
INode Flow new Flow new Flow w/high Flow w/high

piping piping only level system level system
(gpm) (gpm) &. new &. new piping

piping (gpm) (gpm)

54/235 East end on 1,460 1,181 1,635 3,340
Hunter

35/149 Jeans Rd. &. 1,460 1,181 2,782 4,738
Todd Way

4/301 W. Broadway 1,456 1,178 2,959 3,982
&. 5th

8/321 7th &. 1,454 1,176 3,793 6,000
Dunham

62/751 Oak Island &. 1,461 1,182 1,675 2,157
Cherry St.

23/393 8th &. Bolton 1,584 1,295 3,667 4,700
Hill Rd.

29/529 10th &. 487 431 2,020 2,037
Forest Ct.

. 5.4.3 Storage

Supplemental storage is recommended to increase the volume of available water to the
2020 level of 3.5 MG. This is equivalent to a one million gallon reservoir given that the
city has an existing reservoir capacity of 2.5 MG. The high level reservoir is key to the
operation and proper performance of the upper level distribution piping.

5.4.4 High-Level Reservoir Effects on System Performance

As seen in Table 5-4, fire-flows are significantly enhanced when fed from a high-level
reservoir system. Fire flows for years 2010 and 2020 show an increase of over 2 to 4
times, while system pressure is maintained at 20 psi. These increases are, in part, due
to the PRY which connects the upper and lower service zones. Some individual service
meters will require separate PRV's in the high system when boundaries are set for high
and low level service.
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5.4.5 Site Selection for a Future Reservoir

The site selection for a distribution reservoir is based on the factors discussed below.

Elevation: There generally exists a preferred elevation for a reservoir which will provide
acceptable pressure to customers located within the widest range of elevations. If the
reservoir is located too high, pressures in the lowest elevations may be excessive. If the
reservoir is too low, there may be insufficient pressure to serve customers at the higher
elevations or additional cost must be incurred to provide a higher level reservoir.

As a general guideline, the following constraints apply to high and low-level reservoirs:

1. Static pressure at the lowest elevation should not exceed 100-105 psi when
the reservoir water surface is at its upper operating level.

2. Pressure at the highest service elevation should not be less than 20 psi
when the water surface is at its lower level.

In some cases the elevation differential within the service area cannot meet both
constraints. Also, limited availability of sites often prevents the optimum placement and
installation of storage facilities. Pressure boosting systems or pressure reducing devices
are often necessary to provide service to some customers.

Toooqraohy: The optimum site is flat or gently sloping. Sites with steep topography
require extensive earthwork, may have geotechnical limitations and higher cost. Generally,
the site should accommodate the reservoir and a perimeter access road. Locating tanks
on cut/fill sections can result in differential settlement and is not an accepted practice.

Proximity to Other Land Uses: Locating a reservoir close to other types of land use,
including residential areas, is considered acceptable. Coating color, reservoir height. and
landscaping are all considerations for sites within residential areas.

Access: The tank site must be accessible by road. Generally, this provision favors sites
where nearby road access already exists.

Security: Tank site must be fenced. Locating the tank adjacent to a water plant or other
frequently visited sites will ensure better security.

5.4.6 Reservoir Material

Reservoirs for water storage are usually constructed with one of the following materials:

.. Concrete - poured in place or pre-stressed.

.. Steel - structural steel, welded or bolted.
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A general comparison of these two material alternatives, in terms of maintenance, site
location, useful life, and cost are discussed below.

Maintenance: Steel tanks usually require more maintenance than concrete tanks. Steel
reservoirs require interior and exterior coating on all surfaces. Many engineers specify
some form of cathodic protection to further control corrosion. Painting of concrete tanks
is not mandatory, although it may be desirable to paint the exterior for aesthetic reasons.
Steel and concrete tanks should be drained for removal of any accumulated solids every
five years. Steel tanks require comprehensive inspection for corrosion every five years.

Site Location: Concrete reservoirs are advantageous when the terrain dictates back filling
or partial back filling of the reservoir site. Steel tanks cannot be partially or completely
buried since it is not possible to access buried portions for maintenance. Consequently,
additional site work is required to construct a steel tank on a site with sloping terrain.

Concrete tanks are heavier and apply greater loads to the underlying soil. Steel tanks
apply a lesser load, have greater flexibility to resist differential settlement, and require less
foundation.

Useful Life: Concrete tanks generally have a longer service life than steel tanks (80 years
vs. 60 years). The actual life is dependent upon the quality of materials and workmanship
during the installation, and ~he maintenance schedule. Concrete tanks are less affected
by unfavorable weather during construction ...

Cost: The cost for any reservoir is dependent upon the size, foundation conditions, and
construction climate. The cost of materials and tank erection for steel reservoirs is
generally less than that for comparable concrete structures.

Recommendation: Generally, system hydraulics and waterline costs can be minimized by
using a site close to the areas intended for service. Since this reservoir is to be part of
the high-level water system, a realistic location is at or near the UQJoot elevation on
Bolton Hill. To meet the city's water storage requirements for the next 20 years, the new
reservoir should be sized at a nominal capacity of one million gallons. Additional
equipment required to put high-level water service in place includes a pump station and
pressure regulating valve (PRV) units. The pump station would be located near the
existing ~reservoir, the PRV would be located in a vault which has been installed
in conjunction with the Sherwood Forest Subdivision development near Parkside and
Ninth. Site maps containing these existing elements of the water system design are
included in Figure 6-1 & Figure 6-2 provided in the back jacket of this report. Because
of the long service life and minimal coating requirements, we generally recommend
concrete reservoirs where the capital is available.
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5.4.7 Evaluation of Existing Reservoirs

The existing 500,000 gallon reservoir on Bolton Hill requires exterior re-coating. Cost
estimates for this routine maintenance are outlined in Section 6.

A detailed interior and exterior examination of both reservoirs should be conducted in
budget year 2000.

5.5 SYSTEM, CONTROL

The existing control system relies heavily on manual operation, requires extensive labor
for routine maintenance, and fails to provide the type and level of information required for
an increasingly complex water system. The city has two alternatives relative to continued
control. It can continue to rely on mostly manual and "hands on" management or
incorporate into the facilities a Supervisory Control and Data Acquisition (SCADA)
System.

The current trend for water system management is to use SCADA systems to monitor and
control water system operations. SCADA systems typically bring all of the available
information on current operations into a central station or computer. !he operator can
then go to the computer to receive information on current operating parameters and make
adjustments in the controls as required. Information is delivered to the control computer
either by conventional telephone lines, dedicated telephone lines, or a radio signal.

SCADA systems offer many advantages to the more hands-on type of control and
management currently used at Veneta. Depending on the level of sophistication, the
SCADA system can automatically monitor well flow rates, well performance, treatment
operations, distribution pump performance, tank levels, system pressure and other less

. critical operation parameters.

The installation and efficient use of a SCADA control system provides for up to the
minute operator knowledge of system operation, quick response to alarm conditions, and
can be a management tool to reduce overtime and monitoring requirements.
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6.1 PLAN SELECTION

The proposed Water System Improvement Plan for the City of Veneta is presented in
Figure 6- 1 and 6-2 and is outlined in Table 6- 1. A more detailed description of the plan
elements is provided below. The improvements recommended in the plan address the
city's projected water demand for 20 years. Estimates of the capital cost and operation
and maintenance expenses for the recommended improvements are also discussed. The
plan requires city action in 1999, 2000, and 2010.

6.1.1 Source

To resolve the issue of source and ensure adequate water supply over the life of this plan,
a four way approach is recommended. The approach includes (1) evaluation of source
location, (2) acquiring the source, (3) protection of existing and future sources, and (4)
implementation of a water conservation program to reduce the peak demand.

1. Geologic Assessment: A well source investigation program is recommended
for immediate implementation. The program would consist of employing
the services of a professional geologist to review the well history in the city
and to recommend possible future well sites. The well sites would be
reviewed with the city engineer, public works staff and others
knowledgeable of local groundwater conditions. Three possible drilling sites
would be selected. Following site selection and negotiations with land
owners for site access, a six inch pilot hole will be drilled, and the
subsurface geology would be recorded along with the aquifers encountered.
Upon completion of the hole, the well would be test pumped to estimate
yield. This process would be repeated at three selected sites. Based upon
these- subsurface explorations, the city could determine the best well site,
more accurately predict well production, assess treatment and connection
costs, and provide valuable information on the site of a future well which
may be required in ten years.

2. Source: Following the geologic assessment, the most cost-effective well
site given estimated drilling, equipping, production and treatment costs
would be recommended. A new source well would be drilled the year
following the geologic assessment. The plan also provides for a second
new well in year 2010.
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3. Source Protection: The vulnerability of the city's well system to outside

influences has been reviewed. To protect the investment the city has and
will put into wells, it is imperative that an ongoing and proactive well head
protection program be implemented.. The program would include public
education and acquisition and abandonment of substandard wells within and
adjacent to the community. A component of source protection is the
flushing of the delivery line from well 9 to the treatment plant. This line is
most likely partially plugged with iron sediments and is capable of
jeopardizing supply operations due to line failure. This flushing should be
completed as early as possible to prevent loss of pipeline capacity and
possible .damage to the treatment facility.

4. Water Conservation: An effective water conservation program may allow
the city to delay or avoid the costs of another supply well, treatment facility
and associated equipment. The cost estimate for source development in
year 2010 is over $310,000. An expenditure of 3 percent of this amount
($9300) to implement water conservation elements which delay the capital
expenditure would increase the water fund by $6,200 (assuming 3 percent
inflation and 5 percent return on investment).

6.1.2 Treatment

The city has managed to get over 25 years of service out of a mechanical treatment
facility normally scheduled for 20 years of service. They have done this while treating
ten times the design concentration of iron in the water source for four months each year.
A new, properly sized, equipped and controlled iron removal facility is required. The plan
also assumes that water treatment will be required for the new well constructed in year
2000. Because the geologic assessment has not been conducted it is not known if it will
be possible to integrate the new well's treatment facilities with the existing plant or if a
satellite plant will be required. The estimate assumes a satellite plant. Some economies
of scale would be available if the new well treatment requirements could be brought to
the central public works yard. Yet a third treatment facility is scheduled when the year
2010 well is required. If the treatment facility costs can be delayed because of an
effective water conservation program, another $7,600 per year could be available (using
the same assumptions as above). The geologic assessment program with associated
water quality analysis will allow a more refined estimate of the treatment requirements.

6.1.3 Reservoir

Construction of a new reservoir is recommended to ensure sufficient storage. A one
million gallon high-level steel reservoir located on Bolton Hill will provide for sufficient
storage to the year 2020. The installation of a high-level storage tank will provide the
following benefits:

~ Improved overall storage volume for fire protection (1.5 MG total elevated).
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High and low level pressure zones that can be configured to optimize
service pressures in the Bolton Hill area.

~ Greater flexibility for reservoir maintenance activity.

The 0.5 MG steel reservoir requires re-coating. The 2.0 MG steel reservoir should receive
a detailed interior and exterior examination and recoating should be scheduled as
necessary. Table 6-2 indicates that the recoating of the large reservoir would be
scheduled for year 2010. The actual recoating may need to be scheduled earlier
depending on the results of the coating investigation conducted in year 1999. Table 6-3
includes increase capital outlay to account for the requirements of reservoir maintenance.

6. 1.4 Transmission and Distribution System

The recommended improvements for the city's transmission and distribution system are
detailed in Section 5.4. The improvements are scheduled for year 2000 with some minor
exceptions.

~ Houston and Jeans Road. Install 12" transmission main loop.

~ 8th and Westlane Center. Install 12" transmission main loop.

~ Pine Street and Hunter. Install a 12" transmission main interconnection for
improved service to areas around the Cheney Lift Station.

Woodland and Territorial. Install distribution main loop. Because of
scheduled development, this pipeline is recommended for immediate
installation.

~ Blek. Complete loop with scheduled development.

~ Territorial and Territorial Court. Install an 8" distribution main.

~ High-Level Reservoir Piping System. Install 8" and 12" piping and
associated pressure reducing devices.

6. 1.5 Controls

The need for a higher level of control monitoring and sophistication as the system gets
more complex has been identified. The plan budgets for a computer monitored SCADA
control system installed with the major improvements in year 2000 and incremental
technological upgrades and additions with the 2010 improvements.
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6.2 CAPITAL COST ESTIMATES

The construction cost estimates for the recommended long-range improvement plan are
presented in Table 6-1. These estimates are preliminary and are based on the level and
detail of planning presented in this document. As the project proceeds forward, it will be
necessary to update estimates to reflect the current understanding.

6.2.1 Construction Costs

The estimated construction costs are based on construction bidding results for similar
work, published cost e.stimating guidelines, consultation with contractors and equipment
suppliers, and related construction cost experience. The construction cost estimates are
based on construction commencing during the summer of 2000. Short-term updating can
be extrapolated by increasing the estimates by 3-4 percent per year to account for
inflation.

6.2.2 Contingencies

Since cost estimates are based on conceptual design, allowances must be made for
variations in final quantities, bidding market conditions, possible adverse construction
conditions, and unanticipated specialized investigations and studies. Contingencies also
allow for other unforeseeable difficulties which may tend to increase final costs.
Contingency factors equal to 5-25 percent of the estimated construction cost are typical.
A 20 percent contingency was used to formulate this plan.

6.2.3 Engineering

The cost of engineering services for major projects typically includes special
investigations, predesign report, surveying, foundation exploration, preparation of contract

. drawings and specifications, bidding services, construction management, inspection,
construction staking, start-up services, and preparation of operation and maintenance
(O&M) manuals. Depending on the size, type, location and service required by a project,
engineering costs may range from 15 to 25 percent of the construction cost. The lower
percentage applies to large projects without complicated mechanical systems. The higher
percentage applies to small, complicated remote or specialized projects. Cost estimates
for this document assume 20 percent engineering.

6.2.4 Land Acquisition and Easements

Costs associated with land acquisition and the obtaining of easements are an essential
component of most infrastructure improvement projects. The amount budgeted varies
widely but generally falls in the range of 3-10 percent. In this report, incidental land
acquisition and easement costs are included in project contingencies unless these
requirements have been identified.
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- YEAR 1999 2000 2010

Water Source

Geologic Assessment

Rush Well 9 Service line

Well Drilling

Well Equipment, Bldg, Piping

Initiate Well Protection

2nd Well

Well Land Requirements

Water Conservation Plan Review

SUBTOTAL

Treatment

Replace Existing Plant

$ 36.000

$ 8.000

$ 30.800

$224.000

$ 40.000

$291.200

$ 15.000 $ 19,500

$ 9,000

$ 74.800 $279.000 $319.700

$380.000

Well Treatment For Future Wells

SUBTOTAL

Storage

$380.000

$675.000

$383.000

$383.000

Upper Level Tank

Reservoir Coating & Examination

Reservoir Site Selection Study

Upper Level Service
Piping/Pumping

Pressure Control Stations

Land Acquisition & Easement

SUBTOTAL

Distribution Improvements

SUBTOTAL

Control Requirements

SUBTOTAL

TOTAL
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$1.190.000

$ 5.000 $ 68.000 $178,360

$ 32.000

$484.500

$ 18.000 $ 19.500

$ 15.000

$ 37.000 $ 1.775.500 $ 197.860

$ 23.000 $839,000

$ 23.000 $839.000

$179.000 $ 15,600

$179.000 $ 15.600

$134.800 $ 3.832.500 $ 916.160
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6.2.5 Legal and Administrative
'.. . _,r:.--",'·· .

An allowance has been added for legal and administrative costs. This allowance is
intended to include internal project planning and budgeting, grant administration, liaison,
legal services, review fees, permits, legal advertising, and other related expenses
associated with the project. These costs are generally in the range of 5 percent of the
construction cost and are considered in the general contingency of 20 percent unless
specified otherwise.

6.3 RECOMMENDED IMPLEMENTATION PROCESS AND SCHEDULE

The plan is segmented into elements scheduled for 1999, year 2000 and year 2010.

6.3.1 Year 1999 - Geologic Assessment

The significant unknown in the development of a reliable water supply plan for the City
of Veneta is the success the city will have in locating a suitable supply and the total cost
of connection of that supply into the system. For this reason, we believe that the
implementation of the water master plan should begin with a water source study. The
water source study should be conducted in 1999 and would include of the following
tasks:

~ Select a geologic consultant to advise the city on possible well drilling sites.
~ Review possible sites and select three sites for pilot hole drilling.
~ Drill pilot holes, monitor lithology, test well yield, and analyze the zone of

influence.
~ Select optimal drilling site.
~ Design and drill potable water well.
~ Design and install equipment for new well and place in service.

Other assessments associated with the tank site selection need to be completed as part
of the 1999 program. The tasks associated with this evaluation include:

~ Field and mapping evaluations of suitable sites.
~ Ownership assessment.
~ Review access requirements. .
~ Field survey of possible reservoir sites.
~ Selection of most likely site.
~ Geologic assessment including bore holes to determine site suitability.
~ Geotechnical report and recommendations.

The final assessment involves the detailed interior examination of both tanks. These
assessments involve the use of trained divers to assess the tank interior and make
recommendations regarding the interior coatings and required recoat or touch up.
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The results of these assessments need to be integrated into a preliminary engineering
report to refine the improvements and budget requirements for implementation.

6.3.2 Year 2000 - Design and Construction

Year 2000 will be the most significant period of implementation. Designs can be
authorized for all of the improvements scheduled in year 2000. This will include the well
equipment schedule, well housing, replacement and new treatment unit(s). additional
storage and piping facilities and the upgrading of the control system. In addition, we feel
it is highly likely that the smaller reservoir will need to be scheduled for recoating within
this program. Total anticipated costs for the year 2000 program are shown in Table 6-1.

6.3.3 Year 2010 - Necessary Service Expansion

To ensure reliable service through the 20 year planning horizon, additional facilities will
be required in about a decade. The improvements scheduled include another well and
required treatment, and increased connection between the upper system and the lower
service system along with control upgrades. A recoating of the 2.0 MG reservoir will
likely be required by the year 2010. These future improvements will be required as
population and use dynamics of the system change. Their implementation schedule will
depend on the success of water conservation elements. We recommend that prior to
implementing the year 2010 improvements, the water conservation plan be reviewed and
updated to reflect system consumption and the success of water conservation programs
implemented through year 2010. A detailed review of the conservation plan's success
may allow for delayed expenditures for water source and treatment development.

6.4 OPERATION, MAINTENANCE, REPAIR & REPLACEMENT (OMRRI

. Prudent utility management provides for ongoing operation and maintenance requirements
and establishes the necessary reserves to provide for repairs and facility replacement over
the long term service needs of the utility. Without providing for sufficient reserve funds,
the utility is placed in a continual position of requiring rate increases, additional bonds or
other administrative costs to maintain service. Table 6-2 shows the existing operation
budget along with a recommended bUdget for years 2000 and 2010.

A basic assumption relative to the development of OMRR costs for Table 6-2 is that the
existing operations are appropriately funded. Since the city has been able to acquire
reserves of $200,000, it appears that the assessments have been reasonable. Much of
this reserve will be allocated during implementation of this plan.

The values provided in Table 6-2 reflect nominal inflation changes for all categories of
expenditure except maintenance. In addition to the increases in maintenance, the OMRR
program allocates a specific amount for meter replacement and provides a line item
relative to Well Head protection.
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2000 2010

$ 42,935 $ 55,816

64,507 116,113

36,661 68,772

$ 144.103 $ 240.701

$ 3,710 $ 4.823

5.618 7.303

31,960 41,547

4,578 5.952

5.300 6,890

1,060 1,378

10,600 19.080

30,210 54,378

3,710 6.678

2.438 3,169

3,600 6,480

3,600 5,400

4,522 7,235

4,000 7,200

$114.906 $ 177.513

$ 16,022 $ 20,828

1.200 1,920

800 1,800

4,420 6,784

$ 22.442 $ 31.332

$281,451 $449.546

4,000

$19.115

$244.086

$ 15,Tl5

$ 40.505

60,856

34,586

$ 135.947

$ 3,500

5,300

14,165

4,319

5,000

1,000

10,000

28,500

3,500

2,300

100

3,300

8,040

$ 89.024

Other (Estimated Minimuml

SUBTOTAL OTHER

Capital Outlay

Water Conservation

Public Works Equipment Fund

SUBTOTAL

Well Head Protection

TOTAL ANNUAL BUDGET

System Quality Test

Miscellaneous

Schools. Training and Safety

Meter Replacement Programs

Power

System Operations Supplies

Legal Services

Engineering Services

Insurance and Audit

Maintenance (Wells, System, Reservoir &
Building)-

Vehicles and Equipment Rental

Administration Expenses

Miscellaneous (inventory and small tools

Administrative Employees

Communications (telephone & telemetry)

Personnel Services (Salaryl

Salary Burden

SUBTOTAL SALARY COST

Materials and Services

Labor Payroll and Overtime

i!!i;'III~lllli;I;I;II;illilliliill[tlllllli~.ilililliliItl,;;IIIIII'1111
1998

. Includes Sinking fund Tor year "u u reservoir recoat
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This maintenance budget is increased substantially from 1998 levels to reflect sinking
fund requirements for reservoir recoating and other future reservoir maintenance
requirements. A meter replacement program has been strongly encouraged over the last
four years but indications are that only about five percent of the meters have been
replaced. The city should be replacing meters at a schedule of at least five percent a year
and preferably closer to seven percent a year. The meter replacement and testing
program should also include the source and treatment facility meters. By making this a
line item in the budget, we believe it is more likely that this important maintenance
activity will be', maintained at the recommended pace. The OMRR requirements also
include the beginnings of a well head protection program. Money is allocated for
purchase of and formal abandonment of existing wells. The estimated amount should be
considered minimal a'nd the budget adjusted following completion of the well head
program development indicated in Section 7.

6.5 WATER CURTAILMENT PLAN

The city needs to have a plan in place to address temporary or sustained periods of water
supply shortage. The following plan is a guide for implementing a curtailment procedure.

Level 1 curtailment will be experienced when the city experiences the loss of service of
a supply well during the peak summer season or system demand occurs such that full
reservoir recovery is not achieved overnight. Level 1 procedures should also be
implemented when a MdroughtM year is predicted. During such drought periods the
announcement of Level 1 curtailment actions will need to be repeated throughout the
season.

Levell actions should include the following:

Radio and newspaper public service announcements regarding the nature of the
deficiency including a plea to water users to optimize water use, decrease
landscape watering, and postpone or decrease water use for vehicle cleaning and
other non-necessary water uses. Odd-even watering restrictions would be
encouraged.

Level 2 curtailment procedures should be initiated when the water service reservoirs are
unable to sustain a service level which allows for full fire flow and emergency storage.
For Veneta, this would be total reservoir storage at less than half of existing capacity.

Level 2 procedures should be implemented when there is concern that industrial
water demands can not be sustained (loss of jobs) or agriculture production will be
lost. Typically, for Veneta, this would involve placement of notices on all service
connections, public service announcements and newspaper reminders. Odd-even
watering restrictions would be enforced.
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Level 3 procedures should be initiated when the water service system is in severe
jeopardy. Such service conditions might occur when well production is reduced to less
than half of the demand, sustained drought or other water supply curtailment conditions
exist.

In addition to implementing all of the conditions of Levels 1 and 2, the city would
also likely need to impose a limit on all outdoor watering, reduce service delivery
pressure and limit all extraneous water uses other than those required for public
health. \
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City of Veneta water improvements may be financed through federal and state funding
programs and/or local funding sources. Since the financing of improvements solely with
grants is rarely possible, some level of local funding is almost always required. Appendix
H reviews applicable funding programs and potential means of securing local funding.
This section reviews a financing strategy suited to Veneta's requirements.

7.1 FINANCING STRATEGY

A financing strategy must provide a mechanism to generate capital funds in sufficient
amounts to pay for the proposed improvements over the relatively short duration of
design and construction, generally about two years. The financing plan must also identify
the manner in which annual revenue will be generated to cover the expense for long-term
debt repayment and the ongoing operation and maintenance of the system.

The objectives of a financing plan are: 1) identify the capital improvement cost for the
project and the estimated expense for operation and maintenance, 2) evaluate the
potential funding sources and select the most viable program, 3) determine the availability
of outside funding sources and identify the local cost share.

Existing Finance

The city currently has 872 meters and they are assessed at the following base rate:

Meter

Residential
Commercial

Total

Number

859
13

Base Rate

$ 7.00
$ 14.00

Yearly Revenue

$ 72,156
$ 2,184

$ 74,340

The city revised their water charges in June of 1995. Metered water is charged at the
rate of $1.75 per 1000 gallons plus the base rate. Commercial accounts have a $14.00
base rate and senior citizen accounts get a $1.00 reduction or $6.00 base rate. Total
metered plant production has averaged about 130 million gallons per year. The city's
1999 budget estimates water production revenue at $289,000 or $27.62 per connection
per month. A typical Veneta household of four using 80 gallons per person per day would
experience the following bill:
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TyPical Bill

Base Rate
Water Usage 9,600 gallons ..
Total Water Costs .

$ 7.00
16.80

$ 23.80

The 130 million gallons annual production allocated over the 1084 equivalent dwelling
units (EOU) results in an average monthly use of 9950 gallons.

A 1997 water rate survey conducted by the Oregon Association of Water Utilities showed
that the average base rate for 26 small communities and water districts was $12.33.
That survey also assessed the typical rate for a family which used 12,000 gallons of
water in a month. The average family rate was $22.00. A City of Veneta family using
12,000 gallons would pay $28.00. The highest family rate noted in the survey was
about $60.00 per month.

OCOBG rules and requirements for RUS funding require that the utility rates meet or
exceed the state average before funding under their programs will be granted. The
current state average for water system service is about $32.00 per month per EOU.

The budget revenue projection anticipates approximately $74,000 from base rates and
another $215,000 from water sales.

Financing Plan

The financing plan developed below reviews the financing capacity of the Urban Renewal
Agency, increases rates to set Veneta at the state average for water services and
provides for the capacity to receive OCDBG funding· and possibly RUS funding. SOC
assessments are also revised. The city's current water fund has approximately $200,000
in available reserves. It is recommended that these cash reserves be used to fund the
studies and plan components scheduled for 1999. With the use of these funds for the
requisite studies and assessments, the year 2000 program requirements can be
reevaluated but are currently estimated at $3.833 million.
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Financing can bEl summarized with the information provided below:

Plan Requirement

Reservoir Maintenance

Year 1999 Program Elements

Year 2000 Program Elements

Year 2010 Program Elements

Costs

$ 68,000

$ 134,800

$3,832,500

$916,160

Funding Source

Reserve Funds

Reserve Funds

$ 700,000 OCDBG Funds
$2,027,600 Urban Renewal
$1,104,900 Other Loan Funds

SDC

This plan recommends that the city continue to request financial assistance from the
Oregon Community Development Block Grant Program, that Urban Renewal support as
much as $2,027,600 of the capital improvement costs, and that rate structure and SDC
assessment provide for the remaining fund requirements.

7.2 SOC

Table 7-1 indicates the capital improvement program and those segments which are
allocated for future expansion and SDC. The table allocates a specific percentage of each
improvement to future requirements. The future costs are allocated to SDC fees. The
looping of water service lines to the north of Highway 126 and in other areas will
significantly improve water service flexibility, increase fire flow capability and thereby

. provide for public safety. For these reasons only 50 percent of the total cost of these
improvements is scheduled under the SDC program.

From the summary provided in the table, a recommended SDC assessment per EDU would
be $1,937. This allocation uses Urban Renewal funds to assist in the financing of the
overall program. Collected SDC funds will be used to accumulate a sinking fund for year
2010 requirements. and to payoff the "other loan" requirements shown on the finance
plan.

7.3 RATES

Table 7-2 shows the total project costs, funding sources, number of EDU and indicates
required rates to ensure that the plan is appropriately funded. With increased SDC
revenue, the cost per connection could be somewhat lowered. Rates should be reviewed
annually and adjusted to capital improvement requirements and inflation influences.
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Product Description

Water Source

Capital Costs % SOC SOC Eligible
Costs

Geologic Assessment

Flush Well 9 Service Line

Well DrillinglWeli Equipment,
Bldg, Piping, Land ,

Initiate Well Protection

2nd Well & Land
Requirements

Water Conservation Plan
Review

Subtotal

Treatment

$ 36,000 50% $18,000

$ 8,000 0% $0

$ 269,800 0% $0

$ 40,000 0% $0

$ 310,700 100% $310,700

$ 9,000 50% $ 4,500

$ 673,500 $ 333,200

Replace Existing Plant &
1999 Well

$ 675,000 0% $0

2nd Well Treatment $ 383,000

Subtotal $ 1,058,000

Storage

100% $ 383,000

$ 383,000

Upper Level Tank, Piping &
Plumbing

Reservoir Coating Work

Reservoir Site Selection
Study

Pressure Control Stations

Pressure Control Station
(future)

Land Acquisition &
Easements

Subtotal

$ 1,674,500 80%

$ 251,360 0%

$ 32,000 80%

$ 18,000 50%

$ 19,500 100%

$ 15,000 90%

$ 2,010,360

$1,339,600

$ 25,600

$ 9,000

$ 19,500

$13,500

$1,407,200
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-Distribution Improvements

1999 Improvements

2000 Improvements

Subtotal

Control Requirements

SCAOA Control Network

SCAOA Control Future
Upgrade

$ 23,000

$ 839,000

$ 862,000

$ 179,000

$ 15,600

'·50%

90%

0%

100%

$ 11,500

$ 419,500

$ 431,000

$ 15,600

Subtotal $ 194,600

TOTAL (Costs are Rounded) $ 4,800,000

Urban Renewal Payment on SOC

Project Costs Assumed by SOCs

# New Connections

SOC

7.4 PROJECT IMPLEMENTATION

$ 15,600

2,570,000

$ 795,960

$ 1,774,040

916

$ 1,937

The City of Veneta submitted a preapplication to OEOO:for funding assistance. Following
. council, OEOO and OHO approval of this Water System Development Plan, the application
should be completed and the engineering phase of the project initiated.
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Program Element

Year 2000 Program Costs

*Program elel'Tlent funded through Urban Renewal
(10 Year 5.5%)

aCOBG

Remaining Costs

Loan Payment (20 years @ 5.5%)

Loan Reserve (10%)

Sinking fund for year 2010 improvements

a,M, R&R Costs

Total Annual Costs/Payments

SOC Revenue (10 connections/yr) * *

Remaining revenue required

Average #EOU connections 1st 10 years

$/connection

$/month

* Payment capacity based upon current assessment.
* * Projected connections are greater, this is a conservative estimate
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$3,832,500

- $2,027,621

- $700,000

$1,104,879

$92,456

$9,246

$71,200

$281,451

$454,353

- $19,370

$439,983

1,100

$396

$33
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Following is a tentative schedule identifying the key activities and approximate
implementation dates for the initial project:

• Submit plan for OHD approval January 16, 1999

• Council adoption of OHD & OEDD approved plan February 14, 1999

• Begin 1999 program March 1999

• Review geologic assessment drill pilot hole July 1999
.

• Start detailed design September 1999

• OEDD obligation of funds March 2000

• Complete design and review May 2000

• Receive construction bids June 2000

• Start construction July 2000

• Complete project June 2001

The above schedule represents an aggressive approach to project implementation and
requires expeditious review by the city board, grant agencies, and review agencies.
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Dt:unett:r oC wc:ll below :.:n.:ln[C

It. Dl:pth :Jt complcteJ well

~'4 ScC"tto~n~__~:.,..~:_~T~.~~!_·_r:~._. _~lt~. ~~,'.,''--_

...................~::~..: _ L·.~~.'!.: '..:. ' .~~..
(\Valr)' Well COlllrl'ctorJ

... '; 11'. ~.. ....•.•. ,"_~ ;.'.::' •• '.' -•.,. '. ' .. ,•
..:~.~:.:"'.:~ ~...::..:~;. :.:..~::.:..:..:.t _:.._ :;. I....

.....

Depth drilled

(12) WELL LOG:

Drilling ~~achine Oper<Jtor's License No. ~.~~.:~ )

I-.-_.

[SllIned] : :; Dute
(Drltllnl:. Machine Opc:r3.torJ

DrUllnx r,bcblne Operator's CcrUflcuUon: L--,
This well was constructed und~!' my direct :;IllpcrvisLO"

rials lls~d and information reported above arc true to
knowh.:dge and belief.

Dal.: well driWnc: m,lc.:hlne moved ocr at well

'V"ter 'Well Contractor:! CcrtUlcaUon:
This well woos urilh:!<l under my jurisdiction

tru~ to the b~:it ot my knowlctlge; and belie!.

C 'L' 1"'- D\··'··'U-';?·ontril.ctor S lcensC' No. ;l C ...........•.: ;

NA M E •••.f~i.~~! .~:.:~.E.~..:;....~l:.I.;'.~ .:.:.~. ~.~L ..:.~;·...!.::~;.~~.t;...5~·..'5.:~.~ .:t~
(Peuon. firm or curpotatlon, (T.... pc or }:If;""

-----

Ac;ldress

/-7- d,
[Signed]

hrs.

Abondon a

Weld~d 0
Gage ~.?J:;.:~...,.- ,.
Gage : ~ :.~.~.:._

_ ;?~;:i
. -..

In.

It. to _ _ ft.

ft. Ctlge

...

Threi1d~d 0

.......L~...._..... fL
·l:i. tt.
, .
j '. ~

P~rtor:1ted?0 Ye3 dNa.

lbs. per square 1nch . Dut~

1.0. by

n. below bnd sur~I.~'o~e"-.~Dee.~tce·--"~I_.-~:~·~:~,_.~:~j'c"

(4) PROPOSED USE (check):

o Industrtal 0 MuniclPi\l d
'0 TC;o;t \'Il:ll 0 Other 0

Domesth:

Irrh:3t!on

Dri1wdllWn Is anlOunt water level Is
lowered hl:low stuUI:: level

Completed well•

OF WELL:
Orl"l:" 0
Jct:ed 0
Bore~ 0

(5) CAS1NG INSTr,LLED:,
OI'lIn. !.on\

~, !to toH··.····..·....··_·_, .. !:. :... D!:1m. f.om !to to.........-i..,..;;.:......
lJl.:Iln. (rom . '" tt. to........._.............

(3) 'l'Y?:::
o
a:
[J

(G) l'I·:m?Op.ATlONS:

ltot..lt''''J
C.J.ble
O'.Ja:

(:!) ··n:i'F.-OF WO\,K (check):
Nt:w '.Vell 0 Deepening 0 n~cond1tlonlnn 0

It ;:IlJ...:J:lnmlmt. de:>crlbt: rnalo:clol \lnci procedure In Item lZ.

Dl.Jm _..• f,lot size S'!:t from .

..._ p~rfotatlon' trom _ _ __ _.. tt. to ._..__ __ _ tt.

._ _ _ pe!"to!"attnns trom _._.._ •._ .•....._ ft. to ..__. .__ _._.. tt.

_._ _ _.._ perforatIons from •._._ tt. to ._.. _._ _..: __ tt.

__ _ _.. perforations tram ._._._.•_ __..__.. ft. to ._ .._ ..• rt.

... ' perfori1tlons from _ _ ft. to _ n.

Type of !ler{urator us~d

\7) SC.REENS: W.:ll screen tn3t.i111ed1 0 Ye3 0 No

~t:;:~.~.~.~:~:~:;.~.~~·~~.;_i.;·.~j:~r~~~~~~~~~:~:~~:i~~;~:~_·~~~~~:~·:~·::··~~~~~~~2~·;,:S;~:~_.
Dl;lm ~~._ Slot site .•3..~n Set from' :._./.~: ft. to J})5 _ tt.

~~~ 1(31./lllin. with <t. drawdown utter hrs.

~:!,-flow g.p.m. Dale

'Tcompt"r;1h.:.re at water W.s a chemical l1naly:sls mll.;1e7 0 Yes ONu

Gr."".) placed Irom _"'_m It. to _ _ ft.

(IU) CONS'l'llUC'flON:
"r.~·"··2-Wcll »eal-Mnlctlal uaed _.::.;.:...:..7.:._.~. __.H_._ .

1\." •
Depth ot 'cal •.•..._.--..=.;.__._ _. ..__.. ._ _..__ ft.

DlametcS' at w"n bote to bottorn ot le.o.l __•.L~.__ In.

~e", :lnY' loose strAtA ce~tentL'd oU? 0 Yes [] No Depth .:......_..__._....._ ..

'.s .0. dr-lYe aohoe used? [] Yclt. a No ." ~..,.
~ny st:'::Iotli cont:!.!" unu!lnb"': water? 0 y~s [) No,.
"type .2~ wRter" ~,' d;pth of st.rata

~2.t!..°.!.~~~~_IO~·t~r~.~I.'_".~'~I _

. _W~._.:....;w_·~·~Il'-".~'e·~y~<~l~1~,.~c~k~.~d~'~OLy~e~.-!Od.~N~o~__S~I.%.e of K'uve1:

-
•

:-rOlrT\e

"ddrl"'::!os

•••i••••
•..

.... -_._~



uJ(!!
St~l~ Well No•.... ":"'_.••__.._ .

State Permit No. __..:.. ..._..__.._...

(ll) WELL TESTS: Dr:l\vlinwl\ 1:1 ::unuunt \Vat~r lcvd 1'1
lower~(t 1J~low ~l;lti..: level

.• f"'·lrt ..... 1""'l.-
~\':lS:l ~~2}lp_~-~c.2..Q Yc~J1~? If ye~.:._~r.~.l!~~?-_~_,_._-::.~_ ; •

Yield: 1C'J 1}~!J.~~~~l~~! L;·~!~.'..!~~~!~t~'=_ -:::-2-~-

W i\..TElt WELL REPORT

S'rATE OF OREGON
(1·lc.:l.~C ty~!e or print I

-"NOTtCE TO WA'ft::n. WELt. CONTRACTOR
'rh~ orl~in"l :111\1 hr:.t copy

ot till i ro:,.ourt ,Ire' tu lJe
1ih.:\1 with the

STATI:: r.:NCIN'F.£H. S.\~r:M. OHECON 97310
. \'nl!tia ;1') d.I ..... tl'om th~ d.atc

tiC wl.·1l cUlIlt)lcth,o.

,I) OWNE~:

r:;lln~ Cit~; of Vcr~ct~
.--.------;;;.-.:.(': ., .... '"'\-,--n
\
11"~s O: ..... ~l..; , L:L"I..,;. ...., _

!.:-'.. ;._-----_._--_.._--_.

Di'lITldCl" of welt bcluw cllsin;( ._ _..(12) WELL LOG:

_._----_._---_ .._-

----------._--_.-
'!'~o;!.l~r test '1~l.:lI~.l.!!~~I) ct:._~~~l!~ ut~':.r: _
At·tC!si:JI\ now ¥_.p..;!!!:.-'p"i~ • __ ._

TCnlPcr:1ll..re a' w:th-r \V.IS. <1, ~\~'::"nli~:ll ~IH:\I,\·,d:;. fIl:...dc:i rJ Y ~....
,~~, .. ~.-.::.:.c~~_o.=..C.c:c..:,:.,~=..:::.:

This well was drilled under my jur!sdretiol\ ann this J
tru~ to the best of my knowh:c1g:c and bclld.

(13) PUi\lP:

r,1'l.\nut:tcturer·s Name _.__ _ .._ ..__.._._.. __._._ _. .

Typll: _ ,_ __ _.: ,_,..:._......•.._..... 1r _P. ...•_ .

"':J.ler 'Ven Cnnh':1etor':l CertifIcation:

Form'llion: D~'~cTibl! by color, C'/:aTactcT. si::e of m<l~cr::tt a,!d :':frt:~'!~lr
SJIOW rhu:k.n':S3 uf (lQU:Jlers (UlI( t.":.: l.:lIlcl and ~mtaT~ (1/ tJlt~ lI:n~.:r;'li :
,sUa!UTIl pt!lI~tTUCt!J. tIH'IL (It t.~ust one entry jor cuch ch::ng>o! of 1077::

--;",~E~'-!_:: ~;'-- _=::::=--=-j_.~~-~~~~:[-:':
_______...J'CJ(J)Q.....SDiJ • __iLJ .__

Yr.:! 1 QU_E';L~{ ' II..__ .5 -t----
____~·I~,,~·~,~,.~~'__:2~.~.u:0V;")' .._ ~r5_1 __

_____.__...J'~"~·l~~~~ _Sr: ~'rJ .:: .. !- - -;:-,-________'c..-£,:''''rii.::.~1JlcL- 1 _~::_:-__
_______~:-;o",)t',.-4_/·. Cj":"l\,'"nl , 1-! ::: I-~ - r"-'-r-
___--'- - -. -=-=--=1__ .

__L_
--1-1

-----1--

-r-
.---,- r-

._-~"------------ ---_.-

~:-~
------.,--,--,----;,------'--
~nrk s:~'l'cctc~d'-___"I~;1"2""'8'+/_-',,Q'--'t2:!;LI-. COnlplc,,''''od''- ---S.L :
D.ltt' well dl"iHinl! m<lchin:: moved or~ o(_.w~l!. . S j i
= .. -.. • -- .•_._. --- •

Abandon 0

D":Pth ........_ ••••_.._••.......•

(5) TYPE OF WELL:
Rotary 0 Drivell 0
C.:l.ble UJ Jetted 0
Dug 0 Do'eu. 0

-.=....

Sh:l! ot. gravel: _ ..•........._._•...•...

Perfor:ate,J.? 0 Yes ~ .No

OtherTest Well :Q

(7) l'~'I~FOW\'l'IONS:

el) l'~Wt>OS~D USE (check):

Jnd\Lst,I:I~ 0 Munici?al 0

o
Dnmestic 0

oIrrll:iltion

!Yj:~_<;!~~r~~.I.~.U.iC'tl _

~~E=__~!...l!..':.:.!~~~L!,,~.!' ln .. by I"n".'- _
............_ _ p~r!ur;tllon"" trom _ __.......• ft. to ." _ ft.

........................... _ ;'lcl'fur:lllons from ..•..•.......__ , it. to ..:. _ _ ft .

...................._." llCrfoca.t1oils troln .._ _.....: it. to _......•.•..__...•...• ft.

' _ per£llr01tlo"lI from _..••...•..•. it. to _ _ Ct.

_ _ IH,'I'(or:llloJJs lr(lln ,...•....••.._ ....•.... It. to .......••..•...., :_...•. Ct.

(6) Cr,SJNG INSTALLED: Tl".aded 0 Weld.d [J

...........6.!~ ~ Dl'l.In. il'om _ 0.. __.._ ft. to E'O ft. Gage2.50. .

.•..•~..••..,_ Ohun. la-Ol\l •••••••.•••••••••••••.•• ft. to ..•.._.._._......•... 'ft. G:lU:~ ,_._.•................

....................- Dl:lm. fruln ft. to _•._ flo Gaffe : .

Well ~cl·r:cn. il1sto.ll~tl1 r-J Y,?s 0 No.)

(U) CONSTlWCTION:

"Ecntcr5..7~8Wcll l:ic..l]-l\-!:lt(!.ILI1 used In senl ..- _- _ , _ "i:i---················
OCfllh oC seal ._ ;;;.1._._.._n. W:LS "l p':l.I.:\{er used? ....:~9. _ _.. G .
l)1;\fI!!o.·\o:r ot: :11 I,.. l'~ tu lJe'!t.llll etC liei'll _ In.

._-- ------.-._--_.

W:l;J well cr:,wcl i'melted? 0 Yes § No

s\!'-!!~t;~__ .. ..L;:.~~ .priller·:i wcI11'ln~'~'"~"~.~'!:.... _

. ••_XL__.__ J:i-:.;~~.~in.n ·~.1 T. 1? n~H._w.~~

.~~C~\:':ll.':_:~~1 :!.i=.!.~~~(:..~.!.r.?~n~£~~o.!:..::~?E.!:!.lslon'-"e~o~'n~c~'_. _

Were UIt)" 1",01oc.· lotr.\ta CUOlentctl ott.? a Yes E5 No

W'IS 3 dri ..·~ shue used?J:] Ya.s D No

. .j(;h:~scn
!l.1:UIUr:,~·tuI·~r!; N.\I\le __..........•........•._.......................•..._ .

"ypc Ar:~.~.9. _._ _.._ _.. Model No.r~~J:g~:~.~:'2.::: ~ .
DI:1[o._ •.9.~~ Slot 5i:z~ ..•19.9. Set from ~.9. ':' Lt, to ...•.J?.9 ft.

Oi:lnl•.......••......• Slot siz~ ._.._ ..•..•_ Set from •...._ _ it. to ...••..............••.•. .ct.

£:~ p..~t!.irclln _ __ fl. to ,,_,., "'::::,M,,::::,:,_;":.' f_~l.,__ _
~

~.~r-.:~!~~~!:~I~~~~oter? 0 y~~_.P~!N~~o~, _

!l.E~~t.i~~e!.~. E..~~~r~t.~~.l:l:'- ...:. _

NAME •..C;::::.;;v.;::!.s_..D••i.U:l.nc...f.'...l?",!.'];p._.S.I.,n-;;.:-.f.>.....
(l'O:l':;U\1, !trm or, CUI·POI·ilULlll). (Tn;ao: ,,n' prtl1tl

Address ...J.?5...1i.Q~\j;h...2.D.d:..S.t.~..;01-·'_<.•• ,.f:.'.e+.l..... -'"' ,. • ... ..l-~ • ..."._.__ .. , .....

Mdh(IlI'~lr :ll·illln.~ ~tral:, ul~~ _.'.. I 11•g
-',. 1){illinJ:: Machine Opcrator"::a Lil-l'USl~ Nu....•....•......__....':. .._..

;1:.~I,~. l:~"~ 1'1.~,LS: !l, ~~I;~~v. ~'!!~.!.!'.!'!~~_~al~.!;J.!.:.L (;J~_.. 7s~;1.,cll ·······················-·········i\.;:;;;:;·\;~ii·c~::i:~~;;;;·i················
~!·k·.l.m l·l·~, ;:'n· 1:.{_ ..__~~.. l-'.('!2.9.~~~~~!~.J: __D...::.t_e .__ ,_. CDnl1·~~tor·s Lit:et1.<;\J No..•.l?':.~i Date ._.._•....~!.?~!l .

(USE AtJOIT{O~ALSIIE~T3 Il? NECESSARY) _.. _._ •. ~ ~ ...... \.

~--

'.

~
..



W'·I1:7:-- R.

St:».tlt PermJt No. _ ..

Statu WP.JJ No. _ _ ... - ...

Drillp.r's wo:1l numbc,·,r'- _

""1 T.", .~~ .",' r. St!dion

County r:'"I -' ..,

(10) LOCATION 01" WELL:

De3:-inJ( ."nd distmwe from. :;;cction or Stli?~~~o~r~n~.~r-----

STATE OF OIlEGON
(Ptea.s~ type or print)

(DQ not write Olbove thJs Une)

WOl~K (check):

The oru~u,,, -.
C.· tnt.s t'1:!JQrt are to be

(!Jed ~ilh the~. .. _.'

EN'C(NU.R, SALEM, OltEGON 97310
within JU ",1:1;,':5 trom th*J date

ot well completion.

OWNER:I·,
~_"_. -"- ~,~~,~;~t..~!=__c~.~,~·_".~r.~,~:"~.,,"_'"-~~~. _

r.:.·-:"'.}~1'cnI ~~Jress

C~) TYPE Or"

•

•;0:"" Well Ef Deetlenin;:: 0 Reconditioning 0 Abandon 0
~ ;.l:J<lut!onmo=nt. (!p.:o;cdbc materi."l ;lnd proco=dure In Item 12.

Driven
Jetted
eo,",~d

Datr.:

Datelbs. pcr square InCh.

fl. ht::low bud :;;urbc.!.

Artesi"'n pre~ure

Depth at which water was first found

St.\lic leve!

(11) 'VATER LEVEL: Completed well.
OF WELL: (4) PROPOSED USE (check):

o DOffi"e::atic 0 Ind.ustrial 0 Municipal 0oo [rril':';:llion 0 Test Wdl iJ Other 0

(3) TYPE
o
o
o

"' I~.. 1

•

;il~ ul l'h:dor."tion:; J-/ (J in. by ... in•

... '_:..L:.....__ p~rfor3.tion:s from .__2../.....5....__. ft. to ...._..-1-,;..:....2.0••_ ••••••• It.

_ _ _ periot"allon::l from _ _._._..:__ It. to .._._ __.._ it.

•.._ pt!:r'ior."tionli from It. to ft.

. ~'j) SCI~EENS: WeU Scr~p.n inst:Jll~d? 0 Ye~ 0 No

1'.I.J.nufacturer'3 Name :.L~:~.:...:;::.'.:...;_._._ __.._ _ __ _ .

•

~ .:..... ~_.,:....::.::._ _._._ _ __.._ _ h.tod~l r-lo __ _ _..•. •..

Jl~m. _ :._ Slot size -.l.~~.~.'Sd from _:..._~._ ft. to :....'..~._ _ it.

nt.lIn Slol size . Set from it. to ft.

I;) CASl:-iG INSTALLED:

•

• # l"'j

:.._'.::;./_.._'" I;llam. trom "':!T~fj'.i·.'- ft. to
. ..__ '" Clam. tram ..__=.~ __. ft. to

. ,

Di:undcr or wdl Lclo\~' casln~ .._..__ .

It. Depth of CllOlflh.te,1 well 121'1

,"--:' ,

,...

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

.' :ll

Depth dlilled

(12) WELL LOG:

---'~-...:..-...;.:.-".:....-'-'.,.:.'---'-'-'....:......:.......:...:..'._'_.::.'+-'.......:.....~ - c ...

_--'--:":':":'....':.:.',:",..,-"..._.'....;·-:.:.,;.l...:.--:..·:....:..·:..:..:... ...;.------f
.,,,.... .. ~ '," I

-.-.;':"',"-:.-'--,-'---'--~",,"':'.,.-.. -,,----+----'-1 '" I .J
, ,." I '.__./

o No.

V/elued 0
,,'.:r"]

Cage _':.':._..0._••_ •••_

Gage ._;.~~ZZ__._..
it. Ga/{e __ _ _

Thrt:ad~d 0
...})~.:~:....__ ft.

lac) "._.._.....__...... tt.

PcMorai.cd? 0 Yc.s

ft. to......._ Dlam. from. _ _

I:G) PERr"ORATIONS:
T}'7'~ at: p~dor:Jtot'" us.~(1 '~c:::'~h

1:8) WELL TESTS: Drawdown i:i ""mount water lev~l Is
lowen:ct bt:low stallc It:vd ------------i-·-f----I-l

I---t-
\

,,
I

19 ':' .-: ~O!~I~=..t.s~ __.c·,-,!--,,-__ '

. Dale _.__ _ ,

D.::alc WI'H t.Irillin~ nmchlne moved of( at wdl

Contrnctor)s License No.

\Vat.er 'Yell CDntr3ctor's Ccrtitic3Lion:

This well was drilled under my jurisdiction and this repOI
true to the best ot my knowledge ilnd belief.

Name ..•.•--.~ ....:_.:.:..;..:.-~...:.•.:.:....~:•..~.~~.•..--....:.:.;.~:·--:.·:·::··:···········rl··i
U'erllun•.!lrm ot' CDrporallon) (Type or];l 11 1

Address _.•_._:.:_:.:. ,_,_:_.__._...:_~..:~::....:..~::.:~~~~_••...•........~ , "

4-~ ..'(S l b'll.,l] ._-..--_.._-',-_._.._,.--•......._ •...•......_..._ ..._.__.,
(Water WeH ContracWt') •

Drilling Macuine O,)er:l.tDr's Certification:
Thi.s wl~ll was constructed und~r roy dir~ct supcrvi~,~

M::ltcriub; lI~ed and intormation reported above arc true tu
be.st knowh:dg~ and. belief. .

[Signed] ._ ~.__._...:.: : __ Date ..__ ._._.~ ~:-., l
(Drilllrll( Macnine Op.!'rator) ..'

Drilling Machine Oper:ltoL"S License No - _ -_ ; .

ft.Oel1lh .u-I~sinn flow ~ncnllntered ._ _

•.~.tlll!r t.,,"~.:... ~~),\l.Irni!!: wit.,h:...__~.~·t::... llrawliown after __-'h~"'~.~.

~E~~"':.~~~_I~I~O~W:.... . ..a.n.m.

T~r:liJl:!ral\ll"e ot wate-r

1<:1) CONSTRUCTlON:

\"'ell s~al_Ma.terlal U:ied .:.:.~.:.~ ;~!.:.\ ~..__ __ _.__ ._ _ .

•

well s~a"~d from land ~udo.ce to.._ .._.~.:...:..__ .~._.: .•..._-.-.-.---.._ - ft.

~:amt.:lt'r ot w~ll bare to bottom of seal ._.i.:-'.__":'•• tn.

Di..1mettlt' of wt!1l bore bdo\v st=ai ..~.b.!.__...__ in.

~U::lo"t' IJf .i3Cks at Ct=nlo:ot ust!d in well .;'e~l ._.._._=__ _.__.._._ S<lck~

aumber of sack" of bo:nton1t~ uScld in well seal ._.._ __ sacks

.. r.and n"'mc of ht!ntonltt! __._.. . .. . ...- •.:.-----

:Numot:t' of pounds at bentonitt! ~r 100 g3.lJo~s

•

t w::Iter _ ..__.__.. _.__._ •. . .:. Ibs./l00 gab.

Vi"I! " drive shoe USed? 0 Yl!l1 0 No Plugs .__._ SIz.e: loc:atiou ..__ it.

( '!...:::lny strtHa cuntaln unu~able wi"lt~r? 0 Yes· d N..o'- _
~ '- ..

•

J. nH~ at \Voter? d~plh (It strota

';~t seallnR' strata ofl!.. _

~.Y~I~!.!!...gray~l e~~{;] Yes 0 Nu

Gravtll plac~d from .__.••...._•.._ ..__. ft. to ...._ ....•.•__..;..::..._.• ft.

(USE i\UIHTIONAL SIIt:l':TS IF ~Jo:CESSA.JtY) SPl



Well #4
City of Veneta

Water System; # 1259
POD: # 12304
Permit: .# G 6355
Water Rights Certificate #: 52376 Priority date 1/9/75 .670 CFS
Location: . South of Community Center

Township 17 S Range 5 West Section 31

Date of Drilling:
Type of Drilling:
Casing size:
Perforations:
Well screen:

Original Well test:

1973
Rotary 18" Bore
8" 227 gage 166'
1/8" x 4" (Torch)
Johnson Stainless 8" 100 slot size from 110' to 135'

400 GPM /45' draw down @ 10 hours
310 GPM /32' draw down @ 24 hours

Yellow Clay
Brown sandy clay
Brown sand
Brown cemented gravel
Brown sandy clay
Loose small gravel
Brown sandy clay
Blue sandy clay
Sand and gravel blue cemented

Annular seal:

Well Log:

Cement 30' depth with 16" diameter
From
0'
38'
40'
52'
85'
90'
132'
138'
145'

To
38'
40'
52'
85' .
90'
132'
138'
145'
166'

Rehabilitated: Oct., 1995 Christensen Br9thers, Coburg

Pump:
HP:
Voltage:
Amps:
SF:
Phase:
Setting:

Grundfos 375S submersible installed 1/13/90
25 4 stage
460 volts
33.5
1.5
3
138 ft.

;:1-5



The original and first copy
<.': this report are to be

!fled with the

STATE ENGINEER. SALEM. OREGON S7310
within 3tJ days !rom the date

of weU completion.

WATER WELL REPORT

STATE OF OREGON
(Please type or print)

(Do Dot write above this line)

State W~ll No _ __ .

State Penmt No. __. _._ .

Driller's well number

(10) LOCATION OF WELL:
LoneCounty

-'S"-'E"-_"!~'_"N'LI:t.I--",,\~S~eo:co:""o'"n'__.:3l.1L_T=..:..1.l..J7SS::>.._R~._:"".•t,i'J \" •

Veneta
Cregon

( OWNER:

Name City of
Address Veneta t

(~) TYPE OF WORK (check):
N',,"w Well a Deepening C Reconditioning 0 Abandon 0
If :\oancionmE:'nr. ,jescrlbe material and 'Ot'oceciure in Item 12.

Bearing and distance from section or subdivision corner

(11) WATER LEVEL: Completed we:1.
Depth at which water was tirs't found(3) TYPE OF WELL: (4) .PROPOSED USE (check):

Rotary ~ Driven 0 v

Cable 0 .Tl!tted 0
Domestic 0 Industrial 0 Municipal "t:I

Du. 0 Bored 0 I.rri~ation 0 T'.!st Well [] Other []

Static level

Artesian pressure

6 ~ ft. below land surf=tce. Date~ / ~ ;: / 7

lbs. per square inc:::. Date

Perforated? 0 Yes C ~o.

Formation: Describe color, texture, grain size and str'..lctur~ of rr'..ii.co=-r:·
.ii.nd shoW' thickness and nature of each strliturn. anG aql,;ir""" l.i""!, .. ,:-~.

wlth at least one entry for ellCn chau.E:e 01' formatlon. Jierlor: ""'L"'~ '-""C:'~':'

p05ttion at Static Water Lc-veL a.nd indicat..! prtTtct'!)aL water-Q~'!n7::;~tr;

(5) CASING INSTALLED: Threaded 0

_'~.?"'__" Diam. from __9._...._. it. to .....~Q__ ft.

...__ ..? _.. Diam. from __.9... it. to _..9.9..__. ft.

......§ Diam. from _.__.~.?.9 _ it. to ~..=!.Q _ ft.

(n) PERFORATIONS:

Welded 0
Ga~e ...•..2.5.0..__
Gage .•.•_2..~'O _
G••e ...•..2.50 _.

(12) WELL LOG:
Depth drilled

Diameter of well below casin~

ft. Depth of complet",d wei! 1 50

Diar."l.. .. Slot size . Set from _ .._ ... ft. to ._,.,.,.__._.,.. ft.

Number of sacks of bentonite used in well seal . sacks

Yidd: 84 gal./min. with ~O it. drawdown after 8 hrs.

Was a pump test made? tid Yes 0 No If Yes. by whom? ~(. It'.

Fro:n To ::;',~'L

0 4'
4 I 1 ..... ,

i .-.::::.

1 - 120-"
20 130
30 140
40 145
45 160
60 170
70 190
90 ! ' 12
1121120
12011 "0 6:. I

I
I
I

I
I

2/28/ 19

2/28 19

19 77 Completed2/21

Blue clov

Worle started

Too soil

Date well drilling machine moved off at well

Drilling Machine Operator's Certification:
This well was constructed under my direct supervisi'

Materials used and iniormation reported above are tru~ to ,
best knowledge and belief.

[Signed] _ _ _ _ _ _ _Date _..3/.1.8., 1977
(Dnlllnl: Machine Operator) ,

Drilling Machine Operator's License No .:40.4 .

Yellow clay

Blue clcv & erovel

MATERIAL

Send -crovel (smell)

S nd crovel & clov

Brown clcv

Sgnd, crovel & clay
sand & gravel (loroe)

Grcv clcv

Brown clcy

S nd. & erevel lorce)

Ms.

in.

"

ft. to _ ft.

ft. drawdown after

in. by

Drawdown is 31nOunt water level is
lowered below static level

Depth artesian Oow encountered ..._ ft.

Well screen installed? :;] Yes 0 No

gal./min. with

(8) WELL TESTS:

(7) SCREENS:

...................._.._ perforations from _._..

BaIler teSt

Type of penorator used

Siz.e of perforations

....._ _._. periorations !rom ._._.._ ft. to _ ft.

____ _.__ _. periorations from . ft. to __.._.._ ..__ _. ft.

Artesian""'f!:::o"w'- -'g"."p".m.""- _

Ifacturer's Name . __..... ._.__..

_.. " __Jr.:.r:.i..,..O.t.O.r: . Model No..._ _ ..._._._.__
Diam. _.8.._ ... Slot size 1.0.0.__ Set from --9.0..__ ft. to .120._....__ ft.

Temperature ot water

(9) CONSTRUCTION:
Well seal-Material used G.~.m.~.rLt.. _
Well seaJed !rom land surface to. _.._ . . .3.0._ ft.

Diameter ot well bore to bottom of seal .-, 1.6.. in.

Diameter of well bore below seal _.._1.9_ in.

Numbl!r ot .sacks o! cement used In well seal ._. -.30..__ sacks

Was well gravel fJllI.eked? C'Yes 0 No Size: at gravel: .± .... 3/.4.
Crave:! pla~d fi'om Q__ !to to ~50.._ ...- ft.

Brand name at: bentonite

Number at pounds at bentonite per 100 gallons

at: water .. Ibs./IOO gals.

1. driVl! shoe used? 0 Yes: ~ No Plugs __ Size: location . ft.

D1Q any strata contain unU$3'ble water? 0 Yes'tJ NQ

Type of water?

Method ot aeallnJ: strata oU

depth at strata

Water 'VeIl Contracior's Certification:

This well was drilled under my jurisdiction and this repor~;

true to the best of m)~ knowledge and belief.

Name W Wc ..O.r..iJ..l.ipc...&...!?J.Imp .5er.:Il.i.ce .
\t"enon, firm. or co~ratlon.) (Type or prt:'It)

Address .~.~2~_H.o./...~.L_.$.P):JD.9.f),o_~.~.£ •....9._r..~_, .

[Signed] ...Lv..F;..,(.~./.-t.. ...c.~ ..I_~ .
(Wue;'~ Contnctot')

Contractor's License No ?.~_El Date ;?!:?~ , HI".
(USE ADDITIONAL SREETS 11" 'NECESSARY)



/--:WATER WELL REPORT
STATE OF OREGON

~ .-,...-1

!
=~

(3) TYPE OF WELL: I (4) PROPOSED USE (check):

New W(I'li r ~pening = Reconditjonin~ :: Abandon =
If _,b.,nConml'nt. dl",<cnbe- m;lterial and' procedure in [!.em 1:2

Suixli"islon

Addressat·....p.illocntion; Street V~l""';l"l'::lce

,-ialdo - ~Iext ToO "l'a;< -LJot. 1000

(11) WATER LEVEL: Completed well.

Ta..'( Llt d Lot Blk

(10) LOCATION OF WEll..:
ClJuntv Lane Dril!e["·s .....ell number 1503/22.,1

;'IF>. r·s '·~&ction -::5 T. 17 R. 6.i '.\" .'.~

~O'".O"""h-"a"'''w''ni''''''n.::w''Q''«''''.::",,·as~fi!:''',,'.::fa''u''n~ri ~:l',:l.:; _
StatIC 1~,,0?! 48 ft. !xolow land sun"ac~. Dnte":'i -.:/ .::-

Sr:ne Cregl;'n

,1) OWNER:

(2) TYPE OF WORK (check):

City 1]eneta,

Rnto:J.t'l.·.~.. - Dn~'en Dome5'tlc '-> lndustn:::ll :: ),{l.IruCIp3J ~-
Rot."Or'\·;\tud - Duo lrT'ii;auol'l :: Te.<t Well :: om"-

'I. ~ 80.... Therm:1i: Witbdr.lwnl :J Relnl~ion ::

(5) CASING INSTALLED:
Formation: Descnbe color, texture. grain size and Structure of maten3.1s; ;lIla :>.-'0'"
thickness' and nature of each stratwn and aquifer penetr.1ted. wIth at least one ...~::-_
for each chanii;e of formation. RelXlrt. each chan~ In poSitIOn of Stallc \\"ater ~"'''''

and indicate pnncrpal wate["·bearing strata.

135
16

Ibs. per souare men. Dnte

Diamt:ter of well below casing .....

ft. Deoth of completed ·.,..~n

(12) WELL LOG:
Depthdrilleci 185

PlastIc
Welded
.)12

..•.31.2

Steol
TIu-eaded

.... ,16....·Diam. from .....:t~..... ft. to . 60 .ft. Gauge

.8. ..~ Diam. from .. :t...1.8~~ft. to .....185.. ft. Gauge

LL.'lER INSTALLED:
.." Diam. from,. . ft. to .

(6) PERFORATIONS:

ft. Gaul;e-

Perforated? =Yes

Tm
Red
iled ~la7 Hi.::·:ed. .ii t..~ Gravel

I From!

oi

2bi

To j

41
25i

,d) CONSTRUCTION: Speo;a! standaros, Yes 0 No i:(

Wellseal-Macerial used .'m?~.).~~ q~~?~~ _ .
\Vell sealed from (and surface to 2Q ft.

Diameter of well bore to bottom of seal 20 in.

Diameter of well bore below seal +6 in.

Number of sacks of cement used in welt seal _ ~.7 sacks

How was cement gTOut placed? ~.or.~.~~..f'.1JmP ~ ._..f.~~.~ _ .

_..ii.l S" Slot Size Set From 75' 80' 5'

WAJ Ii 8" SLOT SIZE 1co 95' 105' 10'

115' 12:) 5'
125' 135' 10'
160' 165' 5'

721

(unbonded) Water Well Constructor Certificati'ln 'if applicabie>:

This well was constructed under my direct su~rvision.Materials usee
<ind infonn~ reported abovea~ to m~stknowl~7'lndbet:ef
[S;gnedl~~..?!:.,/~... Date 1;1. 19 8L

Bonded Water Well Constructor Certification:
Bond U}-66353 Issuedbvo United Pacific Insuran.~e

'numb.o~1 ~ ~u....(yC"mpton~· ,....am..

-- ~- ~- .. - ~

11'led. I...r:-avel I (<:! 7ei '"'~
]l'i:u.e G-1:"3.vel I 781 901 '-i-o:.::

I ooJos,.:-se ;"z-ravel - Clmall '-'ccolesl ';10 I .LaO! .''')

i ded Clay Gravel C0;;.-rse 106i 1121 .0

Coarse Gravel Clean 112 117 43
Small Gravel ,Ii t.'! Cla'T 117' 1261 w. Q

,~

Coarse Gravel 126 1331 L.3
!1ed Gravel !·uxed Clav 1331 150i L.3

. Gray Cia'T. Gravel 1501 154.1 L.3
Gravel. Heavev Clav 154.1 1621 4e
Gra,,:! Glav 1621 170 43
Grav Sarav Shale. Small "ravel 170 1851 L.3,

1 I
Wa,k"",,'" 10/31/ 19 8 ; C<Jmoleted 1/16/ 19 31

Date well drillin~ machine moved off of wen 1/17/ 19 3.'

: Blue Sani- Grave#l d: Clay I 4C i

l=.

;'Iai te
4. l=.

l=.

Hcdel No. Pipe Size

Depth artesian flow ","countered. . ft.

gal./min. with ft. dra".,down after

g.p.m.

gal....min. with drill seem at ft.

X; Yes CJ No If ves. bv whom? Rams ey
gaLmin. with 95ft. drawdown after'

" 2·'nper.1ture of water 2

"

Bailertest

''''is a pump test made?

.Id, 170

Ar....esian flow

fas ·,iell Sc::-een Installed Yes

:anufac tures Name: Johnson
1'-, e: S tai..'ll.e ss Steel -;04.

Was pump installed? ~ft Type HP Depth (t.

~adriveshoeu.sed? ~Yes DNa Plugs Size: 1000tion ft.

anY str::1ta contain unusable water? 0 Yes c:r.No

Was well vel eked? ~ Yes 0 No

Cr3vel placed from .5 ft. to .

'l)pe of Wate["?

Method of sealin strata. off

depth of strata

Size of

. .. ft.

vel: . o

This well was drilled under my jurisdiction and this report is true to
the best of my knowledge and belief.

Name .~"!..~z:'..s j)~J!~.~.~ P.\l.m.?.:O'.e.J:".v.:i:<:.e. ..
,P r,nn"'~C'I'.."..~u...n' .IT~poo"~pr'''I'

Add«".3r~'....~ ,3.. .~...1' ~..C\:~ o;<: 1;6:.:::..fP.f.w~!"eg C:l

(Sign~l ~ ...c.k~~:':! ....~ ..";;J ....:~ .
....·at .... w..n c ~U·\.IC1"..

4-7 Date ~j17!S4.. 19

NOTICE TO WATER WELL CONsrRt;crOR
Thll' original :lnd fir.lt cuPl' of lh,,, nl'POrt

are , .. hot.- m~-<t ..... ltn. I h ..

WATER RESOURCES DEP.-\.RTI.1E:-IT.
SAU::-'i. OREGON 97310

"",'h,n:1O d." ... '"'"' t"",, do .....• of _·11 <n",pl..t1<>n



Well #9
City of Veneta

Priority Date 2/18/92 1.110 CFS

#1259
#28429
o
#G 11551

88120 Huston Road
. Township 17 S Range 5 West Section 31

Water System:
POD: ..

Water Rights Certificate:
Permit:
Location:

Date of Drilling:
Type of Drilling:
Casing Size:
Perforations/Screens:

7/11/91
Roarty Air
10" Steel Welded 180' deep
10"SS 100 slot size 75-80'/105-110/150-160/169-179

Original Well test: 300 GPM 121' draw down @ 1 Hr.
500 GPM 166' draw down

Annular Seal: Cement 19' with 24" diameter

Well Log: Light brown clay
Med. sandy some cobbles
Light gray clay wlsome sand
Black sand med.
Gray sand
Course Sand
Gray Sand
Course Sand
Sand and Gravel

From
0'
41'
51'
60'
90'
91'
135'
138'
176'

To
41 '
51'
60'
90'
91'
135'
138'
176'
180'

Rehabilitated: No

Pump:
HP:
Voltage:
Amps:
SF:
Phase:
Setting:
Airline:

Groundfos 6005600-4
60 HP
460 V

3
161'
161'



* * * WATER RIGHT INFORMATION * * *

Application #: G-6783 Permit #: G-6355 Certificate #: 52376

Well Owner:
DON HAGLE, PUBLIC WORKS DIR
CITY OF VENETA
PO BOX 458
~NETA OR

Original Water Right Holder:
CITY OF VENETA
PO BOX 458
VENETA OR

WELLS ASSOCIATED WITH RIGHT

97487

97487

USER-ID: 1259

Note: The POD-ID is an arbitrary number used for computer purposes only.)

WELL 4 (POD-ID 12304)
Permitted Use of Water: MUNICIPAL
Rate of Use: 0.6700 cubic feet per second
Priority Date: 1/ 9/1975 '
Well Location Information:
Township 17 S Range 5 W
SW Quarter of NW Quarter of Section 31
475 FT N & 1190 FT E FM W1/4 COR, S31
possible Tax Lot # (LANE COUNTY)

A-9

* * * * * * * * *
PUMP TEST DUE ON

1/ 9/1995
* * * * * * * * *



* * * WELL OWNERSHIP VERIFICATION FORM * * *

Please complete this form (noting name or address corrections) and return
to the Water Resources Department by JAN- 2-1995.

Signed _

~'~ER: DON HAGLE, PUBLIC WORKS DIR
CITY OF VENETA
PO BOX 458
VENETA, OR 97487

USER-ID: 1259

(If you are not the owner of one or more of the wells, an adjacent landowner
may be. Indicate the current owner on the back of this page, if known.)

POD-ID 12304 'WELL 4 PERMIT #: G-6355 CERTIFICATE #: 52376

I am the owner of" this well and am aware of the pump test requirements.

I am the owner of this well and water right, but I am no longer using
the well or I am using it only for household purposes. I wish to cancel
the water right. (If someone else is using this well, please list
name and address:

[ 1 I am not the owner of this well.

IF YOU HAVE ANY QUESTIONS PLEASE CALL 1-800-624-3199 ext 245 or 303.

11-10



OREGON WATER RESOURCES DEPARTMENT
SUMMARY OF WATER RIGHTS FOR DETAILED WATER-USE REPORT

F rting CITY OF VENETA
E"__ ..ty Attn: DON HAGLE, PUBLIC WORKS DIR

PO BOX 458
VENETA, OR 97487

USER-ID: 1259

[ ] POD-ID 12302 FACILITY:

7/18/1968
0.180

MUNICIPAL
PRIMARY

SECTION 31

Certificate :
Permit
Source :
Tributary to:
POD Location:
1322.9 FT N &

41536
G '3968
WELL #2
LONG TOM R
TOWNSHIP '17 S
1779 FT E FM W1/4

Priority
Permitted Rate:
Permitted Use
Prim/A1t/Supp

RANGE 5 W
COR, S31

CFS

NENW

Priority
Permitted Rate:
Permitted Use

R Prim/Alt/Supp
17 S RANGE 5 W

FM W1/4 COR, S31

[ ] POD-ID 12303

Certificate : 41536
Permit : G 3968
Source : WELL #1
Tributary to: LONG TOM
POD Location: TOWNSHIP
852.7 FT N & 1544 FT E

FACILITY:

7/18/1968
0.400

MUNICIPAL
PRIMARY

SECTION 31

CFS

SENW

Priority
Permitted Rate:
Permitted Use
Prim/AU/Supp

RANGE 5 W
S31

~, ]_:~~=:~__:~~~~ W~~~~
C ificate: 52376
p"'~"l1it G 6355 c./Source : WELL 4
Tributary to: LONG TOM R
POD Location: TOWNSHIP 17
475 FT N & 1190 FT E FM W1/4

S
COR,

FACILITY:

A-I)

1/ 9/1975
0.670

MUNICIPAL
PRIMARY

SECTION 31 SWNW



·-....

11/ 6/1995

OREGON WATER RESOURCES DEPARTMENT
SUMMARY OF WATER RIGHTS FOR DETAILED WATER-USE REPORT

Reporting
E~tity

CITY OF VENETA
Attn: DON HAGLE, PUBLIC WORKS DIR
PO BOX 458
VENETA, OR 97487

,.:.G

[ ] POD-ID 12302 FACILITY:

Ce=tificate :
Pe=it
Souz-ce
T::-ibutary to:
POD Location:
1322.9 FT N &

41536
G 3968·
WELL #2
LONG TOM R
TOWNSHIP 17
1779 FT E FM

S
Wl/4

Priority
Permitted Rate:
Permitted Use
Prim/ Al t/ SUDD

RA."JG2 5 W --
COR, S3l

7/18/1968
0.180

MUNICIPAL
PRIMARY

SECTION 31

C=-c:

[ ] POD-ID 12303 FACILITY:

7/18/1968
0.400

MUNICIPAL
PRIMARY

SECTION 31

Ce::-tificate : 41536 Prio::-ity
Pe=it G 3968 Permitted Rate:
Source WELL #1 Permitted Use
Tributary to: LONG TOM R Prim/Alt/Supp
POD Location: TOWNSHIP 17 S RANGE 5 W
852.7 FT N & 1544 FT E FM Wl/4 COR, S31

L ] POD-ID 12304 FACILITY:

Ce::-tificate : 52376
Permit G 6355
Source WELL 4
T::-ibutary to: LONG TOM R
POD Location: TOw~SHIP 17
475 FT N & 1190 FT E FM Wl/4

S
COR,

P::-iority
Permitted Rate:
Permitted Use
Prim/Alt/SUDD

RANGE 5 W --
S31

1/ 9/1975
0.670

MUNICIPAL
PRI1".ARY

SECTION 3::"

CFS

[ 1 _POD-ID 28429

Ce::-tificate : 0
Pe=it G 11551
Source A WELL
Tributary to: W FK COYOTE CR
POD Location: TOWNSHIP 17
NORTH 0 DEGREES 01 MINUTES 15

FACILITY:

P::-iority 2/18/1992
Permitted Rate: 1.110 CFS S'P'Y"'"
Permitted Use : MUNICIPAL
Prim/Alt/SUDD : PRIMARY

S RANGE 5 W -, SECTION 3::" S2SE
SECONDS WEST 518 FEET FROM El/4 COR:.'iEP., S;::CT:Dt'



APPENDIXB
WELL TEST RESULTS





APPENDIX 81
Well #4





Oregon Water Resources Department

PUMP TEST COVER SHEET

Well Owner? y (Y IN)

Date otTest 12/6 (95

Well Location:
Twnshp .lZi.. (N or S). Range~ (E or W)
Section 31 1/4,1/4,1/4 SlL-.J:IlL-_
Well Depth 146 Date Drilled 10/73
Owner's Well No. (if any) .....:t;1J4:t...- _
POD·ID _

Well Owner:
Name City of Veneta
Address 24951 McCutcheon Avenue
City, State, Zip Veneta, Oregon 97487
County _L~a:.;.n:.:::e,-- _

Water Right Information:
Application No. Permit No. ,.JG-.::-~6,,"3..5,,"5_,..,.,..__ Certificate No. _
Is this well used for more than one water right? N (Y / N) If Yes. fill out numbers below:

App. No. Permit No. Cert. No. ---,,"52:..:3:.:.7~6 _
App. No. Permit No. Cert. No. _

Pump Test:
Test conducted by City of Veneta Staff
Company City of Veneta
Address 24951 McCutcheon Avenue
City, Slate, Zip Veneta, OR 97487

Method of Discharge Measurement ....:;W";a:-"t"'e.:.,r_m"'es.t""eo.!r__-:- _
Method of Water Level Measurement ,.JC~o:!.!.nl.'di.!'u"'c"'t.E.alln"'ce"_lo.ur...i.oi.!ob"'e~ _
Depth of Air line (if used) .;,;N::..:A..."...:--_....,...--:::--;-_~-:----------------
Pump Type (Turbine. Submersible. etc.) -"S~u..b!!!m~er:....s...l!.!·bL!l~e,-- _
Was pump test conducted during normal use of the well N (Y / N )

Description of point from which water level was measured Flange face top Of well casjng
Is measuring point above or below ground level? 23" aboye grQund J eyel
Distance between measuring point and ground level (correction factor) 1.92 ft.

Are you aware of any wells. other than domestic or stocK wells, pumping within 1000 feet of
the tested well during the test or within 24 hours prior to the test? .l:!...- (YIN) If yes. give
approximate distances to each and approximate pumping rate of each. If. possible. indicate if
they were turned on or off during the test

(ft/in)
(ftlin)
(ftlin)

Is there a lake, stream or other surface water body within 1/4 mile of the .tested well?lL (Y / N )
If yes, give approximate distance from the well and approximate elevation difference between
the surface water and the well head: APProximate distance _N~A:::..- _
Approximate elevation difference ....;.N;;..A;....,. .,...."......,,..,.... _
Is well elevation above or below the surface water body? ..:.N:,::A:...... _

Static Water Level Measurements: (Three measurements at least 20 minutes apart are
required in the hour before pumping begins):

Time: 8:40 a.m. Depth to Water: -I.7..l3_'.:.-t..2'::..' _
Time: 9: 00 a.m. Depth to Water. -../.7...3_'.:.-,-2'_' _
Time: 9:20 a.m. Depth to Water. -I.7..l3_'.:.-t..2';;..' _

OWRD 11/90

Discharge Measurements: (A discharge measurement is required at the start of pumping
and once an hour during the test): Di scharge provided on attached spreadsheet

Time: Discharge Rate: (gpm)
Time: Discharge Rate: (gpm)
Time: Discharge Rate: (gpm)
Time: Discharge Rate: (g pm)
Time: Discharge Rate: (gpm)

Pumptumedon: Date: 12/6/95Time: 9:30 a m.Pumpturnedoff: Date:12l7l95Time:1 Q • QQ il.m.
Tolal pumping time: 24 hours. 30 minutes.

Note: Well must be idle for at least 16 hours prior to the test.
See attached 1etter and data report. 13 / _/



Well #4 Performance
Well Test of 12/6/95 & 1217/95 Note: Pump On minimum of 20 seconds
Well static Level 73.17 for 36 feet of drawdown

TIme Since Depth to ,-orrecuon uepm Trom
TIme Pump Start Water Drawdown Drawdown 1.92 Ground Discharge

9:30 0 109.42 36.25 12/6/95 36.25 107.5 282
9:32 2 111 37.83 37.83 109.08 2801
9:34 4 111.83 38.66 38.66 109.91 280

1
9:36 6 112.42 39.25 39.25 110.5 2801
9:38 8 113.38 40.21 40.21 111.46 2791
9:40 10 '114.83 41.66 41.66 112.91 2781
9:45 15 115.25 42.08 42.08 113.33 277j
9:50 20 115.33 42.16 42.16 113.41 2771
9:55 25 116.33 43.16 43.16 114.41 277i

10:00 30 115.58 42.41 42.41 113.66 2761
10:15 45 115 41.83 41.83 113.08 2771
10:30 60 117.42 44.25 44.25 115.5 2751
10:45 75 118 44.83 44.83 116.08 275;
11:00 90 118 44.83 44.83 116.08 2721
11:30 120 119.08 45.91 45.91 117.16 2741
12:00 150 119.83 46.66 46.66 117.91 2701
12:30 180 119.25 46.08 46.08 117.33 2701
13:00 210 118.67 45.5 45.5 116.75 2701
13:30 240 120.25 47.08 47.08 118.33

,
2701

14:30 300 121.17 48 48 119.25 2701
15:30 360 120.83 47.66 47.66 118.91 2651

121.25 48.08
,

16:30 420 48.08 119.33 2651
17:30 480 121.67 48.5 48.5 119.75 2601
18:30 540 122 48.83 48.83 120.08 260

119:30 600 122 48.83 48.83 120.08 260
20:30 660 122 48.83 48.83 120.08 260

1

21:30 720 122 48.83 48.83 120.08 2601
22:30 780 122.5 49.33 49.33 120.58 2601
23:30 840 122.75 49.58 49.58 120.83 260

1

0:30:00 900 123.17 50 1217/95 50 121.25 260
11:30:00 960 122.83 49.66 49.66 120.91 260

2:30:00 1020 122.75 49.58 49.58 120.83 2601
3:30:00 1080 123.08 49.91 49.91 121.16 262
4:30:00 1140 122.83 49.66 49.66 120.91 258
5:30:00 1200 123 49.83 49.83 121.08 255
6:30:00 1260 123.17 50 50 121.25 258
7:30:00 1320 123.25 50.08 50.08 121.33 257
8:30:00 1380 123 49.83 49.83 121.08 258
9:30:00 1440 123.75 50.58 50.58 121.83 252

10439
Average 274.71

8" Diameter casing, 16" bore, Gravel packed. 100 slot Screen from 110 feet to 135 feet
Original Well drilled to 166 feet. Boltom of well cemented to 146 feet. Record does not say when

Systems West Engineers - City of Veneta
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Well #4 Performance

Time Since Depth to
Time Pump off Water

10:00 0 83.5
10:02 2 82.5
10:04 4 81.67
10:06 6 81.67
10:08 8 .81.17
10:10 10 81
10:15 15 80.75
10:20 20 80.5
10:25 25 80.42
10:30 30 80.25
10:45 45 79.5
11:00 60 79.17
11:15 75 78.83
12:00 120 78
12:30 150 77.75

1:00 180 77.42

RECOVERY
/'

Systems West Engineers - City of Veneta



Shee12

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

Well #4 Performance

Well static Level 73.17
Time Since Depth to Correction Depth from

Time Pump Start Water Drawdown Drawdown 1.5 Ground Discharge
9:30 0 109.42 36.25 36.25 282
9:32 2 111 37.83 37.83 280
9:34 ·4 111.83 38.66 38.66 280
9:36 6 112.42 39.25 39.25 280
9:38 8 113.381 40.21 40.21 279
9:40 10 1'14.83 41.66 41.66 278
9:45 15 115.25 42.08 42.08 277
9:50 20 115.33 42.16 42.16 277
9:55 25 116.33 43.16 43.16 277

10:00 30 115.58 42.41 42.41 276
10:15 45 115 41.83 41.83 277
10:30 60 117.42 44.25 44.25 275
10:45 75 118 44.83 44.83 275
11:00 90 118 44.83 44.83 272
11:30 120 119.08 45.91 45.91 274
12:00 150 119.83 46.66 46.66 270
12:30 180 119.25 46.08 46.08 270
13:00 210 118.67 45.5 45.5 270
13:30 240 120.25 47.08 47.08 270
14:30 300 121.17 48 48 270
15:30 360 120.83 47.66 47.66 265
16:30 420 121.25 48.08 48.08 265
17:30 480 121.67 48.5 48.5 260
18:30 540 122 48.83 48.83 260
19:30 600 122 48.83 48.83 260
20:30 660 122 48.83 48.83 260
21:30 720 122 48.83 48.83 260
22:30 780 122.5 49.33 49.33 260
23:30 840 122.75 49.58 49.58 260

24:30:00 900 123.17 50 50 260
25:30:00 960 122.83 49.66 49.66 260
26:30:00 1020 122.751 49.58 49.58 260
27:30:00 1080 123.081 49.91 49.91 262
28:30:00 1140 122.831 49.66 49.66 258
29:30:00 1200 1231 49.83 49.83 255
30:30:00 1260 123.17 50 50 258
31:30:00 1320 123.25 50.08 50.08 257
32:30:00 1380 123 49.83 49.83 258
33:30:00 1440 123.75 50.58 50.58 252

10439
Average 274.71

*'"
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Well 4

I I I 1
Analysis of Well Number 4 - Drawdown & Recovery

Cumulative IDrawdownl Log D
TIme TIme IMeasure ILog T

9:301 00:001 0.001 109.421 0.1 2.039 .

I 9:321 02:00 21 1111 0.3011 2.045
I 9:341 04:001 41 111.831 0.602l 2.049 .

1 9:361 06:001 61 112.421 0.7781 2.051
1 9:381 08:001 81 113.381 0.9031 2.055
1 9:401 1.0:001 101 114.831 1.1 2.061

9:451 15:001 151 115.251 1.1761 2.062
9:501 20:001 201 115.331 1.3011 2.0621
9:551 25:00 251 116.331 1.3981 2.0661 1

10:001 30:001 301 . 115.581 1.4771 2.063
10:151 45:00 451 1151 1.6531 2.061
10:301 60:00 601· 117.421 1.7781 2.07
10:451 75:001 751 1181 1.8751 2.072

I 11:001 90:001 901 1181 1.9541 2.0721
11 :151 105:00 1051 1191 2.0211 2.0761
11 :301 120:00 -1201 119.081 2.0791 2.0761
11:451 135:00 1351 119.331 2.131 2.077
12:001 150:001 1501 . 119.831 2.1761 2.079 I
12:151 165:00 1651 119.251 2.2171 2.076 I
12:30 180:001 1801 119.251 2.2551 2.076
12:451 195:00 1951 119.51 2.291 2.077
13:001 210:00 2101 118.67! 2.3221 2.074
13:15' 225:00 2251 120.081 2.3521 2.0791
13:30 240:00 2401 120.251 2.381 2.08
13:45 255:00 2551 120.421 2.4071 2.081
14:001 270:00 : 2701 . 120.581 2.4311 2.081
14:15j 285:00 2851 120.751 2.4551 2.082
14:301 300:00 _ 300j' 121.171 2.4771 2.083
14:451 315:00 3151 121.581 2.4981 2.085
15:00 330:00 3301· 121.421 2.5191 2.084

,

15:151 345:00 345j 120.751 2.5381 2.082
15:301 360:00 3601 120.831 2.5561 2.082 i

15:451 375:00 3751 121.251 2.5741 2.084
16:001 390:00 3901 121.251 2.5911 2.084
16:151 405:001 4051 121.251 2.6071 2.084
16:301 420:001 4201 121.251 2.6231 2.084
16:451 435:001 4351 121.251 2.638j 2.084
17:001 450:001 4501 121.251 2.6531 2.084
17:151 465:001 465j 121.251 2.6671 2.084
17:301 480:00 4801 121.671 2.681 2.085
17:451 495:00 4951 121.671 2.695 2.085
18:001 510:00 5101 1221 2.7081 2.086
18:151 525:00 5251 1221 2.721 2.086
18:301 540:00 5401 1221 2.7321 2.086
18:451 555:001 5551 1221 2744 2.086
19:001 570:00 5701 1221 2.756 2.086
19:151 585:00 5851 1221 2.767 2.086

/3 /-5
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Well 4

. . "'. '. ',,-, ',- ..- .

. I ....... . I .... . I
Analysis of Well Number 4. - Orawdown & Recovery

Cumulative Orawdown logO

~'!!~- Time _ Measure . LOQ..!_-,c...I-- .- .-
19:30 ·600:00 .600 122 2.778 2.086
19:45 615:00 615 .122 2.789 2.086
20:00 630:00 630 122 2.799 2.086
21:00 690:00 690 122 2.839 2.086
22:00 750:00 ]50 122.5 2.875 2.088
23:00 81'0:00 . 810 122.5 2.908 2.088
24:00 870:00 870 123 2.94 2.09
25:00 930:00 930 123 2.968 2.09
26:00 990:00 9901 122.83 2.996 2.089
27:00 1050:00 1050 122.83 3.021 2.089
28:00 1110:00 1110 122.83 3.045 2.089
29:00 1170:00 1170 122.92 3.068 2.09
30:00 1230:00 1230 122.92 3.09 2.09
31:00 1290:00 1290 122.92 3.111 2.09
32:00 1350:00 1350 122.67 3.13 2.089
33:001 1410:00 1410 122.92 3.1491 2.09
33:301 1440:00 1440 123.75 3.1581 2.093

16 J-~
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33132 COLEMAN ROAD, EUGENE, OREGON 97408
PHONE (S41) 344-420S FAX (S41) 344-0360

VENETA WELL #9
PUMP TEST

FEBRUARY 1998
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PUMP TEST:ING OF VENETA WELL #9
PERFORMED BY CHR:ISTENSEN WELL DR:ILL:ING CO.

FEBRUARY 1998
=======================================================================

PR:IMARY WELL

WELL: State Grid #LANE 2340 @ 44 03.002N LAT 123 19.829W LONG

18" cased well drilled to 180'. The well log shows 10" screen set at
four intervals between 75' and 179'. Fine gravel was used as filter
pack around the outside of the 10" screen to the surface. The well log
may be in error showing 18" casing to bottom of hole and 10" screen set
inside without perforations shown in casing. Most likely the 18" was
pulled back to 40' (depth noted for shoe) exposing the formation to the
filter pack & screen. The middle water bearing zone 120'-145' in item
#11 "Water Bearing Zones" does not correspond with formations logged in
item #12 nor screen placement in item #7. A 19' surface seal with
cement is listed. Please reference attachment labeled "Water Well
Report" .

P:IEZOMETER WELL

Located at 25640 Tidball Lane, 198' from primary well. The well is
cased with 4" casing suggesting construction in the early 50's. The
top of casing is a measured 6.47' higher in elevation that the flange
of the primary well. The well has a measured depth of 79' and
currently has the base and pipe of a vertical two pipe jet pump
installed to approximately 60'. The land owner reported that due to a
lack of a hole in the roof of the outbuilding structure, the pump had
not been pulled out, and had not been in service for an extended time.

_ The well lacks a well seal on top of the casing. For testing purposes,
a transducer was installed along side the existing pump piping.

TEST PROCEDURE

TASK A:

TASK B:

TASK C:

TASK D:

Setup data logger on well #9 with bubbler tube and
transducer, install second transducer in well at
25640 Tidball Lane, log background.

Connect to existing plumbing at well #9 and discharge
water to street ditCh through orifice tube.

Run 4 step pump test up to 1 hour each step @ 200 gpm,
400 gpm, 600 gpm and 725 gpm flow rate.

Review data, allow well to stabilize, determine extended pump
test rate.



TASK E:

TASK F:

Run constant rate test monitoring primary well and adjacent
piezometer well water level, discharge pressure and test sand
content.

Record well recovery at end of test.

TESTING EQUIPMENT

Water level in primary well was monitored using the existing bubbler
tube supplied by flow regulated air at less than .1 cubic feet per
minute. Back pressure on the bubbler tube was measured by a 4-20 rna
strain gauge transducer connected to the data logger.

Water level in piezometer well was measured using an immersed strain
gauge transducer with barometric equalization connected to the data
logger.

Water flow was observed using a 8" orifice tube with 4" orifice at
discharge point into road ditch. Water rate was adjusted using
existing variable frequency drive control for the pump.

Flow rate was compared to the existing water meter and noted.

Data logger used was a Terra Sciences Model 8 equipped with Standard 5
software.

PRECIPITATION

Rain as recorded during the testing period for Eugene by the National
Weather Bureau:

DATE
2/17
2/18
2/19
2/20
2/21
2/22
2/23
2/24
2/25

RAIN
.06"
.15"
.26"
.75"

1.40"
.13"
.00"

trace
.14 11

TESTING ACTIVITY
none
background data
step test/pump test
pump test/recovery
background
background
background
background
background

The majority of the recorded rainfall occurred after the completion of
the pump test. The recorded rainfall is for the Eugene Airport and may
vary to some degree for the Huston Road area. Please reference the
attachment labeled "preliminary Local Climatological Data".
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PUMP TEST DATA REVIEW

Background: Data shows stability in water levels and no noticeable
influence from adjoining wells in the area.

Step Test #1: pumping rate 200 gpm, existing meter reads 240 gpm
Start: 13:02 2/19/98
Finish: 14:04 .2/19/98

Calculated specific capacity 12.52 gal/ft drawdown

Step Test #2: pumping rate 400 gpm, existing meter reads 370 gpm
Start: 14:08 2/19/98
Finish: 15:28 2/19/98

Calculated specific capacity 15.40 gal/ft drawdown

Step Test #3: pumping rate 600 gpm, existing meter reads 720 gpm
Start: 15:30 2/19/98
Finish: 16:30 2/19/98

Calculated specific capacity 11.67 gal/ft drawdown

Step Test #4: Pumping rate 725 gpm, existing meter reads 820 gpm
Start: 16:32 2/19/98
Finish: 17:18 2/19/98

Calculated specific capacity 11.17 gal/ft drawdown

Constant Rate Pump Test: Pumping rate 600 gpm

Start: 19: 02
Finish: 16:02

Calculated specific

2/19/98
2/20/98
capacity 9.68 gal/ft drawdown

. primary well stabilized approximately halfway through test with a
drawdown of 61.97' at the end of the test. The piezometer well
demonstrated an immediate affect from the primary well and had a
-13.87' change in static by the end of the pumping test of the primary
well.

RECOVERY

Recovery was rapid in both the primary well and the piezometer well.
The primary well reached 84% recovery in 2 hours and 92% in 12 hours.



CONCLUSIONS

SAND During the testing, sand was not visible but during
disassembly of test equipment, tablespoon amounts of sand were found.
Any increase i~ pumping rate should be monitored for excessive sand
production.

FLOW The well stabilized at 600 gpm with a pumping level of 90'
exposing one screen located at 75'-80'. Although the well can sustain
flow rates of 600 gpm, care should be taken in monitoring the seasonal
effect that would occur in late August through October. As the pumping
level is lowered below the screens, cascading and iron encrustments can
increase resulting in higher maintenance in both the pump and well.

AREA OF INFLUENCE The geology of the area is comprised of stratas of
clay, weathered small gravels and sand. Data from the piezometer well
indicated an influence of 13.86' with a pumping level of 90' in the
primary well. We would anticipate measurable influence in surrounding
wells located 1000' or more from the primary well. It is our opinion
that all older wells not being maintained nor currently in use in the
immediate area should be abandoned as per State Water Resources
requirements to reduce possible paths of contamination. The piezometer
well was probably drilled prior to well logs being required (prior to
1964) as there is no record of this well. Several similar wells may
currently exist and require a door-to-door survey to locate them.

Attachments:
Graphs of Water Level vs. Time
Copy of Collected Data
Water Well Report
Preliminary Local Climatological Data
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WATER SYSTEM MODEL
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Sheel1

, -:-1 , .. ," .('" -~_.'..:-.:..t~(

":0,
\

'-..

TIME OF TESTED TESTED
,

MODELED ", .~

DAY DATE OF FLOW STATIC TESTED MODELED STATIC FLOW PRESSURE CALIBRATlON PUMPS
HYD NODE TESTED TEST GPM PRESSURE RESIDUAL FLOW PRESSURE DIFFERENCE DIFFERENCE SCENARIO ON/OFF

1 125 1419 8 1250 68 54 1215 68 -35 0 I ADD OFF
2 127 1437 8 1180 65 48 1225 . 64.5 .. 45 -0.5 ADD OFF

42 137 1525 14 1300 75 60 1398 752 98 0.2 ADD OFF
37 144 857 16 1300 85 60 1326 82.9 26 -2.1 MOD OFF
38 146 845 16 1300 85 60 1334 834 34 -1.6 MOD OFF
39 143 825 16 1300 80 60 1254 79 -46 -1 MOD OFF
36 147 1355 14 1300 80 60 1242 784 -58 -1.6 MOD OFF
35 149 1345 14 1300 80 60 1120 78 -180 -2 MOD OFF
34 151 1325 14 1205 70 52 1212 70 7 0 ADD OFF
33 155 1310 14 1880 65 50 1170 65 -710 0 ADD ON
71 157 1448 21 1300 82 60 1156 82 -144 0 ADD OFF
72 159 1508 21 1300 80 60 1188 78.6 -112 -14 ADD ON
73 161 1522 21 1300 70 60 1155 78.7 -145 8.7 ADD ON
41 167 1510 14 1110 80 44 1188 85 78 5 ADD OFF
40 169 1455 14 1060 75 40 958 86 -102 11 ADD OFF
12 199 1109 9 1275 68 58 1167 69 -108 1 ADD OFF
11 203 1054 9 1275 68 58 1070 68 -205 0 ADD OFF
48 217 1000 16 1180 66 52 1144 66 -36 0 ADD OFF
49 219 1018 16 1180 67 52 1292 67 112 0 ADD OFF
50 227 1032 16 1110 65 44 992 65 -118 0 ADD OFF
51 229 1045 16 1030 65 38 952 65 -78 0 ADD OFF
52 231 1059 16 860 60 26 854 60 -0 0 ADD OFF
53 233 1145 16 820 60 24 728 60 -92 0 ADD OFF
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'Sheet1

TIME OF TESTED TESTED MODELED, I

DAY DATE OF FLOW STATIC ,TESTED MODELED STATIC I FLOW PRESSURE I CALIBRATION HJMPS
HYD NODE TESTED TEST GPM PRESSURE RESIDUAL FLOW PRESSURE DIFFERENCE DIFFERENCE'-- SCENARIO ' ON/OFF
54 235 1130 16 750 60 20 676 60 -74 0 ADD ,OFF
55 237 1148 16 750 60 20 665 60 -85 0 ADD , OFF
4 301 1507 8 1205 65 56, 1223 65 18 0 ADD ON
5 303 15523 8 1275 68 58 1197 67.3 -78 -0.7 ADD ON
6 305 1538 8 1300 68 60 1221 67.3 -79 -0.7 ADD ON
7 309 1355 8 1275 ' 68 58 1127 68 -148 0 ADD OFF
9 313 1023 9 1205 65 52 1126 62 -79 -3 ADD OFF
10 317 1037 9 1275 .. '68 58 1085 68 -190 0 , ,("''ADD OFF
8 321 1625 8 1275 65 58 1349 64.3 74 -0.7 ADD ON
13 329 1118 9 1205 65 52 1071 64.4 -134 -0.6 " ADD ON
14 331 1131 9 1230 63 54 1291 62.4 61 -0.6 ADD ON
15 335 1145 9 1250 65 56 1060 65 -190 0 ADD OFF
18 339 1358 9 1205 68 52 1334 68 129 0 ADD OFF
17 343 1340 9 1250 66 56 1023 66 -227 0 ADD OFF
19 347 1413 9 1275 68 58 1083 68 -192 0 ADD OFF
43 353 1604 14 1250 68 56 1198 68 -52 0 ADD OFF
44 355 1615 14 1135 68 46 1728 67.5 593 ,0:5 ADD OFF
70 357 1435 21 1250 75 56 1575 74.5 325 " -0.5 " - ADD OFF
22 359 1528 9 1180 65 50 1222 65 42 0 ADD OFF
31 361 1452 10 1150 65 48 1297 65 147 0 ADD OFF
20 363 1430 9 1230 68 54 1119 68 -111 0 ADD ON
21 365 1448 9 920 65 30 821 65 -99 0 ADD OFF
32 371 1515 10 1180 65 50 983 65 -197 0 ADD OFF
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Sheet1

TIME OF . TESTED TESTED MODELED I
DAY DATE OF FLOW STATIC TESTED MODELED STATIC FLOW PRESSURE CALIBRATION PUMPS

HYD NODE TESTED TEST GPM PRESSURE RESIDUAL FLOW PRESSURE DIFFERENCE DIFFERENCE SCENARIO ON/OFF
16 387 1321 9 1250 73 56 1278 73 28 0 MDD OFF
30 391 1430 10 1105 70 52 1118 70 13 0 MDD OFF
23 393 1545 9 1145 65 48 1271 62.5 126 -2.5 MDD OFF
3 405 1452 8 1205 70 52 1215 70 10 0 ADD OFF

25 501 1620 9 1135 70 46 1123 70 -12 0 ADD OFF
26 507 1640 9 1060 70 40 931 70 -129 0 ADD OFF
27 515 1333 10 1110 70 44 1303 70 193 0 ADD OFF
28 517 1342 10 1090 65 42 1014 65 -76 0 ADD OFF
29 529 1412 10 750 50 20 793 50 43 0 ADD OFF
24 533 1607 9 530 15 10 THIS NODE AT THE BASE OF THE 0.5 MG RESERVOIR
58 703 951 21 1230 70 54 1108 69.5 -122 -0.5 ADD ON
57 709 935 21 1135 70 46 1090 69.5 -45 -0.5 ADD ON
60 713 1021 21 1180 70 50 1182 69.5 2 -0.5 ADD ON
67 715 1346 21 1110 70 44 1229 70 119 0 ADD OFF
59 719 1007 21 1230 70 54 1167 70 -63 0 ADD ON
45 733 1630 14 1130 65 54 1145 65 15 0 ADD OFF
46 737 1638 14 1180 65 52 1098 64.5 -82 -0.5 ADD ON
47 739 945 16 1110 65 44 1036 64.4 -74 -0.6 ADD ON
64 743 1035 21 1150 65 42 974 64.4 -176 -0.6 ADD ON
63 747 1123 21 1110 65 44 884 67.6 -226 2.6 ADD ON
68 749 1405 21 1110 70 44 1078 70 -32 0 ADD ON
62 751 1110 21 1155 70 48 1066 70 -89 0 ADD ON
61 755 1043 21 1180 75 50 1166 75 -14 0 ADD OFF
66 761 1330 21 1090 70 42 1005 70 -85 0 ADD OFF
69 763 1420 21 860 75 26 962 75 102 0 ADD OFF
65 765 1148 21 980 70 34 1001 70 21 0 ADD ON
56 771 925 21 1205 75 52 1084 74.5 -121 -0.5 ADD ON
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+-----------------------------------------------+
MAXIMUM DIMENSIONS

Number of pipes ...........•...•....•. 250
Number of pumps •••.••.•••••••...••••• 62
Number junction nodes...•...•..•..•... 25Q
Flow meters ..•....................... 62
Boundary nodes •.•,.................... 25:
Variable storage tanks ••••••••••••••• 62
Pressure switches •..•.•.......••••.•• 62
Regulating Valves..................... 62
Items for limited output ••••••••••••• 250
limit for non-consecutive numbering •• 7143

+-----------------------------------------------+
Cybernet version 2.18. SN: 1132180497-250

Extended Description:

U NIT S S P E C I FIE D

FLOWRATE •••••••••••• = gallons/minute
HEAD (HGL) •••••••••• = feet
PRESSURE ••..••••.••• = psig

OUTPUT OPT ION D A T A

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT

S Y S T E M CON FIG U RAT ION

NUMBER OF PIPES ••••.•••••••.•••••• (p) = 218
NUMBER OF JUNCTION NODES •••••••••• (j) = 187
NUMBER OF PRIMARY LOOPS ••••••••••• (1) = 30
NUMBER OF BOUNDARY NODES ••••••••.• (f) = 2
NUMBER OF SUPPLY ZONES ••.••••••••• (z) = 1

*************************************
SIMULATION RESULTS

*************************************
The results are obtained after 10 trials with an accuracy = 0.00008

S I M U L A T ION DES C RIP T ION

~~berNet Version 2.18. Copyright 1991,92 Haestad Methods Inc.
Run Description: '97 ADD, PUMPS OFF
Drawing: W-STUDY
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P I PEL I N E RESULTS

ATUS CODE: XX -CLOSED PIPE BN -BOUNDARY NODE PU -PUMP LINE
ev -CHECK VALVE RV -REGULATING VALVE TK -STORAGE TANK

PIPE NODE NOS. FLOWRATE HEAD PUMP MINOR LINE HL/
NUMBER #1 #2 LOSS HEAD LOSS VELO. 1000

(gpm) (ft) (ft) (ft) (ft/s) (ft/ft)
-------------------------------------------------------------------------------

1000-BN 101 a 0.00 0.00 0.00 0.00 0.00 0.00
1002 101 103 0.00 0.00 0.00 0.00 0.00 0.00
1004 103 105 0.00 0.00 0.00 0.00 0.00 0.00
1006 105 107 0.00 0.00 0.00 0.00 0.00 0.00
1008-XXPU 103 109
1010-XXPU 105 111
1012-XXPU 107 113
1013 110 109 0.00 0.00 0.00 0.00 0.00 0.00
1014 115 110 0.00 0.00 0.00 0.00 0.00 0.00
1015 112 111 0.00 0.00 0.00 0.00 0.00 0.00
1016 117 112 0.00 0.00 0.00 0.00 0.00 0.00
1017 114 113 0.00 0.00 0.00 0.00 0.00 0.00
1018 119 114 0.00 0.00 0.00 0.00 0.00 0.00
1020 115 117 0.00 0.00 0.00 0.00 0.00 0.00
1022 117 119 0.00 0.00 0.00 0.00 0.00 0.00
1024 119 121 0.00 0.00 0.00 0.00 0.00 0.00
1026 123 121 2.48 0.00 0.00 0.00 0.02 0.00
1028 123 125 -2.48 0.00 0.00 0.00 0.02 0.00
• 030 125 171 -3.20 0.00 0.00 0.00 0.02 0.00
.032 127 129 -6.80 0.00 0.00 0.00 0.04 0.00

1034 129 131 -7.52 0.00 0.00 0.00 0.05 0.00
1036 131 133 -14.73 0.00 0.00 0.00 0.09 0.01
1038 131 135 15.10 0.00 0.00 0.00 0.02 0.00
1040 135 137 14 .38 0.00 0.00 0.00 0.02 0.00
1042 137 139 13.66 0.00 0.00 0.00 0.02 0.00
1043 140 139 -5.17 0.00 0.00 0.00 0.01 0.00
1044 141 140 -3.17 0.00 0.00 0.00 0.01 0.00
1045 140 144 1.00 0.00 0.00 0.00 0.01 0.00
1046 141 143 1.45 0.00 0.00 0.00 0.00 0.00
1047 141 146 1.00 0.00 0.00 0.00 0.01 0.00
1048 143 145 0.72 0.00 0.00 0.00 0.00 0.00
1050 139 147 7.76 0.00 0.00 0.00 0.02 0.00
1052 147 149 7.04 0.00 0.00 0.00 0.03 0.00
1054 149 151 6.32 0.00 0.00 0.00 0.03 0.00
1056 151 153 5.60 0.00 0.00 0.00 0.02 0.00
1058 153 155 3.73 0.00 0.00 0.00 0.02 0.00
1060 155 157 2.80 0.00 0.00 0.00 0.01 0.00
1062 157 159 1.87 0.00 0.00 0.00 0.01 0.00
1064 159 161 0.93 0.00 0.00 0.00 0.00 0.00
1066 153 163 0.93 0.00 0.00 0.00 0.00 0.00
1068 133 165 2.17 0.00 0.00 0.00 0.01 0.00
1070 165 167 1.45 0.00 0.00 0.00 0.02 0.00
1072 167 169 0.72 0.00 0.00 0.00 0.01 0.00
1074 127 171 6.08 0.00 0.00 0.00 0.04 0.00

076 171 179 2.16 0.00 0.00 0.00 0.01 0.00
...082 175 179 -0.72 0.00 0.00 0.00 0.00 0.00
1084 179 183 0.72 0.00 0.00 0.00 0.00 0.00
1100 193 197 -16.06 0.00 0.00 0.00 0.03 0.00
1102 197 211 -86.73 0.00 0.00 0.00 0.14 0.01
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1104 199 201 -68.81 0.00 0.00 0.00 0.11 0.00
1106 201 131 8.61 0.00 0.00 0.00 0.01 0.00
1108 133 203 -5.50 0.00 0.00 0.00 0.04 0.00
1110 203 205 -6.22 0.00 0.00 0.00 0.04 0.00

112 205 315 4.45 0.00 0.00 ' 0.00 0.03 0.00
1114 207 209 15.77 0.00 0.00 0.00 0.10 0.01
1116 199 211 68.09 0.00 0.00 0.00 0.11 o.oe
1118 209 211 19.37 0.00 0.00 0.00 0.12 0.01
1120 209 213 -4.32 0.00 0.00 0.00 0.03 0.00
1122 213 215 23.67 0.00 0.00 0.00 0.15 0.02
1124 215 197 -69.95 0.00 0.00 0.00 0.11 0.01
1126 215 217 5.37 0.00 0.00 0.00 0.03 o.oe
1128 217 219 4.65 0.00 0.00 0.00 0.03 0.00
1130 219 221 -15.66 0.00 0.00 0.00 0.18 0.03
1132 221 193 -15.34 0.00 0.00 0.00 0.03 o.oe
1134 221 223 -1.04 0.00 0.00 0.00 0.00 0.00
1136 223 225 -1.76 0.00 0.00 0.00 0.00 0.0<:'
1138 225 121 -2.48 0.00 0;00 0.00 0.01 o.oe
1140 219 227 19.58 0.02 0.00 0.00 0.12 0.01
1142 227 229 17.53 0.01 0.00 0.00 0.11 0.01
1144 229 231 15.48 0.02 0.00 0.00 0.18 0.04
1146 231 233 8.21 0.01 0.00 0.00 0.09 0.01
1148 233 235 6.16 0.00 0.00 0.00 0.07 0.01
1150 235 238 4.10 0.00 0.00 0.00 0.02 o.oe
1152 238 237 2.05 0.00 0.00 0.00 0.01 o.oe
3000 133 405 -12.12 0.01 0.00 0.00 0.14 0.02
3002 301 303 -21.84 0.02 0.00 0.00 0.25 0.05
3004 303 305 -23.30 0.02 0.00 0.00 0.26 0.0:
3006 305 307 -24.77 0.01 0.00 0.00 0.16 0.01
"'008 307 309 1.46 0.00 0.00 0.00 0.00 0.00
,010 205 311 -11.39 0.03 0.00 0.00 0.13 0.0;
3012 311 301 -6.79 0.00 0.00 0.00 0.08 O. OJ
3014 311 313 -6.06 0.00 0.00 0.00 0.07 0.01
3016 207 315 -6.37 0.00 0.00 0.00 0.04 0.0('
3018 201 315 -78.14 0.00 0.00 0.00 0.22 0.0;
3020 315 317 -81.53 0.01 0.00 0.00 0.23 0.02
3022 317 313 -82.99 0.02 0.00 0.00 0.24 0.02
3024 313 319 -82.97 0.03 0.00 0.00 0.24 0.01
3026 319 321 -83.98 0.00 0.00 0.00 0.24 0.0 ...
3028 321 323 -85.44 0.01 0.00 0.00 0.24 0.04
3030 323 325 -88.37 0.01 0.00 0.00 0.25 O.Oi
3032 325 307 27.70 0.00 0.00 0.00 0.08 O.Ot
3034 323 327 1.46 0.01 0.00 0.00 0.15 0.10
3036 207 329 -10.13 0.01 0.00 0.00 0.11 O.O!'
3038 329 331 -11.59 0.02 0.00 0.00 0.13 0.0:
3040 331 333 -13.49 0.03 0.00 0.00 0.15 0.04
3042 333 335 -22.01 0.03 0.00 0.00 0.25 0.07
3044 335 337 -4.80 0.00 0.00 0.00 0.05 O.O!
3046 337 325 117.53 0.01 0.00 0.00 0.33 0.0:"
3048 333 319 0.46 0.00 0.00 0.00 0.05 0.01
3050 331 314 8.54 0.00 0.00 0.00 0.10 0.0
3051 313 314 -7.54 0.00 0.00 0.00 0.09 0.0.
3052 213 339 -28.71 0.03 0.00 0.00 0.18 0.03
3054 339 341 -30.17 0.01 0.00 0.00 0.19 0.0'"
3056 341 343 -35.92 0.02 0.00 0.00 0.23 0.0,

058 343 345 -29.21 0.01 0.00 0.00 0.19 0.03
.. 060 345 333 -6.60 0.00 0.00 0.00 0.04 O.on
3062 341 331 8.11 0.00 0.00 0.00 0.09 0.0'
3064 215 347 87.54 0.00 0.00 0.00 0.14 D.O.
3066 347 349 86.07 0.00 0.00 0.00 0.14 0.01
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3068 349 351 84.61 0.00 0.00 0.00 0.14 0.01
3070 351 353 83.15 0.00 0.00 0.00 0.13 0.01
3072 353 355 81.68 0.00 0.00 0.00 0.13 0.01
"\074 355 357 80.22 0.00 0.00 0.00 0.13 0.01

076 357 356 -11. 76 0.00 0.00 0.00 0.13 0.03
3077 359 356 18.58 0.08 0.00 0.00 0.21 0.05
3078 359 361 24.22 0.01 0.00 1).00 0.15 0.02

·3080 361 363 14.08 0.01 0.00 0.00 0.16 0.03
3082 363 365 1.46 0.00 0.00 0.00 0.02 0.00
3086 363 369 11.15 0.00 0.00 0.00 0.13 0.02
3088 369 371 9.69 0.00 0.00 0.00 0.11 0.02
3090 371 373 8.23 0.00 0.00 0.00 0.09 0.01
3092 373 375 6.76 0.00 0.00 0.00 0.08 0.01
3094 375 341 3.83 0.00 0.00 0.00 0.04 0.00
3096 375 377 1.46 0.02 0.00 0.00 0.15 0.10
3098 362 343 8.17 0.01 0.00 0.00 0.09 0.01
3099 361 362 8.67 0.00 0.00 0.00 0.10 0.01
3102 381 1000 24.08 0.03 0.00 0.00 0.27 0.07
3103 1000 1001 24.08 0.03 0.00 0.00 0.27 0.07
3104 381 335 18.68 0.04 0.00 0.00 0.21 0.05
3105 1001 345 24.08 0.01 0.00 0.00 0.27 0.07
3108 337 385 -123.80 0.05 0.00 0.00 0.35 0.06
3110 385 387 20.10 0.00 0.00 0.00 0.23 0.06
3112 387 381 44.22 0.01 0.00 0.00 0.50 0.27
3114 387 389 -25.58 0.03 0.00 0.00 0.29 0.10
3116 389 391 -26.49 0.03 0.00 0.00 0.30 0.10
3118 391 393 -27.96 0.07 0.00 0.00 0.32 0.10

. 3119 393 394 -27.96 0.01 0.00 0.00 0.32 0.10
3120 395 394 72 .22 0.01 0.00 0.00 0.82 0.57
"'122 395 397 170.23 0.12 0.00 0.00 0.48 0.11

124 397 389 0.55 0.00 0.00 0.00 0.01 0.00
3126 397 385 152.59 0.02 0.00 0.00 0.43 0.09
3128 394 359 44.26 0.19 0.00 0.00 0.50 0.23
3134 395 399 5.04 0.00 0.00 0.00 0.01 0.00
3136 399 401 1.25 0.00 0.00 0.00 0.01 0.00
3137 401 404 0.48 0.00 0.00 0.00 0.01 0.00
3138 401 399 -0.90 0.00 0.00 0.00 0.01 0.00
3139 404 403 0.48 0.00 0.00 0.00 0.01 0.00
3140 399 403 1.20 0.00 0.00 0.00 0.01 0.00
3142 301 405 13.59 0.02 0.00 0.00 0.15 0.03
5000 385 501 7.22 0.01 0.00 0.00 0.08 0.01
5002 501 503 5.79 0.00 0.00 0.00 0.07 0.00
5004 503 505 7.14 0.00 0.00 0.00 0.08 0.01
5006 505 507 4.28 0.00 0.00 0.00 0.05 0.00
5008 507 509 2.86 0.00 0.00 0.00 0.03 0.00
5010 509 511 1.43 0.00 0.00 0.00 0.02 0.00
5012 505 513 1.43 0.00 0.00 0.00 0.02 0.00
5014 515 397 -15.63 0.02 0.00 0.00 0.18 0.04
5016 515 517 9.91 0.02 0.00 0.00 0.11 0.02
5018 517 519 1.43 0.00 0.00 0.00 0.02 0.00
5020 517 503 2.77 0.00 0.00 0.00 0.03 0.00
5022 515 521 4.28 0.00 0.00 0.00 0.05 0.00
5024 523 521 -1.43 0.00 0.00 0.00 0.02 0.00
5026 521 525 1.43 0.00 0.00 0.00 0.04 0.00
5028 517 527 4.28 0.00 0.00 0.00 0.05 0.01

030 529 527 -2.77 0.00 0.00 0.00 0.07 0.02
...032 529 531 1.43 0.00 0.00 0.00 0.04 0.00
5034 529 527 -0.09 0.00 0.00 0.00 0.01 0.00
5036 395 533 -249.16 0.07 0.00 0.00 0.40 0.06
5037 545 547 1.14 0.00 0.00 0.00 0.01 0.00
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5038 533 535
5042 535 537
5044-PU 537 _539
~046 539 _545

050 541 545
5056-BN 535 a
7000 357 358
7001 358 701
7002 701 703
7004 703 705
7006 707 705
7008 705 709
7010 709 771
7012 711 713
7014 713 715
7015 716 715
7016 715 717
7018 717 719
7020 719 721
7022 721 723
7026 723 727
7028 727 729
7030 731 729
7032 729 733
7033 356 727
7034 733 357
7036 701 735
7038 727 737
7040 737 739
~042 739 773

044 741 743
7 046____ 7_4 3 745
7048 745 ----7-4'7
7050 745 749
7052 749 751
7054 751 753
7056 753 755
7058 715 755
7060 755 757
7061 713 714
7062 757 714
7064 757 759
7066 721 761
7068 743 763
7070 741 767
7072 765 767
7074 767 769
7078 711 771
7080 741 773

-251.45 0.01 0.00 0.00 1.03
6.85 0.00 0.00 0.000.31
5.43 0.00 145.81 0.00 0.25
4.00 0.00 0.00 0.00 9.18

-1.43 0.00 0.00 0.00 0.06
-259.73 0.03 0.00 0.00 1.06

18.84 0.00 0.00 0.00 0.21
18.34 0.01 0.00 0.00 - 0.21
14.63 0.01 0.00 0.00 0.09
12.~2 0.02 0.00 0.00 0.14
-2.01 0.00 0.00 0.00 0.01

8.61 0.00 0.00 0.00 0.10
6.60 0.01 0.00 0.00 0.07
2.89 0.00 0.00 0.00 0.03

-3.81 0.00 0.00 0.00 0.04
0.00 0.00 0.00 0.00 0.00

-13.36 0.01 0.00 0.00 0.15
-15.07 0.01 0.00 0.00 0.17
-16.78 0.00 0.00 0.00 0.19
-20.19 0.00 0.00 0.00 0.23
-21.90 0.02 0.00 0.00 0.25
-34.01 0.00 0.00 0.00 0.05
-12.79 0.03 0.00 0.00 0.33
-59.59 0.00 0.00 0.00 0.10

5.82 0.01 0.00 0.00 0.07
-71.68 0.00 0.00 0.00 0.11

1.71 0.02 0.00 0.00 0.17
16.21 0.01 0.00 0.00 0.18
14.50 0.02 0.00 0.00 0.16
12.79 0.01 0.00 0.00 0.15

4.25 0.00 0.00 0.00 0.05
0.83 0.00 0.00 0.00 0.01

- -------L /1---0-;-0-0----0-.-00---0-;-0-0--- -0 . 02
-2.58 0.00 0.00 0.00 0.03
-4.29 0.00 0.00 0.00 0.05
-6.00 0.00 0.00 0.00 0.07
-7.71 0.00 0.00 0.00 0.09

7.84 0.00 0.00 0.00 0.09
-1.58 0.00 0.00 0.00 0.02

4.99 0.00 0.00 0.00 0.06
-4.99 0.00 0.00 0.00 0.06
1.71 0.02 0.00 0.00 0.17
1.71 0.00 0.00 0.00 0.02
1.71 0.00 0.00 0.00 0.02
5.13 0.00 0.00 0.00 0.06

-1.71 0.00 0.00 0.00 0.04
1.71 0.02 0.00 0.00 0.17

-4.90 0.00 0.00 0.00 0.06
-11.09 0.01 0.00 0.00 0.13

0.55
0.25
0.16
0.09
0.01
0.59
0.05
0.05
0.01
0.02
0.00
0.01
0.01
0.00
0.00
0.00
0.02
0.03
0.03
0.05
0.05
0.00
0.15
0.00
0.00
0.01
0.10
0.03
0.03
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.00
0.10
0.00
0.02

JUNCTION NOD E RES U L T S

JUNCTION
NUMBER

101-1
103-1

JUNCTION
TITLE

EXTERNAL
DEMAND
(gpm)

0.00
0.00

HYDRAULIC
GRADE
(ft)

451.50
451. 50

C-8

JUNCTION
ELEVATION

(ft)

422.50
422.50

PRESSURE
HEAD
(ft)

29.00
29.00

JUNCTION
PRESSURE

(psi)

12.57
12.57



105-1 0.00 451.50 422.50 29.00 12.57
107-1 0.00 451.50 422.50 29.00 12.57
109-1 0.00 575.95 422.50 153.45 66.49
,110-1 0.00 575.95 422.50 153.45 66.49
111-1 0.00 575.95 422.50 153.45 66.49
112-1 0.00 575.95 422.50 153.45 66.49
113-1 0.00 575.95 422.50 153.45 66.49
114-1 reducer 0.00 575.95 422.50 153.45 66.49
115-1 0.00 575.95 422.50 153.45 66.49
117-1 0.00 575.95 422.50 153.45 66.49
119-1 0.00 575.95 422.50 153.45 66.49
121-1 0.00 575.95 422.50 153.45 66.49
123-1 0.00 575.95 422.50 153.45 66.49
125-1 0.72 575.95 418.46 157.49 68.24
127-1 0.72 575.95 426.91 149.04 64.58
129-1 0.72 575.95 418.00 157.95 68.44
131-1 0.72 575.95 416.00 159.95 69.31
133-1 0.72 575.95 416.00 159.95 69.31
135-1 0.72 575.95 410.00 165.95 71.91
137-1 0.72 575.95 402.29 173.66 75.25
139-1 0.72 575.95 377.88 198.07 85.83
140-1 1.00 575.95 378.38 197.57 85.61
141-1 0.72 575.95 378.38 197.57 85.61
143-1 0.72 575.95 388.92 187.03 81. 05
144-1 1.00 575.95 379.57 196.38 85.10
145-1 0.72 575.95 388.00 187.95 81.44
146-1 1. 00 575.95 378.38 197.57 85.61
147-1 0.72 575.95 390.00 185.95 80.58
149-1 0.72 575.95 391.14 184.81 80.08
151-1 0.72 575.95 414.31 161. 64 70.04
153-1 0.93 575.95 426.00 149.95 64.98
155-1 0.93 575.95 426.74 149.21 64.66
157-1 0.93 575.95 386.50 189.45 82.09
159-1 0.93 575.95 394.15 181. 80 78.78
161-1 0.93 575.95 394.00 181. 95 78.84
163-1 0.93 575.95 420.00 155.95 67.58
165-1 0.72 575.95 401. 00 174.95 75.81
167-1 0.72 575.95 380.69 195.26 84.61
169-1 0.72 575.95 377.39 198.56 86.04
171-1 0.72 575.95 406.00 169.95 73.64
175-1 0.72 575.95 423.00 152.95 66.28
179-1 0.72 575.95 407.00 168.95 73.21
183-1 0.72 575.95 417.00 158.95 68.88
193-1 0.72 575.95 403.00 172.95 74.94
197-1 0.72 575.95 420.00 155.95 67.58
199-1 0.72 575.95 417.00 158.95 68.88
201-1 0.72 575.95 413.00 162.95 70.61
203-1 0.72 575.95 419.90 156.05 67.62
205-1 0.72 575.95 413.00 162.95 70.61
207-1 0.72 575.95 420.00 155.95 67.58
209-1 0.72 575.95 420.00 155.95 67.58
211-1 0.72 575.95 420.00 155.95 67.58
213-1 0.72 575.95 420.00 155.95 67.58
215-1 0.72 575.95 420.00 155.95 67.58
217-1 0.72 575.95 424.46 151. 49 65.64
219-1 0.72 575.94 422.10 153.84 66.67
221-1 0.72 575.95 421.00 154.95 67.14
223-1 0.72 575.95 420.00 155.95 67.58
225-1 0.72 575.95 422.50 153.45 66.49
227-1 2.05 575.93 426.80 149.13 64.62
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229-1 2.05 575.92 426.78 149.14 64.63
231-1 New sUbdiv. 7.27 575.90 438.20 137.70 59.67
233-1 2.05 575.90 438.15 137.75 59.69
235-1 2.05 575.89 438.26 137.63 59.64
237-1 2.05 575.89 438.26 137.63 59.64
238-1 2.05 575.89 436.00 139.89 60.62
301-1 1.46 575.98 426.78 149.20 64.65
303-1 1.46 576.00 419.90 156.10 67.64
305-1 1.46 576.01 419.90 156.11 67.65
307-1 1.46 576.02 415.90 160.12 69.38
309-1 1.46 576.02 419.80 156.22 67.69
311-1 1.46 575.98 428.65 147.33 63.84
313-1 1.46 575.98 433.20 142.78 61.87
314-1 1.00 575.98 431. 00 144.98 62.82
315-1 1.46 575.95 413.00 162.95 70.61
317-1 1.46 575.96 420.00 155.96 67.58
319-1 1.46 576.00 427.00 149.00 64.57
321-1 1.46 576.01 426.80 149.21 64.610
323-1 1.46 576.01 425.00 151. 01 65.44
325-1 1.46 576.02 420.00 156.02 67.61
327-1 1.46 576.00 415.00 161.00 69.77
329-1 1.46 575.96 426.85 149.11 64.6,
331-1 1.46 575.98 431.41 144.57 62.6~
333-1 1.46 576.01 420.40 155.61 67.43
335-1 1.46 576.03 426.96 149.07 64.6i
337-1 1.46 576.03 423.46 152.57 66.1:
339-1 1.46 575.97 419.74 156.23 67.70
341-1 1.46 575.98 424.00 151. 98 65.8"
343-1 1.46 576.00 424.40 151.60 65.6
345-1 1.46 576.01 416.35 159.66 69.10
347-1 1.46 575.95 419.79 156.16 67.67
349-1 1.46 575.94 420.00 155.94 67.5
351-1 1.46 575.94 419.00 156.94 68.0
353-1 1.46 575.94 419.89 156.05 67.62
355-1 1.46 575.94 419.89 156.05 67.C
356-1 1.00 575.94 416.00 159.94 69.:
357-1 1.46 575.94 403.80 172.14 74.59
358-1 0.50 575.94 403.80 172 .14 74.Sg
359-1 1.46 576.02 426.89 149.13 64. f ;

361-1 1.46 576.01 426.81 149.20 64.(,3
362-1 0.50 576.00 426.81 149.19 64.65
363-1 1.46 575.99 419.79 156.20 67. -
365-1 1.46 575.99 426.72 149.27 64. -
369-1 1.46 575.99 420.00 155.99 67.6C
371-1 1.46 575.99 426.72 149.27 64.~E
373-1 1.46 575.99 420.00 155.99 67. c

375-1 1.46 575.98 420.00 155.98 67.5'
377-1 1.46 575.96 420.70 155.26 67.? :
381-1 1. 46 576.07 409.80 166.27 72 .
385-1 1.46 576.08 410.50 165.58 71.' ,
387-1 1.46 576.08 408.38 167.70 72.6
389-1 1.46 576.11 420.00 156.11 67; i
391-1 1.46 576.14 415.26 160.88 69:· ,
393-1 0.00 576.21 428.00 148.21 64.2
394-1 0.00 576.21 428.00 148.21 64 ,
395-1 1.68 576.23 424.00 152.23 65 ,
397-1 1.46 576.11 420.00 156.11 67.10
399-1 1.68 576.23 424.00 152.23 65,
401-1 1.68 576.23 433.85 142.38 61 i ;

403-1 1. 68 576.23 428.80 147.43 63. !
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404-~ 0.00 576.23 426.00 ~50.23 65.~0

405-~ 1.46 575.96 4~5.30 ~60.66 69.62
50~-~ 1.43 576.07 4~5.20 ~60.87 69.7~

503-~ 1.43 576.07 4~6.40 ~59.67 69.~9

505-~ 1.43 576.07 4~8.25 ~57.82 _68.39
507-~ 1.43 576.07 4~5.35 ~60.72 69.65
509-~ 1.43 576.07 420.04 ~56.03 67.6~

511-~ 1.43 576.07 390.00 186.07 80.63
5~3-1 1.43 576.07 400.00 ~76.07 76.30
515-1 1.43 576.09 4~5.40 160.69 69.63
517-~ 1.43 576.07 426.80 149.27 64.69
5~9-1 1.43 576.07 450.00 ~26.07 54.63
52~-1 1.43 576.09 433.00 143.09 62.00
523-~ 1. 43 576.09 436.00 140.09 60.70
525-~ 1.43 576.09 446.00 130.09 56.37
527-~ 1.43 576.07 464.00 ~~2.07 48.56
529-~ 1.43 576.07 461.49 ~14.58 49.65
531-~ 1. 43 576.07 500.00 76.07 32.96
533-~ Area just be 2.28 576.30 542.73 33.57 ~4.55

535-~ 1.43 576.30 547.33 28.97 ~2.56

537-~ 1.43 576.30 547.33 28.97 ~2.55

539-1 1.43 722.~2 547.33 ~74.79 75.74
541-~ 1.43 722.11 500.00 222.~1 96.25
545-~ 1.43 722.11 547.33 174.78 75.74
547-~ 1. ~4 722.11 560.00 162.11 70.25
701-1 2.01 575.93 4~5.00 160.93 69.73
703-~ 2.01 575.92 415.18 ~60.74 69.65
705-1 2.01 575.90 4~0.92 164.98 71.49
707-1 2.01 575.90 403.00 172 .90 74.92
709-1 2.01 575.90 415.18 160.72 69.64
71~-1 2.01 575.89 4~1.00 ~64.89 71.45
7~3-~ 1. 7~ 575.89 4~5.13 ~60.76 69.66
7~4-~ 0.00 575.89 4~6.53 ~59.36 69.06
7~5-~ 1. 7~ 575.89 4~5.~9 ~60.70 69.64
716-~ 0.00 575.89 4~3. 77 ~62.~2 70.25
7~7-~ 1. 7~ 575.89 4~6.00 ~59.89 69.29
719-~ 1. 7~ 575.90 4~5.20 ~60.70 69.64
72~-~ 1. 7~ 575.90 4~9.00 ~56.90 67.99
723-~ 1. 7~ 575.9~ 4~9.00 ~56.9~ 67.99
727-~ 1. 7~ 575.93 420.00 ~55.93 67.57
729-~ Mobile homes ~2.79 575.93 420.00 ~55.93 67.57
731-~ Mobile homes ~2.79 575.90 '420.00 ~55.90 67.56
733-1 Mobile homes ~2.09 575.93 425.56 ~50.37 65.~6

735-1 1. 71 575.9~ 4~9. ~o ~56.8~ 67.95
737-1 1. 71 575.92 426.70 ~49.22 64.66
739-~ 1. 7~ 575.90 426.88 ~49.02 64.58
741-~ 1. 7~ 575.88 428.00 ~47.88 64.08
}~3-~ _______ --------_____ .0"

1. 71 575.88 426.88 149.00 64.57
745-1 1. 71 575.88 -427:00 - -14-8 ;-88- --°6"4-;52-
747-1 1. 7~ 575.88 419.50 156.38 67.77
749-1 1. 71 575.88 415.16 160.72 69.65
75~-1 1. 7~ 575.88 415.20 160.68 69.63
753-1 1. 71 575.89 418.00 ~57.89 68.42
755-~ 1. 7~ 575.89 403.60 172.29 74.66
757-~ 1. 71 575.89 416.00 159.89 69.28
759-1 1. 71 575.87 414.00 161. 87 70.14
761-1 1. 71 575.90 415.30 160.60 69.60
763-1 1. 71 575.88 424.00 151.88 65.82
765-1 1.71 575.88 420.00 155.88 67.55
767-1 1. 71 575.88 415.23 160.65 69.62
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769-1 1.71 575.86 417.00 158.86 68.84
771-1 1.71 575.89 403.70 172.19 74.62
773-1 1.71 575.89 419.00 156.89 67.99

1000-1 0.00 576.05 417.00 159.05 68.92
1001-1 0.00 576.01 418.00 158.01 68.47

SUMMARY o F INFLOWS AND OUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM BOUNDARY NODES
(-) OUTFLOWS FROM THE SYSTEM INTO BOUNDARY NODES

PIPE FLOWRATE
NUMBER (gpm)
--------------------

1000 0.00
5056 259.73

NET SYSTEM INFLOW = 259.73
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 259.73

**** CYBERNET SIMULATION COMPLETED ****

DATE: 3/10/1998
...TME: 16:09:40
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Cybernet Version: 2.18 SN: 1132180497 11-03-1998
Description: '97 ADD: PUMPS OFF, 20 PSI @ HYD & 0 PSI IN ZONE
Drawing: S:\S\C\3033.19\WATERMAP\W-STUDY

r.Lre Flow Summary. Page 1

JCT Avg. Day Avg. Day Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure No.

(gpm) (psi) (gpm) (gpm) (psi) (psi)
------------------------------------------------------------------------------

125 0.7 68.0 1 1000.7 2452.3 20.0 2.6 531
127 0.7 64.3 1 1000.7 2152.0 20.0 8.5 531
137 0.7 75.0 1 1000.7 2571.8 31. 5 0.0 531
143 0.7 80.8 1 1000.7 2571.8 32.7 0.0 531
144 1.0 84.8 1 1001.0 2571. 8 28.3 0.0 531
146 1.0 85.3 1 1001. 0 2571.8 27.8 0.0 531
147 0.7 80.3 1 1000.7 2571.8 32.8 0.0 531
149 0.7 79.8 1 1000.7 2571. 8 22.9 0.0 531
151 0.7 69.8 1 1000.7 2159.0 20.0 8.4 531
155 0.9 64.4 1 1000.9 1807.0 20.0 14.6 531
157 0.9 81.8 1 1000.9 2062.1 20.0 8.4 155
159 0.9 78.5 1 1000.9 1922.5 20.0 12.7 531
161 0.9 78.6 1 1000.9 1875.4 20.0 13.5 531
167 0.7 84.3 1 1000.7 1530.0 20.0 19.0 531
169 0.7 85.8 1 1000.7 1163.6 20.0 23.9 531
199 0.7 68.6 1 1000.7 2572.1 26.9 0.0 531
203 0.7 67.4 1 1000.7 2571.7 24.7 0.0 531
217 0.7 65.4 1 1000.7 2290.0 20.0 5.9 531
219 0.7 66.4 1 1000.7 2520.0 20.0 1.1 531
227 2.1 64.4 1 1002.1 1525.0 20.0 15.0 237
229 2.1 64.4 1 1002.1 1261. 6 20.0 15.0 237
231 7.3 59.4 1 1007.3 926.6* 20.0 20.0 237
233 2.1 59.4 1 1002.1 764.4* 20.0 19.9 237
235 2.1 59.4 1 1002.1 668.8* 20.0 20.0 237
237 2.1 59.4 1 1002.1 658.4* 20.0 21.1 235
301 1.5 64.4 1 1001. 5 2343.1 20.0 4.7 531
303 1.5 67.4 1 1001. 5 2310.6 20.0 5.3 531
305 1.5 67.4 1 1001. 5 2560.5 20.2 0.0 531
309 1.5 67.4 1 1001. 5 2560.1 27.8 0.0 531
313 1.5 61. 6 1 1001. 5 2568.0 21. 6 0.0 531
317 1.5 67.3 1 1001. 5 2570.8 26.0 0.0 531
321 1.5 64.4 1 1001.5 2562.1 25.7 0.0 531
329 1.5 64.3 1 1001.5 1808.0 20.0 14.6 531
331 1.5 62.4 1 1001. 5 2389.1 20.0 3.8 531
335 1.5 64.3 1 1001. 5 2557.0 25.4 0.0 531
339 1.5 67.4 1 1001. 5 2554.3 20.0 0.5 531
343 1.5 65.4 1 1001. 5 2578.6 21.1 0.0 531
347 1.5 67.4 1 1001. 5 2572.4 25.6 0.0 531
353 1.5 67.4 1 1001.5 2573.3 24.5 0.0 531
355 1.5 67.4 1 1001. 5 2573.6 24.1 0.0 531
357 1.5 74.3 1 1001. 5 2573.9 30.7 0.0 531

* Needed Fire Flow not attained.
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Fire Flow Summary. Page 2

JCT Avg. Day Avg. Day Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure Number

(gpm) (psi) (gpm) (gpm) (psi) (psi)
-------------------------------------------------------------------------------

359 1.5 64.4 1 1001. 5 2313.5 20.0 6.7 531
361 1.5 64.4 1 1001. 5 2287.0 20.0 6.8 531
363 1.5 67.4 1 1001. 5 1920.8 20.0 13.1 531
365 1.5 64.4 1 1001. 5 940.6* 20.0 26.5 531
371 1.5 64.4 1 1001.5 1860.7 20.0 14.0 531
387 1.5 72 .4 1 1001. 5 2548.5 36.8 0.0 531
391 1.5 69.4 1 1001.5 2393.0 20.0 5.8 531
393 0.0 64.0 1 1000.0 2784.0 20.0 0.1 531
405 1.5 69.4 1 1001.5 2181. 6 20.0 7.9 531
501 1.4 69.4 1 1001.4 1558.6 26.3 0.0 531
507 1.4 69.4 1 1001.4 1228.1 20.0 6.5 531
515 1.4 69.4 1 1001.4 1693.3 27.8 0.0 531
517 1.4 64.4 1 1001.4 1232.9 31.7 0.0 531
529 1.4 49.4 1 1001. 4 783.6* 20.0 3.3 531
703 2.0 69.4 1 1002.0 1784.8 20.0 15.0 531
709 2.0 69.4 1 1002.0 1461.4 20.0 20.0 531
713 1.7 69.4 1 1001.7 1704.1 20.0 16.3 531
715 1.7 69.4 1 1001.7 1772.0 20.0 15.2 531
719 1.7 69.4 1 1001. 7 1863.5 20.0 13.7 531
733 12.1 64.9 1 1012.1 2574.0 20.3 0.0 531
137 1.7 64.4 1 1001.7 1823.9 20.0 14.4 531
739 1.7 64.3 1 1001.7 1402.8 20.0 20.8 531
743 1.7 64.3 1 1001.7 1273.8 20.0 21.2 763
747 1.7 67.5 1 1001. 7 1185.8 20.0 23.6 531
749 1.7 69.4 1 1001. 7 1393.2 20.0 18.9 745
751 1.7 69.4 1 1001. 7 1494.4 20.0 19.5 531
755 1.7 74.4 1 1001.7 1817.1 20.0 14 .5 531
761 1.7 69.3 1 1001.7 1385.6 20.0 21.0 531
763 1.7 65.6 1 1001. 7 921.5* 20.0 26.6 531
767 1.7 69.4 1 1001. 7 1184.1 20.0 17.9 765
771 1.7 74.4 1 1001. 7 1567.2 20.0 18.4 531
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Cybernet Version: 2.18 SN: 1132180497 11-03-1998
Description: '97 ADD: PUMPS OFF, 20 PSI @ BYD & 20 PSI IN ZONE
'''-awing: S:\S\C\3033.19\WATERMAP\W-STUDY

Fire Flow summary. Page 1

JCT Avg.Day Avg. Day Zone Needed Available @Residual Min;· Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure No.

(gpm) (psi) (gpm) (gpm) (psi) (psi)
------------------------------------------------------------------------------

125 0.7 68.0 1 1000.7 1459.2 48.2 20.0 531
127 0.7 64.3 1 1000.7 1459.1 41.6 20.0 531
137 0.7 75.0 1 1000.7 1459.1 58.2 20.0 531
143 0.7 80.8 1 1000.7 1459.1 62.4 20.0 531
144 1.0 84.8 1 1001.0 1459.1 63.5 20.0 531
146 1.0 85.3 1 1001.0 1459.1 63.7 20.0 531
147 0.7 80.3 1 1000.7 1459.1 62.2 20.0 531
149 0.7 79.8 1 1000.7 1459.1 58.3 20.0 531
151 0.7 69.8 1 1000.7 1459.1 44.5 20.0 531
155 0.9 64.4 1 1000.9 1459.1 33.8 20.0 531
157 0.9 81.8 1 1000.9 1459.1 48.2 20.0 531
159 0.9 78.5 1 1000.9 1459.1 42.5 20.0 531
161 0.9 78.6 1 1000.9 1459.1 41.0 20.0 531
167 0.7 84.3 1 1000.7 1459.0 25.2 20.0 531
169 0.7 85.8 1 1000.7 1163.6 20.0 23.9 531
199 0.7 68.6 1 1000.7 1459.2 52.5 20.0 531
203 0.7 67.4 1 1000.7 1459.0 50.9 20.0 531
217 0.7 65.4 1 1000.7 1459.3 44.4 20.0 531
219 0.7 66.4 1 1000.7 1459.3 48.0 20.0 531
227 2.1 64.4 1 1002.1 1424.8 25.0 20.0 237
229 2.1 64.4 1 1002.1 1179.0 25.0 20.0 237
231 7.3 59.4 1 1007.3 926.6* 20.0 20.0 237
233 2.1 59.4 1 1002.1 764.4* 20.0 19.9 237
235 2.1 59.4 1 1002.1 668.8* 20.0 20.0 237
237 2.1 59.4 1 1002.1 658.4* 20.0 21.1 235
301 1.5 64.4 1 1001.5 1455.1 44.8 20.0 531
303 1.5 67.4 1 1001.5 1453.3 46.1 20.0 531
305 1.5 67.4 1 1001.5 1452.4 49.5 20.0 531
309 1.5 67.4 1 1001.5 1452.2 52.2 20.0 531
313 1.5 61.6 1 1001.5 1456.9 46.1 20.0 531
317 1.5 67.3 1 1001.5 1458.5 51.3 20.0 531
321 1.5 64.4 1 1001.5 1453.5 49.4 20.0 531
329 1.5 64.3 1 1001.5 1458.9 33.9 20.0 531
331 1.5 62.4 1 1001.5 1458.9 44.1 20.0 531
335 1.5 64.3 1 1001.5 1450.3 49.4 20.0 531
339 1.5 67.4 1 1001.5 1462.4 49.1 20.0 531
343 1.5 65.4 1 1001.5 1463.2 48.5 20.0 531
347 1.5 67.4 1 1001.5 1459.4 51.2 20.0 531
353 1.5 67.4 1 1001.5 1459.9 50.8 20.0 531
355 1.5 67.4 1 1001.5 1460.1 50.7 20.0 531
357 1.5 74.3 1 1001.5 1460.3 57.5 20.0 531

* Needed Fire Flow not attained.
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Fi.re Flow Summary. Page 2

JCT Avg. Day Avg. Day Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure Numbe

(gpm) (psi) (gpm) (gpm) (psi) (psi)
-------------------------------------------------------------------------------

359 1.5 64.4 1 1001.5 150LO 43.3 20.0 531
361 L5 64.4 1 1001.5 1487.7 43.2 20.0 531
363 L5 67.4 1 1001.5 1474.9 37.6 20.0 531
365 L5 64.4 1 1001.5 940.6* 20.0 26.5 531
371 L5 64.4 1 100L5 1469.4 35.0 20.0 531
387 L5 72.4 1 100L5 1445.4 58.7 20.0 531
391 L5 69.4 1 100L5 1523.5 47.0 20.0 531
393 0.0 64.0 1 1000.0 1584.6 47.3 20.0 531
405 L5 69.4 1 100L5 1457.5 44.8 20.0 531
501 L4 69.4 1 100L4 897.4* 53.0 20.0 531
507 L4 69.4 1 100L4 806.1* '46.0 20.0 531
515 L4 69.4 1 100L4 972.6* 53.5 20.0 531
517 L4 64.4 1 100L4 715.3* 5L7 20.0 531
529 L4 49.4 1 100L4 487.0* 36.7 20.0 531
703 2.0 69.4 1 1002.0 1460.3 34.6 20.0 531
709 2.0 69.4 1 1002.0 146L4 20.0 20.0 531
713 L7 69.4 1 100L7 1460.3 3L7 20.0 531
715 1.7 69.4 1 100L7 1460.3 34.1 20.0 531
719 L7 69.4 1 100L7 1460.3 37.1 20.0 531
733 12.1 64.9 1 1012.1 1460.3 47.7 20.0 531
737 L7 64.4 1 100L7 1460.3 . 34.2 20.0 531
739 L7 64.3 1 1001.7 1402.8 20.0 20.8 531
743 L7 64.3 1 100L7 1273.8 20.0 2L2 763
747 L7 67.5 1 1001.7 1185.8 20.0 23.6 531

~100L '7- -- ----_._,-~. '.--

749 L7 69.4 1 1373.9 2L2 20.0 745
751 L7 69.4 1 1001.7 1460.3 22.0 20.0 531
755 L7 74.4 1 100L7 1460.3 37.3 20.0 531
761 L7 69.3 1 100L7 1385.6 20.0 2LO 531
763 L7 65.6 1 100L7 92L5* 20.0 26.6 531
767 L7 69.4 1 1001.7 1155.8 22.1 20.0 765
771 L7 74.4 1 1001.7 1460.3 26.4 20.0 531
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:ybernet version: 2.18 SN: 1132180497 11-03-1998
Oescription: '97 ADD (PUMP OFF): PHASE 1 PIPE IMPROVEMENT EFFECTS 8, 10, 1C
'''awing: S:\S\C\3033.19\WATERMAP\W-STUDY

t~ t.t.J ~ .... -+ n;J (r~...... f-f, II )-y P:F" 'i d' (, ,'",- r, I 0" rf. ({!".te.,;'
Fire Flow Summary. . Page 1

JCT Avg. Day Avg. Day Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure No.

(gpm) (psi) (gpm) (gpm) (psi) (psi)
------------------------------------------------------------------------------

125 0.7 68.0 1 1000.7 1460.5 48.5 20.0 531
127 0.7 64.3 1 1000.7 1460.5 41.8 20.0 531
137 0.7 75.0 1 1000.7 1460.4 58.5 20.0 531
143 0.7 80.8 1 1000.7 1460.4 62.7 20.0 531
144 1.0 84.8 1 1001. 0 1460.4 63.8 20.0 531
146 1.0 85.3 1 1001.0 1460.4 64.0 20.0 531
147 0.7 80.3 1 1000.7 1460.4 62.6 20.0 531
149 0.7 79.8 1 1000.7 1460.4 59.7 20.0 531
151 0.7 69.8 1 1000.7 1460.4 47.2 20.0 531
155 0.9 64.4 1 1000.9 1460.4 38.9 20.0 531
157 0.9 81. 8 1 1000.9 1460.4 54.8 20.0 531
159 0.9 78.5 1 1000.9 1460.4 50.4 20.0 531
161 0.9 78.6 1 1000.9 1460.4 49.7 20.0 531
167 0.7 84.3 1 1000.7 1460.3 25.3 20.0 531
169 0.7 85.8 1 1000.7 1164.9 20.0 23.9 531
193 0.7 74.7 1 1000.7 1460.6 58.1 20.0 531
203 0.7 67.4 1 1000.7 1460.3 51.1 20.0 531
217 0.7 65.4 1 1000.7 1460.6 44.8 20.0 531
219 0.7 66.4 1 1000.7 1460.6 49.1 20.0 531
227 2.1 64.4 1 1002.1 1460.5 34.6 20.0 531
229 2.1 64.4 1 1002.1 1460.5 29.0 20.0 531
231 7.3 59.4 1 1007.3 1418.3 20.0 20.6 531
233 2.1 59.4 1 1002.1 1395.2 20.0 20.9 531
235 2.1 59.4 1 1002.1 1460.4 21.1 20.0 531
237 2.1 59.4 1 1002.1 1460.4 22.2 20.0 531
301 1.5 64.4 1 1001. 5 1456.2 44.8 20.0 531
303 1.5 67.4 1 1001. 5 1454.3 46.1 20.0 531
305 1.5 67.4 1 1001. 5 1453.3 49.5 20.0 531
307 1.5 69.1 1 1001.5 1453.1 54.0 20.0 531
309 1.5 67.4 1 1001. 5 1453.1 52.2 20.0 531
313 1.5 61. 6 1 1001.5 1458.1 46.2 20.0 531
317 1.5 67.3 1 1001. 5 1459.8 51.5 20.0 531
321 1.5 64.4 1 1001.5 1454.4 49.5 20.0 531
329 1.5 64.4 1 1001. 5 1460.0 33.9 20.0 531
331 1.5 62.4 1 1001. 5 1459.5 44.1 20.0 531
333 1.5 67.2 1 1001. 5 1457.1 49.8 20.0 531
335 1.5 64.3 1 1001. 5 1450.9 49.4 20.0 531
339 1.5 67.4 1 1001. 5 1461.9 49.1 20.0 531
343 1.5 65.4 1 1001.5 1462.2 48.6 20.0 531
347 1.5 67.4 1 1001. 5 1460.7 51.4 20.0 531
353 1.5 67.4 1 1001. 5 1461.1 51.2 20.0 531

* Needed Fire Flow not attained.

C-/7



Fire Flow Summary. Page 2'

JCT Avg. Day Avg. Day Zone Needed Available @Residual Min. Zone @JC
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure N rIC

(gpm) (psi) (gpm) (gpm) (psi) (psi)
----------------------------------------------------------------------------

355 1.5 67.4 1 1001.5 1461.2 51.1 20.0 3
358 0.5 74.3 1 1000.5 1461.3 56.2 20.0 -:;
359 1.5 64.4 1 1001. 5 1498.3 43.9 20.0 53
362 0.5 64.4 1 1000.5 1476.4 41.5 20.0 3
363 1.5 67.4 1 1001.5 1468.4 44.7 20.0 3
365 1.5 64.4 1 1001.5 1461.9 45.5 20.0 53
371 1.5 64.4 1 1001.5 1466.3 38.2 20.0 ".,
387 1.5 72.4 1 1001.5 1445.8 58.7 20.0 3
391 1.5 69.4 1 1001.5 1523.7 47.0 20.0 ::>2
393 0.0 64.0 1 1000.0 1584.5 47.3 20.0 53
399 1.7 65.7 1 1001.7 1628.6 52.3 20.0 3
403 1.7 63.6 1 1001. 7 1628.6 32.6 20.0 3
405 1.5 69.4 1 1001.5 1458.7 44.9 20.0 53
501 1.4 69.4 1 1001. 4 897.5* 53.0 20.0 -3
507 1.4 69.4 1 1001. 4 806.2* 46.0 20.0 3
515 1.4 69.4 1 1001. 4 972.7* 53.5 20.0 53
517 1.4 64.4 1 1001. 4 715.4* 51. 7 20.0 53
529 1.4 49.4 1 1001. 4 487.0* 36.7 20.0 3
703 2.0 69.4 1 1002.0 1461. 0 40.9 20.0 _3

709 2.0 69.4 1 1002.0 1460.7 45.9 20.0 53
714 0.0 68.8 1 1000.0 1461.1 34.5 20.0 3
716 0.0 70.0 1 1000.0 1461.1 31.8 20.0 3
719 1.7 69.4 1 1001. 7 1461. 2 38.9 20.0 53
733 12.1 64.9 1 1012.1 1461. 4 48.2 20.0 ".,-
737 1.7 64.4 1 1001. 7 1461.3 34.8 20.0 3
739 1.7 64.3 1 1001. 7 1418.8 20.0 20.6 ::>3
743 1.7 64.3 1 1001. 7 1293.2 20.0 21.2 76
747 1.7 67.5 1 1001. 7 1203.5 20.0 23.4 -
749 1.7 69.4 1 1001.7 1404.6 21. 2 20.0 _ 4

751 1.7 69.4 1 1001. 7 1461. 2 24.5 20.0 53
755 1.7 74.4 1 1001.7 1461.1 40.7 20.0 3
761 1.7 69.3 1 1001.7 1409.8 20.0 20.7 3
763 1.7 65.6 1 1001.7 929.2* 20.0 26.5 53
767 1.7 69.4 1 1001.7 1168.7 22.1 20.0 "(;

771 1.7 74.4 1 1001. 7 1460.9 37.9 20.0 3
1000 0.0 68.7 1 1000.0 1450.8 46.9 20.0 :>.3
1001 0.0 68.2 1 1000.0 1456.5 49.0 20.0 53
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Cybernet Version:
Description:
Drawing:

2.18 SN: 1132180497 13-03-1998
2010, ADD WI PRV AND HIGH LEVEL SYSTEM
S:\S\C\3033.19\WATERMAP\W-STUDY

~~re Flow Summary. Page 1

@JCT
No.

Min. Zone
Pressure

(psi)

@Residual
Pressure

(psi)

Available
Fire Flow

(gpm)

Needed
Fire Flow

(gpm)

Zone
No.

User 1
Pressure"

(psi)

User 1
Demand

(gpm)

JCT
No.

/"---------------------------------------------------------------------------._--

125
127
137
143
144
146
147
149
151
155
157
159
161
167
169
193
199
203
217
219
227
229
231
233
235
237
301
303
305
307
313
317.
321
329
331
333
335
339
343
347
353

0.9
0.9
0.9
0.9
1.3
1.3
0.9
0.9
0.9
1.2
1.2
1.2
1.2
0.9
0.9
0.9
0.9
0.9
0.9
0.9
2.6
2.6
9.3
2.6
2.6
2.6
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9

67.7
64.0
74.7
80.5
84.6
85.1
80.0
79.5
69.5
64.1
81. 5
78.2
78.3
84.1
85.5
74.4
68.3
67.1
65.1
66.1
64.1
64.1
59.1
59.2
59.1
59.1
64.1
67.1
67.1
68.9
61.3
67.0
64.1
64.1
62.1
66.9
64.1
67.2
65.2
67.1
67.1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1000.9
1000.9
1000.9
1000.9
1001. 3
1001. 3
1000.9
1000.9
1000.9
1001.2
1001. 2
1001.2
1001. 2
1000.9
1000.9
1000.9
1000.9
1000.9
1000.9
1000.9
1002.6
1002.6
1009.3
1002.6
1002.6
1002.6
1001. 9
1001.9
1001. 9
1001. 9
1001.9
1001.9
1001.9
1001.9
1001. 9
1001. 9
1001.9
1001. 9
1001. 9
1001. 9
1001.9

3131. 7
2620.2
3321. 0
3226.1
3226.1
3226.1
3116.6
2782.7
2529.0
2282.3
2174.0
2102.6
2057.7
1631. 3
1208.5
3372.6
3444.2
3448.9
2881.4
3230.9
2097.7
1852.9
1551.1
1520.1
1635.3
1667.9
2959.4
2845.0
3343.8
3866.1
3602.6
3491.8
3793.7
2065.0
3080.9
3434.8
3899.7
3291. 9
3491.1
3438.1
3446.7

20.0
20.0
35.1
36.3
27.4
26.4
39.7
38.3
27.9
22.5
40.1
37.0
37.2
20.0
20.0
33.6
29.0
26.0
20.0
25.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
24.9
21.3
27.2
22.8
20.0
20.0
20.0
20.0
20.0
20.0
27.8
26.5

22.6
25.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
21.4
46.8
20.0
20.0
20.0
28.8
20.0
22.2
20.8
28.5
29.8
21.8
20.8
32.2
32.1
25.7
20.0
20.0
20.0
20.0
43.6
23.5
27.1
21. 9
25.9
24.7
20.0
20.0

123
175

2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016

169
167
231
231
237
231
231
231
231
233
231
238
235
303
301
303
237
237
237
237
235
314
235
235
231
231
231
231

* Needed Fire Flow not attained.
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Fire Flow Summary. Page 2

JCT User 1 User 1 Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure NurnbeJ

(gpm) (psi) (gpm) (gpm) (psi) (psi)
-------------------------------------------------------------------------------

355 1.9 67.1 1 1001.9 3450.0 26.0 20.0 231
358 0.6 74.1 1 1000.6 3390.0 25.3 20.0 735
359 1.9 64.1 1 1001.9 2900.6 20.0 28.5 361
362 0.6 64.1 1 1000.6 2606.3 20.0 32.9 361
363 1.9 67.2 1 1001. 9 2714.2 20.0 22.8 369
365 1.9 64.1 1 1001. 9 3070.6 20.0 27.7 231
371 1.9 64.1 1 1001. 9 2321. 6 20.0 28.2 373
387 1.9 72.2 1 1001.9 4398.9 26.7 20.0 235
391 1.9 69.2 1 1001. 9 2892.5 20.0 42.8 235
393 0.0 63.8 1 1000.0 3667.6 20.0 35.2 235
399 2.2 65.5 1 1002.2 4703.3 24.3 20.0 401
403 2.2 63.4 1 1002.2 2245.8 20.0 32.4 404
405 1.9 69.1 1 1001. 9 2598.3 20.0 36.1 237
501 1.8 69.2 1 1001. 8 1221.6 22.1 20.0 509
507 1.8 69.1 1 1001. 8 888.7* 22.0 20.0 509
515 1.8 145.0 1 1001. 8 3502.0 20.0 20.0 516
517 1.8 140.0 1 1001. 8 2259.0 30.0 20.0 519
529 1.8 125.0 1 1001.8 2020.8 20.0 29.5 527
703 2.6 69.1 1 1002.6 2309.3 20.0 32.6 735
709 2.6 69.1 1 1002.6 2690.3 20.0 31. 8 231
714 0.0 68.5 1 1000.0 2002.3 20.0 22.4 757
716 0.0 69.7 1 1000.0 1883.5 20.0 29.4 715
719 2.2 69.1 1 1002.2 2198.8 20.0 23.4 721
733 15.5 64.6 1 1015.5 3450.0 21.6 20.0 231
737 2.2 64.1 1 1002.2 2113.4 20.0 24.3 739
739 2.2 64.0 1 1002.2 1536.1 20.0 27.8 773
743 2.2 64.0 1 1002.2 1380.8 20.0 21.2 763
747 2.2 67.2 1 1002.2 1268.8 20.0 26.7 745
749 2.2 69.1 1 1002.2 1517.5 20.6 20.0 745
751 2.2 69.1 1 1002.2 1675.7 20.0 23.9 745
755 2.2 74.1 1 1002.2 2046.8 24.7 20.0 753
761 2.2 69.1 1 1002.2 1512.3 20.0 43.2 721
763 2.2 65.3 1 1002.2 961. 1 * 20.0 40.8 743
767 2.2 69.1 1 1002.2 1228.7 22.1 20.0 765
771 2.2 74.1 1 1002.2 2036.4 20.0 30.3 711

1000 2.2 68.4 1 1002.2 2817.6 20.0 38.9 235
1001 2.2 68.0 1 1002.2 3142.7 20.0 32.4 235



Cybernet Version:
~escription:_

rawing:

L~re Flow Summary.

2.18 SN: 1132180497 11-03-1998
2020 ADD (PUMP OFF): PHASE 1 PIPING, FUTURE DEMAND
S:\S\C\3033.19\WATERMAP\W-STUDY

lIN ~\'~l..-L-e<Jd $;'fs1-<'-"'_
Page 1

JCT
No.

User 1
Demand

(gpm)

User 1
Pressure

(psi)

Zone
No.

Needed Available
Fire Flow Fire Flow

(gpm) (gpm)

@Residual
Pressure

(psi)

Min. Zone
Pressure

(psi)

@JCT
No.

125
127
137
143
144
146
147
149
151
155
157
159
161
167
169
193
199
203
217
219
227
229
231
233
235
237
301
303
305
307
313
317
321
329
331
333
335
339
343
347
353

1.5
1.5
1.5
1.5
2.1
2.1
1.5
1.5
1.5
2.0
2.0
2.0
2.0
1.5
1.5
1.5
1.5
1.5
1.5
1.5
4.3
4.3

15.3
4.3
4.3
4.3
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1

66.7
63.1
73.7
79.5
83.6
84.1
79.0
78.5
68.5
63.1
80.5
77.2
77 .3
83.1
84.5
73.4
67.3
66.1
64.1
65.1
63.1
63.1
58.1
58.2
58.1
58.1
63.2
66.2
66.2
67.9
60.4
66.1
63.2
63.1
61.1
66.0
63.2
66.2
64.2
66.1
66.1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1001. 5
1001. 5
1001.5
1001. 5
1002.1
1002.1
1001. 5
1001. 5
1001.5
1002.0
1002.0
1002.0
1002.0
1001. 5
1001.5
1001.5
1001. 5
1001. 5
1001. 5
1001. 5
1004.3
1004.3
1015.3
1004.3
1004.3
1004.3
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1
1003.1

1181.8
1181.7
1181.7
1181.7
1181.7
1181.7
1181.7
1181.7
1181.7
1181.7
1181.7
1181. 7
1181.7
1181.7
1122.5
1181. 9
1181.8
1181.7
1181.9
1181.9
1181. 8
1181.8
1181.8
1181.8
1181.7
1181.7
1178.3
1176.6
1175.5
1175.0
1179.8
1181.2
1176.8
1181.4
1181.0
1179.4
1173.3
1183.0
1183.3
1181.9
1182.3

50.0
44.2
59.0
63.7
65.7
66.0
63.5
61. 3
49.5
42.1
58.5
54.4
54.0
39.5
20.0
58.6
53.0
51.5
46.6
49.8
39.1
35.3
26.0
25.2
28.3
29.0
46.5
48.4
50.8
54.4
46.5
51. 8
49.8
39.0
45.3
50.9
49.9
50.4
49.4
51. 8
51.5

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.8
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531
531

* Needed Fire Flow not attained.
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Fire Flow Summary. Page 2

JCT User 1 User 1 Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure Number

(gpm) (psi) (gpm) (gpm) (psi) (psi)
---------------------------~----.-----------------------------------------------

355 3.1 66.1 1 1003.1 1182.4 51. 5 20.0 531
358 1.1 73.1 1 1001.1 1182.4 57.1 20.0 531
359 3.1 63.2 1 1003.1 1209.6 46.1 20.0 531
362 1.1 63.2 1 1001. 1 1192.9 44 ..4 20.0 531
363 3.1 66.2 1 1003.1 1188.6 47.3 20.0 531
365 3.1 63.1 1 1003.1 1182.9 46.7 20.0 531
371 3.1 63.2 1 1003.1 1186.2 41. 9 20.0 531
387 3.1 71.3 1 1003.1 1169.1 59.0 20.0 531
391 3.1 68.4 1 1003.1 1232.8 50.4 20.0 531
393 0.0 63.0 1 1000.0 1295.2 48.7 20.0 531
399 3.5 64.8 1 1003.5 1338.0 52.7 20.0 531
403 3.5 62.7 1 1003.5 1338.0 38.4 20.0 531
405 3.1 68.1 1 1003.1 1180.4 48.1 20.0 531
501 3.0 68.3 1 1003.0 757.6* 54.1 20.0 531
507 3.0 68.3 1 1003.0 687.5* 48.6 20.0 531
515 3.0 68.3 1 1003.0 815.1* 54.5 20.0 531
517 3.0 63.3 1 1003.0 617.3* 51. 7 20.0 531
529 3.0 48.3 1 1003.0 431.4* 36.7 20.0 531
703 4.2 68.1 1 1004.2 1182.2 45.2 20.0 531
709 4.2 68.1 1 1004.2 1182.0 48.5 20.0 531
714 0.0 67.5 1 1000.0 1182.3 40.1 20.0 531
716 0.0 68.7 1 1000.0 1182.3 38.7 20.0 531
719 3.6 68.1 1 1003.6 1182.4 43.5 20.0 531
733 25.4 63.6 1 1025.4 1182.5 48.7 20.0 531
737 3.6 63.1 1 1003.6 1182.5 39.2 20.0 531
739 3.6 63.0 1 1003.6 1182.4 27.2 20.0 531
743 3.6 63.0 1 1003.6 1182.4 21.2 20.0 531
747 3.6 66.2 1 1003.6 1128.7 20.0 20.7 531
749 3.6 68.1 1 1003.6 1182.4 28.6 20.0 531
751 3.6 68.1 1 1003.6 1182.3 33.3 20.0 531
755 3.6 73.1 1 1003.6 1182.3 46.1 20.0 531
761 3.6 68.0 1 1003.6 1182.4 28.4 20.0 531
763 3.6 64.2 1 1003.6 877.7* 20.0 24.0 531
767 3.6 68.0 1 1003.6 1096.0 22.1 20.0 765
771 3.6 73.1 1 1003.6 1182.1 44.4 20.0 531

1000 0.0 67.5 1 1000.0 1174.2 49.7 20.0 531
1001 0.0 67.0 1 1000.0 1178.9 50.7 20.0 531
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+-----------------------------------------------+
MAXIMUM DIMENSIONS

Number of pipes 250
Number of pumps 62
Number junction nodes ; 250
Flow meters 62
Boundary nodes 25
Variable storage tanks ;.. 62
Pressure switches 62
Regulating Valves..................... 62
Items for limited output 250
limit for non-consecutive numbering .. 20063

+-----------------------------------------------+
Cybernet version 2.18. SN: 1132180497-250

Extended Description:

U NIT S S P E C I FIE D

FLOWRATE = gallons/minute
HEAD (HGL) = feet
PRESSURE = psig

OUT PUT OPT ION D A T A

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT

S Y S T E M CON FIG U RAT ION

NUMBER OF PIPES (p) = 250
NUMBER OF JUNCTION NODES (j) = 205
NUMBER OF PRIMARY LOOPS (I) = 41
NUMBER OF BOUNDARY NODES (f) = 5
NUMBER OF SUPPLY ZONES (z) = 1

*************************************
S I M U L A T ION RES U L T S

*************************************
The results are obtained after 16 trials with an accuracy = 0.00029

The regulating valves required 2 adjustments.

L M U L A T ION DES C RIP T ION

CyberNet Version
Run Description:
Drawing: W-STUDY

2.18. Copyright -1991,92 .,Haestad Methods Inc.
2020, ADD (PUMP OFF) : ADJ. FUTURE DEMAND !

C-:?3



P I PEL I N E RES U L T S

~1'ATUS CODE: XX -CLOSED PIPE BN -BOUNDARY NODE PU -PUMP LINE
CV -CHECK VALVE RV -REGULATING VALVE TK - STORAGE TANK

PIPE NODE NOS. FLOWRATE HEAD PUMP MINOR LINE HL!
NUMBER #1 #2 LOSS HEAD LOSS VELO. 1000

(gpm) (ft) (ft) (ft) (ft!s) (ft!ft
-------------------------------------------------------------------------------

1000-BN 101 0 0.00 0.00 0.00 0.00 0.00 0.00
1002 101 103 0.00 0.00 0.00 0.00 0.00 0.00
1004 103 105 0.00 0.00 0.00 0.00 0.00 0.00
1006 105 107 0.00 0.00 0.00 0.00 0.00 0.00
1008-XXPU 103 109
1010-XXPU 105 111
1012-XXPU 107 113
1013 110 109 0.00 0.00 0.00 0.00 0.00 0.00
1014 115 110 0.00 0.00 0.00 0.00 0.00 0.00
1015 112 111 0.00 0.00 0.00 0.00 0.00 0.00
1016 117 112 0.00 0.00 0.00 0.00 0.00 0.00
1017 114 113 0.00 0.00 0.00 0.00 0.00 0.00
1018 119 114 0.00 0.00 0.00 0.00 0.00 0.00
1020 115 117 0.00 0.00 0.00 0.00 0.00 0.00
1022 117 119 0.00 0.00 0.00 0.00 0.00 0.00
1024 119 121 0.00 0.00 0.00 0.00 0.00 0.00
1026 123 121 4.67 0.00 0.00 0.00 0.03 0.00
'028 123 125 -4.67 0.00 0.00 0.00 0.03 0.00

J30 125 171 -5.39 0.00 0.00 0.00 0.03 0.00
1032 127 129 -8.99 0.00 0.00 0.00 0.06 0.00'
1034 129 131 -9.71 0.00 0.00 0.00 0.06 0.01
1036 131 133 -11.84 0.00 0.00 0.00 0.08 0.0l!
1038 131 135 57.08 0.00 0.00 0.00 0.09 0.01
1040 135 137 56.36 0.00 0.00 0.00 0.09 0.00
1042 137 139 55.64 0.00 0.00 0.00 0.09 0.00
1043 140 139 -5.17 0.00 0.00 0.00 0.01 0.00
1044 141 140 -3.17 0.00 0.00 0.00 0.01 0.00
1045 140 144 1. 00 0.00 0.00 0.00 0.01 0.00
1046 141 143 1.45 0.00 0.00 0.00 0.00 0.00
1047 141 146 1. 00 0.00 0.00 0.00 0.01 0.00
1048 143 145 0.72 0.00 0.00 0.00 0.00 0.00
1050 139 147 49.75 0.00 0.00 0.00 0.14 0.01
1052 147 149 49.02 0.01 0.00 0.00 0.20 0.03
1054 149 151 48.30 0.02 0.00 0.00 0.20 0.04
1056 151 153 47.58 0.02 0.00 0.00 0.19 0.03.
1058 153 155 45.71 0.00 0.00 0.00 0.19 0.02
1060 155 157 44.78 0.01 0.00 0.00 0.18 0.02
1062 157 159 43.85 0.01 0.00 0.00 0.18 0.02
1064 159 161 42.91 0.01 0.00 0.00 0.18 0.02
1066 153 163 0.93 0.00 0.00 0.00 0.00 0.00
1068 133 165 2.17 0.00 0.00 0.00 0.01 0.00
1070 165 167 1.45 0.00 0.00 0.00 0.02 O.OC
1072 167 169 0.72 0.00 0.00 0.00 0.01 O.OC

')74 127 171 8.27 0.00 0.00 0.00 0.05 0.00
... 076 171 179 2.16 0.00 0.00 0.00 0.01 O.OC
1082 175 179 -0.72 0.00 0.00 0.00 0.00 O.OC
1084 179 183 0.72 0.00 0.00 0.00 0.00 0.00
1100 193 197 -44.54 0.00 0.00 0.00 0.09 0.00

C -0<,/



1102 197 211 13.48 0.00 0.00 0.00 0.02 0.00
1104 199 201 19.07 0.00 0.00 0.00 0.03 0.00
1106 201 131 55.67 0.00 0.00 0.00 0.09 0.00
1108 133 203 -8.99 0.00 0.00 0.00 0.06 0.00

110 203 205 -9.71 0.00 0.00 0.00 0.06 0.00
.ll12 205 315 -4.76 0.00 0.00 0.00 0.03 0.00
1114 207 209 0.11 0.00 0.00 0.00 0.00 0.00

·1116 199 211 -19.79 0.00 0.00 0.00 0.03 0.00
1118 209 211 7.03 0.00 0.00 0.00 0.04 0.00
1120 209 213 -7.64 0.00 0.00 0.00 0.05 0.00
1122 213 215 4.30 0.00 0.00 0.00 0.03 0.00
1124 215 197 58.75 0.00 0.00 0.00 0.09 0.00
1126 215 217 15.68 0.01 0.00 0.00 0.10 0.01
1128 217 219 14.96 0.01 0.00 0.00 0.10 0.01
1130 219 221 -46.33 0.01 0.00 0.00 0.53 0.22
1132 221 193 -43.82 0.00 0.00 0.00 0.09 0.00
1134 221 223 -3.23 0.00 0.00 0.00 0.01 0.00
1136 223 225 -3.95 0.00 0.00 0.00 0.01 0.00
1138 225 121 -4.67 0.00 0.00 0.00 0.01 0.00
1140 219 227 24.42 0.03 0.00 0.00 0.16 0.02
1142 227 229 22.36 0.02 0.00 0.00 0.14 0.02
1144 229 231 18.96 0.02 0.00 0.00 0.22 0.06
1146 231 233 11.68 0.01 0.00 0.00 0.13 0.02

·1148 233 235 -8.37 0.01 0.00 0.00 0.09 0.01
1150 235 238 -10.42 0.00 0.00 0.00 0.04 0.00
1152 238 237 32.07 0.01 0.00 0.00 0.13 0.01
3000 133 405 -5.74 0.00 0.00 0.00 0.07 0.00
3002 301 303 -11.64 0.01 0.00 0.00 0.13 0.01
3004 303 305 -13 . 10 0.01 0.00 0.00 0.15 0.02
"006 305 307 -14.57 0.00 0.00 0.00 0.09 0.01

J08 307 309 1.46 0.00 0.00 0.00 0.00 0.00
3010 205 311 -5.67 0.01 0.00 0.00 0.06 0.01
3012 311 301 -2.97 0.00 0.00 0.00 0.03 0.00
3014 311 313 -4.17 0.00 0.00 0.00 0.05 0.00
3016 207 315 3.46 0.00 0.00 0.00 0.02 0.00
3018 201 315 -37.33 0.00 0.00 0.00 0.11 0.01
3020 315 317 -40.09 0.00 0.00 0.00 0.11 0.01
3022 317 313 -41. 56 0.01 0.00 0.00 0.12 0.01
3024 313 319 -44.97 0.01 0.00 0.00 0.13 0.01
3026 319 321 -46.30 0.00 0.00 0.00 0.13 0.01
3028 321 323 -47.77 0.00 0.00 0.00 0.14 0.01
3030 323 325 -50.70 0.00 0.00 0.00 0.14 0.02
3032 325 307 17.50 0.00 0.00 0.00 0.05 0.00
3034 323 327 1.46 0.01 0.00 0.00 0.15 0.10
3036 207 329 -4.29 0.00 0.00 0.00 0.05 0.00
3038 329 331 -5.75 0.01 0.00 0.00 0.07 0.01
3040 331 333 -7.25 0.01 0.00 0.00 0.08 0.01
3042 333 335 -13.34 0.01 0.00 0.00 0.15 0.03
3044 335 337 -3.61 0.00 0.00 0.00 0.04 0.00
3046 337 325 69.66 0.01 0.00 0.00 0.20 0.02
3048 333 319 0.13 0.00 0.00 0.00 0.01 0.00
3050 331 314 3.22 0.00 0.00 0.00 0.04 0.00
3051 313 314 -2.22 0.00 0.00 0.00 0.03 0.00
3052 213 339 -12.66 0.01 0.00 0.00 0.08 0.01

i 3054 339 341 -14.12 0.00 0.00 0.00 0.09 0.01
')56 341 343 -20.02 0.01 0.00 0.00 0.13 0.02

.:>058 343 345 -16.24 0.00 0.00 0.00 0.10 0.01
3060 345 333 -4.50 0.00 0.00 0.00 0.03 0.00
3062 341 331 3.19 0.00 0.00 0.00 0.04 0.00
3064 215 347 -70.84 0.00 0.00 0.00 0.11 0.01
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3066 347 349 -72.31 0.00 0.00 0.00 0.12 0.01
3068 349 351 -73.77 0.00 0.00 0.00 0.12 0.01
3070 351 353 -75.24 0.00 0.00 0.00 0.12 0.01
3072 353 355 -76.70 0.00 0.00 0.00 0.12 0.01

')74 355 357 -75.52 0.00 0.00 0.00 0.12 0.01
.j076 357 356 -14.06 0.00 0.00 0.00 0.16 0.04
3077 359 356 7.44 0.01 0.00 0.00 0.08 0.01
3078 359 361 17.39 0.01 0.00 0.00 0.11 0.01
3080 361 363 10.19 0.01 0.00 0.00 0.12 0.02
3082 363 365 4.11 0.00 0.00 0.00 0.05 0.00
3086 363 369 4.61 0.00 0.00 0.00 0.05 0.00
3088 369 371 3.15 0.00 0.00 0.00 0.04 0.00
3090 371 373 1. 68 0.00 0.00 0.00 0.02 0.00
3092 373 375 0.22 0.00 0.00 0.00 0.00 0.00
3094 375 341 -1. 24 0.00 0.00 0.00 0.01 0.00
3098 362 343 5.24 0.00 0.00 0.00 0.06 0.00
3099 361 362 5.74 0.00 0.00 0.00 0.07 0.01
3102 381 1000 15.21 0.01 0.00 0.00 0.17 0.03
3103 1000 1001 14.21 0.01 0.00 0.00 0.16 0.03
3104 381 335 11.19 0.02 0.00 0.00 0.13 0.02
3105 1001 345 13 .21 0.00 0.00 0.00 0.15 0.02
3108 337 385 -74.74 0.02 0.00 0.00 0.21 0.02
3110 385 387 12.96 0.00 0.00 0.00 0.15 0.03
3112 387 381 27.86 0.00 0.00 0.00 0.32 0.11
3114 387 389 -16.37 0.01 0.00 0.00 0.19 0.04
3116 389 391 -15.41 0.01 0.00 0.00 0.17 0.04
3118 391 393 -16.87 0.03 0.00 0.00 0.19 0.04
3119 393 394 -16.87 0.00 0.00 0.00 0.19 0.04
3120 395 394 43.17 0.01 0.00 0.00 0.49 0.22
'122 395 397 101. 62 0.05 0.00 0.00 0.29 0.04

124 397 389 2.42 0.00 0.00 0.00 0.03 0.00
3126 397 385 97.73 0.01 0.00 0.00 0.28 0.04
3128 394 359 26.30 0.07 0.00 0.00 0.30 0.09
3134 395 399 16.68 0.00 0.00 0.00 0.05 0.00
3136 399 401 -0.05 0.00 0.00 0.00 0.00 0.00
3137 401 1500 20.28 0.03 0.00 0.00 0.23 0.05
3138 401 399 0.04 0.00 0.00 0.00 0.00 0.00
3139 1500 403 -13.40 0.01 0.00 0.00 0.15 0.03
3140 399 403 15.08 0.02 0.00 0.00 0.17 0.04
3142 301 405 7.20 0.01 0.00 0.00 0.08 0.01
5000 385 501 8.57 0.01 0.00 0.00 0.10 0.02
5002 501 503 7.14 0.00 0.00 0.00 0.08 0.01
5004 503 505 5.71 0.00 0.00 0.00 0.06 0.00
5006 505 507 4.28 0.00 0.00 0.00 0.05 0.00
5008 507 509 2.86 0.00 0.00 0.00 0.03 0.00
5010 509 511 1.43 0.00 0.00 0.00 0.02 0.00
5013 515 516 0.00 0.00 0.00 0.00 0.00 0.00
5014-XXRV 516 397
5016 515 517 3.07 0.00 0.00 0.00 0.03 0.00
5018 517 519 1.43 0.00 0.00 0.00 0.02 0.00
5020-XX 517 503
5022 515 521 -4.50 0.00 0.00 0.00 0.05 0.00
5024 523 521 7.35 0.00 0.00 0.00 0.08 0.01
5026 521 525 1.43 0.00 0.00 0.00 0.04 0.00
5028 517 527 0.21 0.00 0.00 0.00 0.00 0.00

130 529 527 1.18 0.00 0.00 0.00 0.03 0.00
,,032 529 531 -2.64 0.01 0.00 0.00 0.07 0.01
5034 529 527 0.04 0.00 0.00 0.00 0.00 0.00
5036 395 533 -163.15 0.31 0.00 0.00 0.67 0.25
5038 533 535 -165.43 0.00 0.00 0.00 0.68 0.26
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5042 535 537 5.71 0.00 0.00 0.00 0.26 0.18
5044-PU 537 539 4.28 0.00 184.70 0.00 0.19 0.10
5046 539 545 2.86 0.00 0.00 0.00 .0.13 0.05
5050 541 545 -1.43 0.00 0.00 0.00 0.06 0.01

'J56-BN 535 0 -172.57 0.01 0.00 0.00 0.70 0.28
,DOD 357 358 17.67 0.00 0.00 0.00 0.20 0.04
7001 358 701 17.17 0.01 0.00 0.00 0.19 0.04
7002 701 703 15.17 0.01 0.00 0.00 0.10 0.01
7004 703 ·705 13 .16 0.02 0.00 0.00 0.15 0.03
7006 707 705 34.14 0.01 0.00 0.00 0.14 0.01
7008 705 709 -9.41 0.00 0.00 0.00 0.11 0.01
7010 709 771 -11.41 0.01 0.00 0.00 0.13 0.02
7012 711 713 -15.12 0.01 0.00 0.00 0.17 0.03
7014 713 715 -9.32 0.00 0.00 0.00 0.11 0.01
7015 716 715 0.00 0.00 0.00 0.00 0.00 0.00
7016 715 717 -4.22 0.00 0.00 0.00 0.05 0.00
7018 717 719 -5.93 0.00 0.00 0.00 0.07 0.00
7020 719 721 -7.64 0.00 0.00 0.00 0.09 0.01
7022 721 723 -11. 05 0.00 0.00 0.00 0.13 0.02
7026 723 727 -12.76 0.01 0.00 0.00 0.14 0.02
7028 727 729 118.26 0.00 0.00 0.00 0.19 0.01
7030 731 729 -12.79 0.03 0.00 0.00 0.33 0.15
7032 729 733 92.68 0.00 0.00 0.00 0.15 0.01
7033 356 727 -7.62 0.01 0.00 0.00 0.09 0.01
7034 733 357 80.59 0.00 0.00 0.00 0.13 0.01
7038 727 737 -32.06 0.04 0.00 0.00 0.36 0.11
7040 737 739 -33.77 0.10 0.00 0.00 0.38 0.12
7042 739 773 -35.47 0.07 0.00 0.00 0.40 0.13
7044 741 743 35.46 0.03 0.00 0.00 0.40 0.13
7046 743 745 26.28 0.04 0.00 0.00 0.30 0.08

J48 745 747 1.71 0.00 0.00 0.00 0.02 0.00
7050 745 749 22.86 0.02 0.00 0.00 0.26 0.06
7052 749 751 21.16 0.03 0.00 0.00 0.24 0.05
7054 751 753 19.45 0.01 0.00 0.00 0.22 0.04
7056 753 755 17.74 0.01 0.00 0.00 0.20 0.04
7058 715 755 -6.81 0.00 0.00 0.00 0.08 0.01
7060 755 757 9.22 0.00 0.00 0.00 0.10 0.01
7061 713 714 -7.51 0.00 0.00 0.00 0.09 0.01
7062 757 714 7.51 0.00 0.00 0.00 0.09 0.01
7066 721 761 1. 71 0.00 0.00 0.00 0.02 0.00
7068 743 763 1.71 0.00 0.00 0.00 0.02 0.00
7070 741 767 3.42 0.00 0.00 0.00 0.04 0.00
7072 765 767 -1.71 0.00 0.00 0.00 0.04 0.00
7078 711 771 13.12 0.01 0.00 0.00 0.15 0.02
7080 741 773 -40.58 0.08 0.00 0.00 0.46 0.17
9030 523 2000 -8.78 0.00 0.00 0.00 0.02 0.00
9032 2001 2000 -2.61 0.00 0.00 0.00 0.02 0.00
9034 2001 2002 0.61 0.00 0.00 0.00 0.00 0.00
9036 2003 2002 1.39 0.00 0.00 0.00 0.01 0.00
9040 2020 2000 16.39 0.00 0.00 0.00 0.05 0.00
9042 2004 2005 5.39 0.00 0.00 0.00 0.03 0.00
9044 2005 2003 3.39 0.00 0.00 0.00 0.02 0.00
9046 2004 2006 -25.78 0.00 0.00 0.00 0.07 0.00
9048 531 2006 -4.07 0.00 0.00 0.00 0.03 0.00
9050 ~x..... 2006 2007 -58.53 0.01 0.00 0.00 0.17 0.01

'J52-BN 2007 0 -60.53 0.01 0.00 0.00 0.17 0.01
.... 054 2009 2006 -26.67 0.00 0.00 0.00 0.08 0.00
9060 2009 2010 24.67 0.00 0.00 0.00 0.07 0.00
9062 2011 2010 -21. 53 0.00 0.00 0.00 0.06 0.00
9064-BN 0 1506 276.42 0.17 0.00 0.00 0.78 0.23
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9066 773 1506 -77.77 0.04 0.00 0.00 0.22 0.02
9068 1506 1504 173.16 0.16 0.00 0.00 0.49 0.10
9070 401 1504 -22.05 0.00 0.00 0.00 0.06 0.00
9072 727 1502 -108.30 0.05 0.00 0.00 0.31 0.04

174-BN a 2011 11.47 0.03 0.00 0.00 0; 13 0.02
~076 2015 237 -30.02 0.01 0.00 0.00 0.12 0.01
9078 2016 2015 -12.02 0.00 0.00 0.00 0.05 0.00
9080 2017 2016 5.98 0.00 0.00 0.00 0.02 0.00
9082 2018 2017 23.98 0.00 0.00 0.00 0.10 0.01
9084 161 2018 41.98 0.02 0.00 0.00 0.17 0.02
9086 219 707 36.15 0.01 0.00 0.00 0.15 0.01
9088 365 355 2.64 0.00 0.00 0.00 0.02 0.00
9090 2010 547 1.14 0.00 0.00 0.00 0.01 0.00
9092 1504 1502 125.61 0.03 0.00 0.00 0.36 0.05
9094 1500 1502 8.19 0.00 0.00 0.00 0.05 0.00
9096 2020 2004 -18.39 0.00 0.00 0.00 0.05 0.00

10000 705 2050 54.71 0.03 0.00 0.00 0.16 0.01
10002 2050 229 -1. 36 0.00 0.00 0.00 0.00 0.00
10004 2050 2052 50.30 0.02 0.00 0.00 0.14 0.01
10006 2052 238 44.54 0.01 0.00 0.00 0.13 0.01
10008 743 2056 5.76 0.00 0.00 0.00 0.04 0.00
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J U N C T I o N N 0 D E R E S U L T S

JUNCTION JUNCTION EXTERNAL HYDRAULIC JUNCTION PRESSURE JUNCTION
NUMBER TITLE DEMAND GRADE ELEVATION HEAD PRESSURE

(gpm) (ft) (ft) (ft) (psi)
----------------------------------------------------------------------------

101-1 Treatment Pl 0.00 451.50 422.50 29.00 12.57
103-1 0.00 451.50 422.50 29.00 12.57
105-1 Treatment pl 0.00 451. 50 422.50 29.00 12.57
107-1 0.00 451. 50 422.50 29.00 12.57
109-1 Treatment Pl 0.00 575.89 422.50 153.39 66.47
110-1 0.00 575.89 422.50 153.39 66.47
111-1 Treatment Pl 0.00 575.89 422.50 153.39 66.47
112-1 0.00 575.89 422.50 153.39 66.47
113-1 Treatment Pl 0.00 575.89 422.50 153.39 66.47
114-1 0.00 575.89 422.50 153.39 66.47
115-1 Treatment pl 0.00 575.89 422.50 153.39 66.47
117-1 0.00 575.89 422.50 153.39 66.47
119-1 Treatment pl 0.00 575.89 422.50 153.39 66.47
121-1 E. Broadway 0.00 575.89 422.50 153.39 66.47
123-1 0.00 575.89 422.50 153.39 66.47
125-1 0.72 575.89 418.46 157.43 68.22
127-1 0.72 575.90 426.91 148.99 64.56
129-1 E. Broadway 0.72 575.90 418.00 157.90 68.42
131-1 0.72 575.90 416.00 159.90 69.29
133-1 0.72 575.90 416.00 159.90 69.29
135-1 0.72 575.90 410.00 165.90 71.89
137-1 Territorial 0.72 575.90 402.29 173.61 75.23
139-1 Territ/Jeans 0.72 575.89 377.88 198.01 85.81
140-1 Shopping Cen 1. 00 575.89 378.38 197.51 85.59
141-1 0.72 575.89 378.38 197.51 85.59
143-1 0.72 575.89 388.92 186.97 81. 02
144-1 1. 00 575.89 379.57 196.32 85.07
145-1 0.72 575.89 388.00 187.89 81. 42
146-1 Shopping Cen 1. 00 575.89 378.38 197.51 85.59

{} .':(8



147-1 Jeans Road 0.72 575.89 390.00 185.89 80.55
149-1 0.72 575.87 391.14 184.73 80.05
151-1 0.72 575.86 414.31 161. 55 70.00
153-1 0.93 575.84 426.00 149.84 64.93
155-1 0.93 575.84 426.74 149.10 64.61
157-1 0.93 575.83 386.50 189.33 82.04
159-1 0.93 575.82 394.15 181.67 78.72
161-1 Jeans Road 0.93 575.81 394.00 181. 81 78.79
163-1 End Hope Ln. 0.93 575.84 420.00 155.84 67.53
165-1 Old Highway 0.72 575.90 401. 00 174.90 75.79
167-1 0.72 575.90 380.69 195.21 84.59
169-1 old Highway 0.72 575.90 377.39 198.51 86.02
171-1 E. Broadway 0.72 575.89 406.00 169.89 73.62
175-1 0.72 575.89 423.00 152.89 66.25
179-1 0.72 575.89 407.00 168.89 73.19
183-1 E. Broadway 0.72 575.89 417.00 158.89 68.85
193-1 Hunter 14-in 0.72 575.90 403.00 172.90 74.92
197-1 Hunter 14-in 0.72 575.90 420.00 155.90 67.56
199-1 Territ. 16, 0.72 575.90 417.00 158.90 68.86
201-1 Territ./Dunh 0.72 575.90 413.00 162.90 70.59
203-1 0.72 575.90 419.90 156.00 67.60
205-1 Territ./Dunh 0.72 575.90 413.00 162.90 70.59
207-1 McCutcheon/T 0.72 575.90 420.00 155.90 67.56
209-1 Hunter/McCut 0.72 575.90 420.00 155.90 67.56
211-1 0.72 575.90 420.00 155.90 67.56
213-1 0.72 575.90 420.00 155.90 67.56
215-1 Hunter/McCut 0.72 575.90 420.00 155.90 67.56
217-1 Hunter Road 0.72 575.89 424.46 151.43 65.62
219-1 0.72 575.88 422.10 153.78 66.64
221-1 0.72 575.89 421. 00 154.89 67.12
223-1 0.72 575.89 420.00 155.89 67.55
225-1 0.72 575.89 422.50 153.39 66.47
227-1 2.05 575.86 426.80 149.06 64.59
229-1 2.05 575.84 426.78 149.06 64.59
231-1 New Subdivis 7.27 575.82 438.20 137.62 59.64
233-1 20.05 575.81 438.15 137.66 59.65
235-1 2.05 575.81 438.26 137.55 59.61
237-1 Huston Rd. @ 2.05 575.81 438.26 137.55 59.60
238-1 Hunter Road/ 2.05 575.81 436.00 139.81 60.59
301-1 City Center 1.46 575.91 426.78 149.13 64.62
303-1 1.46 575.91 419.90 156.01 67.61
305-1 1.46 575.92 419.90 156.02 67.61
307-1 1.46 575.92 415.90 160.02 69.34
309-1 1.46 575.92 419.80 156.12 67.65
311-1 1.46 575.91 428.65 147.26 63.81
313-1 1.46 575.91 433.20 142.71 61. 84
314-1 1. 00 575.91 431.00 144.91 62.79
315-1 1. 46 575.90 413.00 162.90 70.59
317-1 1. 46 575.90 420.00 155.90 67.56
319-1 1. 46 575.92 427.00 148.92 64.53
321-1 1.46 575.92 426.80 149.12 64.62
323-1 1.46 575.92 425.00 150.92 65.40
325-1 1.46 575.92 420.00 155.92 67.57
327-1 1.46 575.91 415.00 160.91 69.73
329-1 1.46 575.90 426.85 149.05 64.59
331-1 1.46 575.91 431.41 144. SO 62.62
333-1 1.46 575.92 420.40 155.52 67.39
335-1 1.46 575.93 426.96 148.97 64.55
337-1 1.46 575.93 423.46 152.47 66.07
339-1 1.46 575.91 419.74 156.17 67.67
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341-1 1.46 575.91 424.00 151. 91 65.83
343-1 1.46 575.91 424.40 151. 51 65.66
345-1 1.46 575.92 416.35 159.57 69.15
347-1 1.46 575.90 419.79 156.11 67.65
349-1 1.46 575.90 420.00 155.90 67.56
351-1 1.46 575.90 419.00 156.90 67.99
353-1 1.46 575.90 419.89 156.01 67.61
355-1 1.46 575.91 419.89 156.02 67.61
356-1 1.00 575.91 416.00 159.91 69.29
357-1 1.46 575.91 403.80 172.11 74.58
358-1 0.50 575.91 403.80 172.11 74.58
359-1 1.46 575.92 426.89 149.03 64.58
361-1 1.46 575.92 426.81 149.11 64.61
362-1 0.50 575.92 426.81 149.11 64.61
363-1 1.46 575.91 419.79 156.12 67.65
365-1 1.46 575.91 426.72 149.19 64.65
369-1 1.46 575.91 420.00 155.91 67.56
371-1 1.46 575.91 426.72 149.19 64.65
373-1 1.46 575.91 420.00 155.91 67.56
375-1 1.46 575.91 420.00 155.91 67.56
381-1 1.46 575.94 409.80 166.14 72.00
385-1 1.46 575.95 410.50 165.45 71.69
387-1 1.46 575.95 408.38 167.57 72.61
389-1 1.46 575.96 420.00 155.96 67.58
391-1 1.46 575.97 415.26 160.71 69.64
393-1 0.00 576.00 428.00 148.00 64.13
394-1 0.00 576.00 428.00 148.00 64.13
395-1 1. 68 576.00 424.00 152.00 65.87
397-1 1. 46 575.96 420.00 155.96 67.58
399-1 1. 68 576.00 424.00 152.00 65.87
401-1 1. 68 576.00 433.85 142.15 61. 60
403-1 1. 68 575.98 428.80 147.18 63.78
405-1 City Center 1.46 575.90 415.30 160.60 69.59
501-1 Bolton Hill 1.43 575.94 415.20 160.74 69.65
503-1 1.43 575.93 416.40 159.53 69.13
505-1 1.43 575.93 418.25 157.68 68.33
507-1 1. 43 575.93 415.35 160.58 69.59
509-1 1.43 575.93 420.04 155.89 67.55
511-1 1.43 575.93 390.00 185.93 80.57
515-1 1.43 749.98 415.40 334.58 144.98
516-1 0.00 749.98 415.40 334.58 144.98
517-1 1.43 749.97 426.80 323.17 140.04
519-1 1.43 749.97 450.00 299.97 129.99
521-1 1. 43 749.98 433.00 316.98 137.36
523-1 1. 43 749.98 436.00 313.98 136.06
525-1 1. 43 749.98 446.00 303.98 131.72
527-1 1. 43 749.97 464.00 285.97 123.92
529-1 1.43 749.97 461.49 288.48 125.01
531-1 lOth St. @ e 1. 43 749.98 500.00 249.98 108.32
533-1 0.5 MG RESER 2.28 576.31 542.73 33.58 14.55
535-1 @ RES 1.43 576.32 547.33 28.99 12.56
537-1 @ RES 1.43 576.32 547.33 28.99 12.56
539-1 @ RES 1. 43 761. 01 547.33 213.68 92.60
541-1 @ RES 1.43 761.01 500.00 261.01 113.11
545-1 @ 0.5 MG RES 1.43 761.01 547.33 213.68 92.60
547-1 South & abov 1.14 749.98 560.00 189.98 82.32
701-1 Bolton Hill 2.01 575.90 415.00 160.90 69.72
703-1 2.01 575.89 415.18 160.71 69.64
705-1 Bolton Hill 2.01 575.87 410.92 164.95 71.48
707-1 2.01 575.87 403.00 172.87 74.91
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709-1 Ponderosa, @ 2.01 575.87 415.18 160.69 69.63
711-1 Oak Island ,2.01 575.90 411. 00 164.90 71.45
713-1 1.71 575.90 415.13 160.77 69.67
714-1 0.00 575.90 416.53 159.37 69.06
715-1 1.71 575.91 415.19 160.72 69.64
716-1 0.00 '575; 91 413.77 162.14 70.26
717-1 1. 71 575.91 416.00 159.91 69.29
719-1 1. 71 575.91 415.20 160.71 69.64
721-1 1.71 575.91 419.00 156.91 67.99
723-1 1. 71 575.91 419.00 156.91 67.99
727-1 Oak Island A 1. 71 575.92 420.00 155.92 67.56
729-1 Mobile homes 12.79 575.92 420.00 155.92 67.56
731-1 Mobile homes 12.79 575.89 420.00 155.89 67.55
733-1 Mobile homes 12.09 575.91 425.56 150.35 65.15
737-1 1. 71 575.96 426.70 149.26 64.68
739-1 1. 71 576.06 426.88 149.18 64.64
741-1 1. 71 576.05 428.00 148.05 64.15
743-1 1. 71 576.02 426.88 149.14 64.63
745-1 1. 71 575.98 427.00 148.98 64.56
747-1 1. 71 575.98 419.50 156.48 67.81
749-1 1. 71 575.96 415.16 160.80 69.68
751-1 1. 71 575.93 415.20 160.73 69.65
753-1 1. 71 575.92 418.00 157.92 68.43
755-1 1.71 575.91 403.60 172.31 74.67
757-1 1. 71 575.90 416.00 159.90 69.29
761-1 1. 71 575.91 415.30 160.61 69.60
763-1 1. 71 576.02 424.00 152.02 65.88
765-1 1. 71 576.04 420.00 156.04 67.62
767-1 1. 71 576.05 415.23 160.82 69.69
771-1 1. 71 575.88 403.70 172 .18 74.61
773-1 Oak Island 1. 71 576.12 419.00 157.12 68.09

1000-1 7th & Sertie 1. 00 575.93 417.00 158.93 68.87
1001-1 Sertie 1. 00 575.92 418.00 157.92 68.43
1500-1 25.50 575.97 426.00 149.97 64.99
1502-1 25.50 575.97 426.00 149.97 64.99
1504-1 25.50 576.00 435.00 141.00 61.10
1506-1 25.50 576.16 450.00 126.16 54.67
2000-1 Sherwood For 5.00 749.98 433.00 316.98 137.36
2001-1 2.00 749.98 444.50 305.48 132.37
2002-1 2.00 749.98 444.50 305.48 132.37
2003-1 2.00 749.98 456.00 293.98 127.39
2004-1 2.00 749.98 471.00 278.98 120.89
2005-1 2.00 749.98 458.00 291. 98 126.52
2006-1 Sherwood For 2.00 749.98 570.00 179.98 77.99
2007-1 Half way to 2.00 749.99 600.00 149.99 65.00
2009-1 2.00 749.98 542.00 207.98 90.12

, 2010-1 2.00 749.98 550.00 199.98 86.66
2011-1 33.00 749.97 520.00 229.97 99.65
2015-1 Huston/Jeans 18.00 575.79 438.00 137.79 59.71
2016-1 18.00 575.79 438.00 137.79 59.71
2017-1 18.00 575.79 386.00 189.79 82.24
2018-1 Huston/Jean 18.00 575.80 376.00 199.80 86.58
2020-1 OLD PRV LOCA 2.00 749.98 450.00 299.98 129.99
2050-1 5.76 575.84 427.00 148.84 64.50
2052-1 5.76 575.82 427.00 148.82 64.49
2056-1 5.76 576.02 427.00 149.02 64.57

REG U L A TIN G VALVE REP 0 R T
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VALVE POSITION CONTROLLED VALVE VALVE
TYPE NODE PIPE SETTING STATUS

(ft'or gpm) "

UPSTREAM
GRADE

(ft)

DOWNSTREAM
GRADE
(ft)

THROUGH
FLOW
(gpm)

--------------------------------------------------------------------------
J:-rtV-1 516 5014 574.99 CLOSED 749.98 575.96 0.00

SUMMARY o F I NFL 0 W S AND OUT FLO W S

(+) INFLOWS INTO THE SYSTEM FROM BOUNDARY NODES
(-) OUTFLOWS FROM THE SYSTEM INTO BOUNDARY NODES

PIPE FLOWRATE
NUMBER (gpm)
--------------------

1000 0.00
5056 172.57
9052 60.53
9064 276.42
9074 11.47

NET SYSTEM INFLOW = 520.99
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 520.99

**** CYBERNET SIMULATION COMPLETED ****

DATE: 3/16/1998
TIME: 15:05:11
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ybernet Version: 2.18 SN: 1132180497 17-03-1998
-iescription: 2020, ADD W/ ADJUSTED FUTURE DEMAND
nrawing: S:\S\C\3033.19\WATERMAP\W-STUDY

... re Flow Summary. Page 1

JCT Avg. Day Avg. Day Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure No.

(gpm) (psi) (gpm) (gpm) (psi) (psi)
-----------------------------------------------------------------------------

125 0.7 68.2 1 1000.7 4657.6 20.0 27.3 123
127 0.7 64.6 1 1000.7 3493.6 20.0 27.3 175
137 0.7 75.2 1 1000.7 6000.0 37.8 27.2 2016
143 0.7 81.0 1 1000.7 6000.0 24.0 24.2 155
144 1.0 85.1 1 1001. 0 4796.8 20.0 35.9 2016
146 1.0 85.6 1 1001. 0 4691.9 20.0 36.8 2016
147 0.7 80.6 1 1000.7 5875.5 31.6 20.0 155
149 0.7 80.1 1 1000.7 4738.1 30.6 20.0 155
151 0.7 70.0 1 1000.7 4062.1 22.1 20.0 155
155 0.9 64.6 1 1000.9 3492.4 20.0 21.2 153
157 0.9 82.0 1 1000.9 3633.1 30.5 20.0 155
159 0.9 78.7 1 1000.9 3728.7 22.5 20.0 2016
161 0.9 78.8 1 1000.9 3630.8 23.9 20.0 2016
167 0.7 84.6 1 1000.7 1758.5 20.0 21.4 169
169 0.7 86.0 1 1000.7 1264.6 20.0 49.3 167
193 0.7 74.9 1 1000.7 6000.0 38.2 28.0 231
199 0.7 68.9 1 1000.7 6000.0 39.3 30.8 2016
203 0.7 67.6 1 1000.7 6000.0 32.4 30.8 2016
217 0.7 65.6 1 1000.7 4107.5 20.0 42.4 231
219 0.7 66.6 1 1000.7 5943.5 22.3 20.0 231
227 2.1 64.6 1 1002.1 3412.1 20.0 37.6 231
229 2.1 64.6 1 1002.1 4037.7 22.6 20.0 231
231 7.3 59.6 1 1007.3 2194.7 20.0 33.4 233
233 20.1 59.7 1 1020.1 2125.1 20.0 35.3 231
235 2.1 59.6 1 1002.1 3340.0 20.0 25.2 233
237 2.1 59.6 1 1002.1 3355.3 20.0 24.8 2015
301 1.5 64.6 1 1001.5 3982.0 20.0 37.7 303
303 1.5 67.6 1 1001. 5 3593.8 20.0 40.9 301
305 1.5 67.6 1 1001. 5 4607.0 20.0 30.8 303
307 1.5 69.3 1 1001. 5 6000.0 28.8 27.1 309
313 1.5 61.8 1 1001. 5 6000.0 29.1 31.8 311
317 1.5 67.6 1 1001.5 6000.0 35.1 31.8 2016
321 1.5 64.6 1 1001. 5 6000.0 29.5 29.9 319
329 1.5 64.6 1 1001. 5 2420.9 20.0 53.2 1506
331 1.5 62.6 1 1001. 5 4426.1 20.0 26.9 314
333 1.5 67.4 1 1001. 5 4799.8 20.0 38.1 345
335 1.5 64.6 1 1001.5 6000.0 21. 5 37.6 237
339 1.5 67.7 1 1001.5 4773.4 20.0 35.4 341
343 1.5 65.7 1 1001. 5 5210.8 20.0 32.9 345
353 1.5 67.6 1 1001. 5 6000.0 38.9 32.4 235
355 1.5 67.6 1 1001. 5 6000.0 39.3 32.8 235

* Needed Fire Flow not attained.
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Fire Flow Summary. Page 2

JCT Avg. Day Avg. Day Zone Needed Available @Residual Min. Zone @JCT
No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure Number

(gpm) (psi) (gpm) (gpm) (psi) (psi)
-------------------------------------------------------------------------------

358 0.5 74.6 1 1000.5 6000.0 21.8 20.7 701
359 1.5 64.6 1 1001.5 3674.0 20.0 34.1 361
362 0.5 64.6 1 1000.5 3212.5 20.0 38.8 361
363 1.5 67.7 1 1001.5 3434.2 20.0 24.4 369
365 1.5 64.6 1 1001. 5 4725.3 20.0 42.3 235
371 1.5 64.6 1 1001.5 2796.0 20.0 30.3 373
387 1.5 72.6 1 1001. 5 6000.0 36.6 37.0 381
391 1.5 69.6 1 1001.5 3314.4 20.0 52.5 1506
393 0.0 64.1 1 1000.0 4700.1 20.0 45.1 394
399 1.7 65.9 1 1001. 7 6000.0 43.0 44.2 237
403 1.7 63.8 1 1001. 7 3133.2 20.0 52.4 1506
405 1.5 69.6 1 1001.5 3234.2 20.0 50.1 2016
501 1.4 69.7 1 1001.4 1274.4 22.1 20.0 509
507 1.4 69.6 1 1001.4 914.9* 22.0 20.0 509
515 1.4 145.0 1 1001. 4 3565.5 20.0 20.0 516
517 1.4 140.0 1 1001.4 2280.5 30.0 20.0 519
529 1.4 125.0 1 1001. 4 2037.4 20.0 29.6 527
703 2.0 69.6 1 1002.0 2861.2 20.0 41.2 701
709 2.0 69.6 1 1002.0 3929.0 20.0 36.9 231
714 0.0 69.1 1 1000.0 2533.7 20.0 23.8 757
716 0.0 70.3 1 1000.0 2308.1 20.0 34.0 715
719 1.7 69.6 1 1001.7 2824.3 20.0 25.9 721
733 12.1 65.2 1 1012.1 6000.0 37.2 34.4 235
737 1.7 64.7 1 1001.7 3168.9 20.0 44.2 739
739 1.7 64.6 1 1001. 7 2818.0 20.0 48.9 737
743 1.7 64.6 1 1001. 7 2266.5 20.0 19.9 2056
747 1.7 67.8 1 1001. 7 1650.8 20.0 32.9 745
749 1.7 69.7 1 1001.7 2054.5 20.0 26.8 745
751 1.7 69.7 1 1001.7 2157.3 20.0 32.5 749
755 1.7 74.7 1 1001.7 2732.5 22.3 20.0 753
761 1.7 69.6 1 1001.7 1704.7 20.0 49.4 721
763 1.7 65.9 1 1001.7 1179.4 20.0 50.9 2056
767 1.7 69.7 1 1001.7 1802.8 22.1 20.0 765
771 1.7 74.6 1 1001. 7 2449.7 20.0 36.5 711

1000 1.0 68.9 1 1001. 0 3352.3 20.0 49.5 1001
1001 1.0 68.4 1 1001.0 4039.1 20.0 40.6 1000
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Lab Report No.: _7LS6",8",-34~ _

Client P.O.: _

Date Received: _"'3/""27.L/./.i!.97L......L1.>/.50"'5'---_

o...~
t"()-{ .

Analytical Laboratory & Consultants, Inc.
361 West Fifth Ave.
Eugene. OR 97401
Oregon Certified Lab #16
(541) 485-a404

REPORT OF ANALYSIS OF DRINKING WATER
FOR INORGANIC CHEMICALS

PHASE 11& V

Attention Frank Wright

System Cily of Veneta Bill to

Address PO Box 458 Address

yeneta OR 97487

PWSID# 4100920 Source 10 Well #4

Sampled at Nelson Family Market

Date Collected 3/27/97

Sample Composition: Treated I Distribution I

->~':->An.IY'i'Of ~~
• Drinking Wa~r

·WamW~

e lndusttfal Chemicals C'\
• Solid Wasta ....,

• BlIcflIftology

CONTAMINANT CODE METHOD MCLmg/1 ANALYSIS mg/I MDLmgll ANALYST/DATE

Antimony

Arsenic

··•.rium V

~eryllium

Cadmium

Chromium

Cyanide ./

Fluoride

Lead

Mercury

Nicke!

Nitrate

Nitrite

Selenium

Sodium ...

SulfateV'

Thallium

1074

1005

1010

: 1075

1015

1020

1024

1025

1030

1035

1036

1040

1041

1045

1052

1055

1085

SM 3113 B

SM3113B

SM3113B

SM 3113 B

SM 3113 B

SM3113B

SM 4500-CN F

SM 4500-F C

SM 3113 B

SM 3112 B

SM 3113 B

SM 4500-N03 0

SM 4500-N03 E

SM3113B

SM3111 B

SM 4500-S04 E

EPA 200.9

0.006

0.05

2

0.004

0.005

0.1

0.2

4.0

0.015

0.002

0.1

10

1.0

0.05

0.002

NO

NO

00130

NO

NO

NO

NO@005

NO

NO

NO

NO

NO

NO

NO

19 6

5.2

NO

0.0030

0.0050

0.0100

0.0001

0.0001

0.0010

0.02

0.5

0.0020

0.0004

0.0025

0.4

0.1

0.0050

1.0

1.0

0.0010

RW/JW 3/30/97

RWlJW 3/29/97

RWIRF 3/30/97

RW/JW 4/2/97

RW/JW 4/1/97

RW/RF 3/28/97

JH/JW 4/9/97

JHfJW 4/2197

RW/JW 3/30/97

RWiRF 411197

RWfJW 3129197

JHIJW 3128197

JHIGZ 3128197

RWIRF 3131(97

RWIRF 419197

JHIGZ 413197

RWIRF 3131197

76834.WPS
J)-J



Analysis of

• Orlnklng W.er
·WuteWazer

·lnduSlrtal Ch.mlcals

·SolldWnt.
·1!J~.rlology ~~..

Ana.Iytlcal Laboratory & Consultants, Inc.
361 West Fifth Ave.

. Eugene, OR 97401o Oregon Certified Lab #16
(541) 465-6404

Lab Report No.: ......L76\l!8;l,3..5l- _

Client P.O.: _~_....:.,- _

Date Received: 3/27/971505

Attention

System

Address

REPORT OF ANALYSIS OF DRINKING WATER
VOLATILE ORGANIC CHEMICALS EPA 502.2 '" ~ \~'\

Frank Wdght 16\ ~ ~ ~ ~ \':1_ '\\\J
City of Veneta Bill to -\1\-\-1\Y.<'rt----,-:--......-''l--''\9',l.''''1-/4==:
PQBox458 Address \\\\ p..?R \1 '"' I"

PWS ID # _~4u111!00!.G9l<;2o.!.O _ Source ID

Sampled by __..cK>:t.v"'le"'S..,cd1h""a"'ue"'r _

Time Collected 1~4tl.O!llO _

Single

Veneta OR 97487

Sampled at Nelson Family Mark-"e",t~ _

Date Collected __i",3u;12.L7t.s;/9!.L7 _

Sample Composition: Treated I Distribution I

MeL ANALYSIS MDL
CONTAMINANT CODE METHOD mgll mgll mgll ANALYST/OATE

1.1-Dichloroethylene 2977 502.2 0.007 ND 0.0005 FW 4/8/97

1,1,1-Trichloroethane 2981 502.2 0.2 ND 0.0005 FW 4/8/97

1,1,2-Trichloroethane 2985 502.2 0.005 ND 0.0005 FW 4/8/97

2-Dichloroethane 2980 502.2 0.005 NO 0.0005 FW 4/8/97

1,2-Dichloropropane 2983 502.2 0.005 ND 0.0005 FW 4/8/97

1,2,4-Trichlorobenzene 2378 502.2 0.07 ND 0.0005 FW 4/8/97

Benzene 2990 502.2 0.005 ND 0.0005 FW 4/8/97

Carbon Tetrachloride 2982 502.2 0.005 ND 0.0005 FW 4/8/97

Cis-1,2-Dichloroethylene 2380 502.2 0.07 ND 0.0005 EW 4/8/97

Oichloromethane 2964 502.2 0.005 ND 0.0005 EW 4/8/97

Ethylbenzene 2992 502.2 0.7 ND 0.0005 FW 4/8/97

Monochlorobenzene 2989 502.2 0.1 ND 0.0005 FW 4/8/97

O-Dichlorobenzene 2968 502.2 0.6 ND 0.0005 FW 4/8/97

P-Dichlorobenzene 2969 502.2 0.D75 ND 0.0005 FW 4/8197

Styrene 2996 502.2 0.1 ND 0.0005 FW 4/8197

Tetrachloroethylene ..,/ 2987 502.2 0.005 0.0017 0.0005 FW 4/8/97

Toluene 2991 502.2 1.0 NO 0.0005 FW 4/8197

Total Xylenes 2955 502.2 10.0 NO 0.0005 FW 4/8/97

Trans-1,2-Dichloroethylene 2979 502.2 0.1 NO 0.0005 FW 418/97

Trichloroethylene 2984 502.2 0.005 NO 0.0005 FW 418/97

.nyl Chloride 2976 502.2 0.002 NO 0.0005 FW 418/97

Page 1 of 2 ])-.;).. NO means "Not Detected"

tr//~/'T1~~:,,!~.d..:~ ?CcI-z~~~) V. Cl. c... F-l eo. •
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Analysis ot
• Drinking W~lr
•wan. W..r
·Induarlal Chlmlcale

• .solid Watrtl
• e.ctlrlology

( ~
Analytical Laboratory & Consultants, Inc.
361 West Fifth Ave.
Eugene. OR 97401·· .

~ Oregon Certified Lab #16
(541) 465-8404

Lab Report No.: 76835-TB

Client P.O.: _

Date Received: 3/27/97 15Q5

Source 10 Tur5l.ay",ealJ;B",la",n",k-efo",r...J7cs6",8",3",5 _

Sampled by _

Time Collected _

REPORT OF ANALYSIS OF DRINKING '~.'~c lE U\O~ ~\ \
VOLATILE ORGANIC CHEMICALS EP~~9\i:2~ '"" \10\

Attention Frank Wright \u~\ APR 17 1997 L::J
System <;jty of Veneta Bill to -----i--t=======d--1
Address __...JP~O",-"B""ox"-,,,45,,",8L.... Address _====11::~C~IT~'.'~O~F~\~IE~~~IE~T~A===

Veneta OR 97487 i
PWS 10 # 41QQ92Q

~ . ~

Sampled at~..9 j.4.§yI '"5 7~,.". . V p, hi J\A+.
Date Collected < 3 / r?-7/ 97 u

j ,

Sample Composition: Treated / Distribution / Single

MCL ANALYSIS MOL
CONTAMINANT CODE METHOD mgll mgll mgll ANALYST/DATE

1.1-Dichloroethylene 2977 5Q2.2 Q.QQ7 NO Q.QQQ5 FW 4/8/97
?

1.1,1-Trichloroethane 2981 5Q2.2 Q.2 NO Q.QQQ5 FW 4/8/97

1,1,2-Trichloroethane 2985 5Q2.2 Q.OQ5 NO 0.QQQ5 FW 4/8/97

1,2-Dichloroethane 298Q 5Q2.2 Q.OQ5 NO Q.OQQ5 FW 4/8/97

1,2-Dichloropropane 2983 5Q2.2 Q.OQ5 NO Q.OQQ5 FW 4/8/97

1,2,4-Trichlorobenzene 2378 5Q2.2 Q.Q7 NO Q.OQQ5 FW 4/8/97

Benzene 2990 5Q2.2 0.QQ5 NO Q.OQQ5 FW 4/8/97

Carbon Tetrachloride 2982 5Q2.2 0.QQ5 NO Q.OQQ5 FW 4/8/97

Cis-1,2-Dichloroethylene 238Q 5Q2.2 Q.Q7 NO Q.QQQ5 FW 4/8/97

Dichloromethane 2964 5Q2.2 Q.OQ5 NO Q.QQQ5 FW 4/8/97

Ethylbenzene 2992 5Q2.2 Q.7 NO Q.OQQ5 FW 4/8/97

Monachlarobenzene 2989 5Q2.2 Q.1 NO Q.OQQ5 FW 4/8/97

O-Dlchlorobenzene 2968 5Q2.2 Q.6 NO Q.OQQ5 FW 4/8/97

P-Dichlorobenzene 2969 5Q2.2 Q.075 NO 0.OQQ5 FW 4/8/97

Styrene 2996 5Q2.2 Q.1 NO 0.OQQ5 FW 4/8/97

Tetrachloroethylene 2987 5Q2.2 0.QQ5 NO 0.OQQ5 FW 4/8/97

Toluene 2991 5Q2.2 1.Q NO Q.OQQ5 FW 4/8/97

Total Xylenes 2955 5Q2.2 1Q.0 NO Q.00Q5 FW 4/8/97

Trans-1,2-Dichloroethylene 2979 5Q2.2 Q.1 NO 0.OQQ5 FW 4/8/97

Trichloroethylene 2984 502.2 Q.OQ5 NO Q.OQQ5 FW 4/8/97

'inyl Chloride 2976 5Q2.2 Q.QQ2 NO Q.OQQ5 FW 4/8/97

Page 1 of 2 ';6"", t2. !J. :D -3 . NO means "Not Detected"

tI /n/a --:~ / t,a . ~'l.a-~- -I:::ft1 ;) ~~~<-J !/. c. e. A /...
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Analytical laboratory & Consultants, Inc. 'r(T ~~I\ IE ~b~J~)j;lQ 06~h!;\\
7frK~ ~(" ....... : I\l Q( S~ P~. ('"1 rnJnregUlated VOCs \\~, r\ ,\ldj

'J:> I;or~ MCl ANALrsl$;' A'f,,'bl1 7 1997 I' ,
~ONTAMINANT CODE METHOD mg/I mgi! \. mgll ll.MJysTIoATE

1,1-Dichloroethane 2978 502.2 NO ll,.jJQb@f VE.N ~1111 ,wu, 7

. 1,1-Dichloropropene 2410 502.2 NO 0.0005 FW 4/8/97

1,1.1,2-Tetrachloroethane 2986 502.2 NO 0.0005 FW 4/8/97

1,1,2,2-Tetrachloroethane 2988 502.2 NO 0.0005 FW 4/8/97

1,2,3-Trichloropropane 2414 502.2 NO 0.0005 FW 4/8/97

1,3-Dichloropropane 2412 502.2 NO 0.0005 FW 4/8/97

1,3-Dichloropropene 2413 502.2 NO 0.0005 FW 4/8/97

2,2-Dichloropropane 2416 502.2 NO 0.0005 FW 4/8/97

Bromobenzene 2993 502.2 NO 0.0005 FW 4/8/97

Bromodichloromethane"'/ 2943 502.2 0.0007 0.0005 FW 4/8/97

Bromoform 2942 502.2 NO 0.0005 FW 4/8/97

Bromomethane 2214 502.2 NO 0.0005 FW 4/8/97

Chloroethane 2216 502.2 NO 0.0005 FW 4/8/97

Chloroform 2941 502.2 NO 0.0005 FW 4/8/97

Chloromethane 2210 502.2 NO 0.0005 FW 4/8/97

Dibromochloromethane 2944 502.2 NO 0.0005 FW 4/8/97

'Ibromomethane 2408 502.2 NO 0.0005 FW 4/8/97

lvi-Dichlorobenzene 2967 502.2 NO 0.0005 FW 4/8/97

O-Chlorotoluene 2965 502.2 NO 0.0005 FW 4/8/97

P-Chlorotoluene 2966 502.2 NO 0.0005 FW 4/8/97

Dlchlorodifluoromethane 2212 502.2 NO 0.0005 FW 4/8/97

Trichlorofluoromethane 2218 502.2 NO 0.0005 FW 4/8/97

Bromochloromethane 2430 502.2 NO 0.0005 FW 4/8/97

Isopropylbenzene 2994 502.2 NO 0.0005 FW 4/8/97

n-Propylbenzene 2998 502.2 NO 0.0005 FW 4/8/97

1,3,5-Trimethylbenzene 2424 502.2 NO 0.0005 FW 4/8/97

tert-Butylbenzene 2426 502.2 NO 0.0005 FW 4/8/97

1,2,4-Trimethylbenzene 2418 502.2 NO 0.0005 FW 4/8/97

sec-Butylbenzene 2428 502.2 NO 0.0005 FW 4/8/97

p-Isopropyltoluene 2030 502.2 NO 0.0005 FW 4/8/97

n-Butylbenzene 2422 502.2 NO 0.0005 FW 4/8/97

Naphthalene 2248 502.2 NO 0.0005 FW 4/8/97

Hexachlorobutadiene 2246 502.2 NO 0.0005 FW 4/8/97

2,3-Trichlorobenzene 2420 502.2 NO 0.0005 FW 4/8/97

7683SWPS



Analytical Laboratory & Consultants, Inc_ Lab Report No 76835-TB

CONTAMINANT

1,1-0ichloroethane

1,1-0ichloropropene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

1,2,3-Trichloropropane

1,3-0ichloropropane

1,3-0ichloropropene

2,2-0ichloropropane

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

Chloroethane

Chloroform

Chloromethane

Oibromochloromethane

lJibromomethane

M-Oichlorobenzene

O-Chlorotoluene

P-Chlorotoluene

Oichlorodifluoromethane

Trichlorofluoromethane

Bromochloromethane

Isopropylbenzene

n-Propylbenzene

1,3,5-Trimethylbenzene

tert-Butylbenzene

1,2,4-Trimethylbenzene

sec-Butylbenzene

p-Isopropyltoluene

n-Butylbenzene

Naphthalene

Hexachlorobutadiene

,2,3-Trichlorobenzene

'-',//7'/"'7Page 2 of 2 /

7S8SiE.WPS

Unregulated VOCs

MCL ANALYSIS
CODE METHOD mgt! mgt!

2978 502.2 . NO

2410 502.2 NO

2986 502.2 NO

2988 502.2 NO

2414 502.2 NO FW 4/8/97

2412 502.2 NO 0.0005 FW 4/8/97

2413 502.2 NO 0.0005 FW 4/8/97

2416 502.2 NO 0.0005 FW 4/8/97

2993 502.2 NO 0.0005 FW 4/8/97

2943 502.2 NO 0.0005 FW 4/8/97

2942 502.2 NO 0.0005 FW 4/8/97

2214 502.2 NO 0.0005 FW 4/8/97

2216 502.2 NO 0.0005 FW 4/8/97

2941 502.2 NO 0.0005 FW 4/8/97

2210 502.2 NO 0.0005 FW 4/8/97

2944 502.2 NO 0.0005 FW 4/8/97

2408 502.2 NO 0.0005 FW 4/8/97

2967 502.2 NO 0.0005 FW' 4/8/97

2965 502.2 NO 0.0005 FW 4/8/97

2966 502.2 NO 0.0005 FW 4/8/97

2212 502.2 NO 0.0005 FW 4/8/97

2218 502.2 NO 0.0005 FW 4/8/97

2430 502.2 NO 0.0005 FW 4/8/97

2994 502.2 NO 0.0005 FW 4/8/97

29£8 502.2 NO 0.0005 FW 4/8/97

2424 502.2 NO 0.0005 FW 4/8/97

2426 502.2 NO 0.0005 FW 4/8/97

2418 502.2 NO 0.0005 FW 4/8/97

2428 502.2 NO 0.0005 FW 4/8/97

2030 502.2 NO 0.0005 FW 4/8/97

2422 502.2 NO 0.0005 FW 4/8/97

2248 502.2 NO 0.0005 FW 4/8/97

2246 502.2 NO 0.0005 FW 4/8/97

2420 502.2 NO 0.0005 FW 4/8/97



An.lysisof ~~• Ortnklng waur
• Wastll Watar

OlndllSU1.al Cft.m.leals. .. C\
• Solid Wasw ... . -....J
• Bactllrlology -- - .

Analytical Laboratory & ConSUltants, Inc.
361 West Fifth Ave.
Eugene. OR 97401
Oregon Certified Lab 1116
(541)48~

Lab Report No.: -.l.7.5!6~83ol.!6L- _

Client P.O.: _

Date Received: 3/27/97 1505

REPORT OF ANALYSIS OF DRINKING WATER
.FOR SECONDARY CONTAMINANTS

8i11 to

Addre

1fD) ~ (G ~ 0W~ '"'
I

0'1
ss 11\\1 • nn 1"7 1M7 lu

I "

~Ie ID

::~' ;cnaver
CITY OF '1E~lE;/\

ied by

Sourc

Samp

Time Collected -'"14±10&0L- _

Sampled at Nelson Family Market

Date Collected _3~/...27L!./.l!97L- _

Sample Composition: Treated I Distribution I Single
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SECONDARY DETECTION
PARAMETER METHOD MCl LEVEL RESULTS UNITS

Color -- SM 2120 C 15 -
1 _ 2 C.U.

Corrosivity ./ Langlier's non-corrosive _ -14

Anionic Surfactants, M8AS SM 5540 C 0.5 0.05 NO mgll

i v SM 4500-H 8 6.5-8.5 - 72

Hardness (as CaCO,)./ SM 2340 C 250 - 1- 67 mgll

Odor ...... SM 2150 8 3-- 1- 1 T.O.N.

Total Solids...... SM 2540 B 500 - 10_ 180 mgll

Aluminum SM31138 0.05-0.2 0.0020 NO mgll

Chloride ......
/'

SM 4500-CI C 250- 1 - 26 mgll

Copper SM31118 1 0.050 NO mgll

Fluoride SM 4500-F C 2.0 0.5 NO mgll

Iron SM 31118 0.3 a.050 NO mgll

Manganese SM 31118 0.05 0.020 NO mgll

Silver SM31138 0.1 0.0050 NO mgll

Sulfate--' SM 4500-S0. E 250 - 1---- 5 mgll

Zinc SM31118 5 0.050 ND mgll

Total Dissolved Solids ...... SM 2540 C 500- 10 - 178 mgll

Total Alkalinity (as CaCO,)~ SM 2320 8 1- 70 mgll

Calcium Hardness (as CaCO,).....-SM 3111 D -~ 1 ...- 45 mgll
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RESULTS OF MARCH 1997 CHEMICAL ANALYSIS OF DRINKING WATER
INORGANIC CHEMICAL WELL 4

CONTAMINANT MCL (mg/l) MOL (mg/l) RESULT OF
(minimum ANALYSIS (mg/l)

detectable levell

Barium 2 0.Q1 0.0130

Cyanide 0.2 0.02 0.05

Sodium* -- 1.0 19.6

Sulfate * -- 1.0 5.2

VOLATILE ORGANIC CHEMICALS ANALYSIS OF DRINKING WATER

Tetrachloroethylene 0.005 0.0005 0.0017

Bromodichloromethane -- 0.0005 0.0007
*

SECONDARY CONTAMINANTS ANALYSIS OF DRINKING WATER

SECONDARY DETECTION RESULTS (units)
MCL LEVEL

Color 15 1 2 C.U.

Corrosivity non-corrosive -- -1.4

pH 6.5-8.5 -- 7.2

Hardness 250 1 67 mg/L

Odor 3 1 1-T.O.N

Total solids 500 10 180 mg/L

Chloride 250 1 26 mg/L

Sulfate 250 1 5 mg/L

Total dissolved solids 500 10 178 mg/L

Total alkalinity -- 1 70 mg/L

Calcium hardness -- 1 45 mg/L

• unregulated
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A Boundary Description

of

Veneta Economic Development District

City of Veneta

Lane County

Oregon

Beginning at a point South 89°56' West, 717.44 feet from the

Southeast corner of the Harriet Glass Donation Land Claim No. 51,

Notification No. 5467, Township 17 South, Range 5 West of the

Vii llamette Meridi an; thence South 0°40'05" East 60.00 feet more or

less to the Southerly margin of County Road No. 847 (Jeans Road);

thence North 89°56' East along the Southerly margin of County Road

No. 847 (Jeans Road) 92.0 feet more or less to a point being South

0°07' West 274.5 feet from a point South 89°51' West 2137.3 feet from

the Northeast corner of Section 31, Township 17 South of Range 5 West

of the \,il1amette Meridian; thence South 0007' West 1076.6 feet to a

poi nt on the Southerly ri ght-of -way 1i ne of the Coos Bay Branch of

the Southern Pacific Railroad; thence North 89056' West along the

Southerly right-of-way line of the Coos Bay Branch of the Southern

Pacific Rai lroad 1414.50 feet to the Northeast corner of a 1.24 acre

parcel of land deeded from the Archdiacese of Portland in Oregon to

the City of Veneta; thence South 0°19' West 1289.88 feet to a point

on the Northerly right-of-way of County Road #408 (Hunter Road) being

South 89°20' East 2026.5 feet and North 0°19' East 20.0 feet from the

Quarter Corner on the West line of Section 31, Township 17 South,

Range 5 West of the Willamette Meridian; thence North 89°20' West

30.00 feet; thence North 0°19' East 37&.90 feet; thence North 89°20'

East 439.0 feet; thence South 0°19' West 23.07 feet; thence North

89°21' West 469.0 feet to- a point North 0°19' East 373.83 feet and

South 89°20' East 1088.5 feet from the Quarter Corner on the West

line of Section 31, Township 17 South, Range 5 West of the Willamette

Meridian; thence North 0°19' East 955.37 feet to the Southerly

ri gh t-of -way 1i ne of the Coos Bay Branch of the Southern Pacifi c

Railroad; thence South 890S1 '30" East 1063.00 more or less along the

Southerly ri ght-of -way 1i ne of the Coos Bay Branch of the Southern

(-I
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Pacific Rai lroad to a point on the Easterly right-of-way of Oregon

State Highway No. 200 (Territorial Highway); thence Southerly along

the Easterly right-of-way of Oregon State Highway No. 200 (Territoria

l Highway) 1323.80 feet more or less to a point on the Southerly

right-of-way of County Road No. 408 (Hunter Road); thence East along

the Southerly right-of-way of County Road No. 408 (Hunter Road) 120.0

feet more or less to a point being East 134.00 feet and South 20.00

feet from the Northwest corner of the Southwest quarter of Section

31, Township 17 South, Range 5 West of the Wi1lamette Meridian;

thence South 100.00 feet; thence East 196.00 feet to a point East

330.00 feet and South 120.00 feet of the Northwest corner of the

Southwest Quarter of Section 31, Township 17 South, Range 5 West of

the Wi 11 amet te Meri dian; thence South 606.00 feet to a poi nt on the

North line of Lot 13, Dalton's Poultry Farm, as platted and recorded

in Book 10, page 26, Lane County Oregon Plat Records, in Lane County,

Oregon; thence East 390.00 feet more or less to the Northeasterly

corner of said Lot 13, Dalton's Poultry Farm; thence South 280.00

feet to the Southeasterly corner of said Lot 13, Dalton's Poultry

Farm; thence West 465.5 feet to a poi nt 261.00 feet East of the

Southwest corner of said Lot 13, Dalton's Poultry Farm; thence South

325.00 feet to a point on the Northerly line of Lot 15, of said

Dal ton's Poultry Farm; thence East 80.00 feet to the Northeasterly

corner of said Lot 15, Dalton's Poultry Farm; thence South 233.00

feet to the Southeasterly corner of said Lot 15, Dalton's Poultry

Farm; thence Westerly along the South line of said Lot 15, Dalton's

Poultry Farm 362.40 feet more or less to a poi nt on the Easterly

ri9ht-of-way of Oregon State Highway No. 200 (Territorial Highway);

thence Northerly along the Easterly right-of-way of Oregon State

Highway No .. 200 (Territorial Highway) 910.00 feet more or less to a

point being East of a point on the East line of Section 36, Township

17 South, Range 6 West of the Wil1amette Meridian that is 668.25 feet

South of the East one-quarter section corner of said Section 36;

thence West 749.00 feet more or less to a point 500.00 feet West of a

poi nt on the Westerly ri ght-of -way of Oregon State Hi ghwayNo. 200

(Territorial Highway) and said point being West of a point on the
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East line of Section 36, Township 17 South, Range 6 West of the

,Jillamette Meridian that is 668.25 feet South of the East one-quarter

Section corner of said Section 36; thence North 222.75 feet; thence

West 42.00 feet; thence North 445.5 feet to a point on the South

right-of-way of Hunter Avenue, said point bei ng 536.00 feet West of

the Northweast corner of the Southeast one-quarter of Secti on 36,

Township 17 South, Range 6 West of the Willamette Meridian, in Lane

County, Oregon and on the Southerly line of the Plat of Veneta as

platted and recorded in Book 7, Page 4, Lane County Plat Records, in

Lane County, Oregon; thence North 890 48' West 1083.05 feet to the

Initial Point of the First Addition to Veneta as platted and recorded

in Book 7, Page 31, Lane County Plat Records, in Lane County, Oregon;

thence North 89 0 48' West 20.00 feet; thence North 20.00 feet; thence

East 346.00 feet along the center line of Hunter Avenue as recorded

in said First Addition to Veneta to a point on the West right-of-way

of Eighth Street; thence North along the West right-of-way of Eighth

Street 404.00 feet to the Southeast corner of Lot B as recorded in

said plat of First Addition to Veneta; thence West 318.8 feet along

the South line of said Lot B; thence North 401.90 feet along the

Westerly line to the most Northwesterly corner of said Lot B; thence

North 30 30' East 770.00 feet more or less to a point where the

Southeasterly right-of-way line of that transmission line easement

granted Pacific Power and Light Company, by instrument recorded

November 28, 1955, Reception No. 71571, Lane County Oregon Deed

Records, intersects with the Northerly right-of-way line of the

relocated Florence-Eugene Highway as d~scribed in that deed to the

State of Oregon, recorded June 28, 1971, Reception No. 52569, Lane

County, Oregon Records; thence North 39 0 19'08" East 720.18 feet along

the Southeasterly right-of-way line of said easement granted to

Pacific Power and Light company; thence North 12 0 31'11" East 89.55

feet; thence North 780 31 '45" East 257.28 feet to the intersection

with the 377.0 foot contour line of Fern Ridge Reservoir and U.S.C.E.

Monument M-153; thence continuing along said contour North 78
0

31 '45"

East 469.65 to U.S.C.E. Monument N-153; thence along said contour

line South 59 0 37'30" East 516.00 feet to U.S.C.E. Monument 0-153;
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thence along said contour line North 59°15' East 1064.05 feet to

U.s.C.E. t~onument Q-153; thence along said contour line North 71°58'

East 1060.00 feet to U.s.C.E. -Mo'nument R-153; thence along said

contour North 61°01' East 668.30 feet to U.s.C.E. Monument 5-153;

thence along said contour North 85°16' East 505.10 feet to U.s.C.E.

Monument T-153; thence along said contour North 65° 23' East 539.70

feet to U.s.C.E. Monument U-153; thence along said contour South

54°59' East 244.90 feet to U.s.C.E. r~onument V-153; thence along said

contour North 21°46' East 186.0 feet to U.s.C.E. Monument \01-153;

thence along said contour South 88°59' East 244.6 feet to U.s.C.E.

Monument X-153; thence along said contour North 55°20' East 213.14

feet to a point North 0°40'05" West and South 89°56' West 717.42 feet

from the Southeast corner of the Harriet Glass Donation Land Claim

No. 51, TOI'inship 17 South, Range 5 West of the Willamette I~eridian;

thence South 0°40'05" East 1541.98 feet to Point of Beginning, in

Veneta, Lane County, Oregon.



RECEIVED CCT 13 1998
VENETA URBAN RENEWAL AGENCY
FINANCIAL STATEMENT/BILLS PAYABLE
FOR THE PERIOD JULY 1 TO SEPTEMBER 30, 1998

BEGINNING BALANCE- July 1,1998 $ 1,132,666.55

REVENUES:
Property Taxes - Current
Property Taxes - Prior
Interest from Lane County
Interest from LGIP/Savings
Short Term Loan
Loan Proceeds (Bond)

TOTAL REVENUE

Available Resources:

EXPENDITURES:
KeyBank Nat"
Spencer&Kupper
SHJPW
West Lane News

TOTAL EXPENSES

1,084.02
64.42

6,188.13

300,063.75
5,000.00
2,532.60

556.10

7,336.57

$ 1,140,003.12

(308,152.45)

ENDING BALANCE - September 30, 1998 $ 831,850.57

BILLS PAID/PAYABLE:

Speer Hoyt Jones Poppe Wolfe
West Lane News
Preston Ellis & Gates

AGENCY FUNDS:

General Fund
Debt Service Fund

TOTAL:

10/9/98FO-C:\..\EXCELIURAGENCY\REPT998.WK1

$

1,995.46

$ 19,457.93
812,392.74

$ 831,850.67

£-5" 2 (2)
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APPENDIXF
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APPENDIXF

WATER CONSERVA TION APPROACHES/POLICIES

Oregon water conservation rules require water purveyors to consider the cost
effectiveness of water conservation and to develop a plan for water curtailment should
conditions require a significant reduction in water use.

Elements of a water conservation plan should include a description of conservation
measures currently implemented by the water supplier and installation of water meters.
At a minimum, the city is required to provide a detailed description and implementing
schedule for the following conservation measures:

~ An annual water audit of the system.

~ A system-wide leak repair or line replacement program to reduce system
leakage to 15 percent, and if further reduction of system leakage is found
to be feasible and appropriate, to reduce system leakage to 10 percent.

~ A meter testing and maintenance program.

~ A public education program on efficient water use.

The city prepares annual water audits of the water system and monthly productior
reports. Water production reports contain information on total water production at the
water treatment plant and metered water service measurements are submitted monthly
to the city engineer for review. Over the past four years, overall leakage has decreased
to a low of 6 percent. This decrease is attributed to diligent system repair by city staff.

Along with the audits, a regularly scheduled meter testing and maintenance program has
been in place for the last five years. Since 1993, 193 meters or 22 percent of the meters
in Veneta have been replaced. Additionally, all leaking services replaced since 1993 have
been made with more reliable (copper) materials. Regular meter reading and inspection
is the city's most viable option for keeping leakage in check.

Since an additional water source is needed by the city, the cost and feasibility of
implementing additional conservation measures should be evaluated. Conservation
measures which may require examination are listed below:

~ System-wide leak repair program or line replacement to reduce system
leakage to less than ten percent.

Low water use landscaping (xeriscaping) and/or efficient lawn and garden
irrigation programs.

Incentive programs which encourage conservation.
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• Retrofittinglreplacement of existing inefficient water fixtures.

• Rate structures which support and encourage water conservation.

• Water reuse opportunities.

Finally, the city is required to give a description of new conservation measures to be
implemented during the next five years to improve water use efficiency within its
jurisdiction.

Following is a discussion of conservation techniques available to the city. Each is
reviewed based upon how Veneta currently reacts to the requirements.

Conservation Techniques

Detection and Elimination of Leaks: The key to maintaining an ongoing, effective leak
detection program is to maintain a constant vigil on water accounting. Current data
indicates the city's unaccounted water is between 6 and 8 percent which reflects
excellent performance in leak detection and elimination.

Public works staff currently record total water production and total water delivered
through system meters monthly. Since the entire community is metered there are few
opportunities for water to leave the system. Still, more accurate assessment of the
following systems operation and equipment will provide better monitoring:

• Hydrant flushing - flow used for hydrant flushing, fire training and other
incidental uses relative to hydrant operation is only estimated.

Construction water - although the city requires that all water used for
construction be metered, there are occasions when unmetered water is
used.

• Possible errors in the well master meters.

• Cumulative errors in individual customer meters.

Low Water Use Landscaping: The city currently does not have a program to encourage
low water use landscaping. However, the city completed construction of a new city
administrative building in 1997 which included native shrubs and ground cover. These
plants should use less water than imported species. The planning commission has
generally encouraged native plants and low water use landscaping, but no policies are in
place. Similarly, no programs exist to encourage or reward conservation.

Retrofitting or reDlacement Df existing inefficient water using fixtures can range from
replacement of seals and fittings to changing out high flush toilets. Since much of the
city's development occurred in the 1960's and 1970's, it is suspected that low flush
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toilets are an exception; however, low flush units were installed in the 1997 construction
of the new city Administration building.

Efficient water use in existing facilities is not currently employed. The filter backwash
system is set to operate on a timed schedule rather than based upon system headloss.
Using a timed schedule causes the backwash cycle to be initiated before the filter is fully
loaded and can lead to use of excessive backwash water. The backwash water is
currently discharged to an open drain. There exist opportunities for reuse of a portion of
the backwash water if the facility is designed for reuse.

Policy Options

Selection of specific measures for a water conservation program should be tailored to the
community's needs and an assessment made of those measure which are appropriate and
feasible. The success of the selected measures and the policies used to implement them
will depend on public acceptability, effectiveness in reducing water usage, and financial
feasibility. Three different policy options are available for a community to implement all
or part of the above measures: educational, regulatory, and incentive. Each of these
policy options are discussed below.

Educational policies are used to inform consumers of potential conservation measures and
influence their water consumption behavior. The Water Resources Department of Oregon
has various consumer informational pamphlets available regarding water leak detection,
low-flow plumbing fixtures, and landscaping and irrigation tips. Educational policies are
considered to be highly acceptable to the public and relatively inexpensive to implement.
The cost of these policies are typically modest, and there is flexibility regarding how much
and when to spend money on the program. However, educational policies are of limited
effectiveness when used alone, except in the case of a temporary drought.

Incentive policies are used to provide rewards and penalties to influence water users.
These incentives may be either positive or negative. Positive incentives reward water
users for taking conservation-related actions while negative incentives penalize water
users who do the opposite. Examples of incentive policies are conservation pricing, such
as inverted block rates (Le., the price per gallon increases as water use increases) and
financial incentives for retrofitting old, inefficient water fixtures. The city currently uses
a flat rate water structure. It is commonly believed in the water service industry that a
flat rate structure does not support or encourage water conservation.

The public acceptability and financial attractiveness of incentive policies varies. Positive
incentives, although highly acceptable with the public, may be quite costly if substantial
effort is required to achieve a significant behavioral response. In contrast, a negative
incentives policy, though unacceptable to the public, may be financially more attractive.

Regulatory policies either require water users to take stipulated conservation actions, or
forbid other actions which are thought detrimental to water conservation. Such policies
limit an individual's freedom more severely than do educational or incentive policies,
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because. theoretically, the individual does not have the option of noncompliance. These
policies include rationing. watering restrictions, landscaping regulations and prohibitions
on water waste. Rationing is when services are limited in use or allocation. Restrictions
are wlJen specific uses (such as lawn watering) are prohibited. An example of a new
regulatory policy is the state plumbing code requirement for the installation of ultra low
flow toilets (1.6 gallons per flush) in all new building construction as of July 1. 1993.

Public acceptability of regulatory policies will vary depending upon the policies adopted.
Some measures such as water rationing are not popular with the public while water
restrictions and water waste prohibitions have high acceptability. There is also
considerable variation in the costs of enforcing several regulatory policies. Water
rationing is the least expensive to implement since water use can be metered and
compared. Overuse can be detected and penalized through fines and. if necessary,
interruption of service. In contrast, watering restrictions and waste prohibitions require
continual monitoring during the watering season. Effective enforcement of these
restrictions and prohibitions could be costly.

Water Curtailment

Water curtailment refers to the management of water resources during periods of a water
supply emergency. A curtailment plan must describe the frequency and magnitude of
past supply deficiencies within the past ten years and current capacity limitations. A
curtailment plan list should provide the following:

~ A list of three or more levels/conditions of alert for potential shortage or
water service difficulty.

~ Curtailment actions for each level/alert based on local conditions.

~ A list of specific stand-by water use curtailment actions for each level/stage
of alert ranging from public notice of a potential alert to loss of service at
the critical alert stage.

Stand-by rules or regulations necessary for enforcement of the curtailment
actions, usage, population served, connections to other municipal supply
systems, and a map of the water system and service area.

The last time that Veneta experienced a water supply shortage was in 1992 and the city
responded by requiring lawn watering every other day. The scheduled watering program
was monitored by public works staff but, by and large, was accepted by the community
without extensive enforcement action required. Records are not available in regard to the
success in terms of peak demand reduction. The city has retained their resolution which
provides the council with the authority to declare a water emergency and to enforce an
odd-even water regime. The city needs to have in place a multiple level staging plan
which provides for various levels of water source reduction and measures for reduction
in demand. A curtailment plan is provided in Section 6.
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Long-Range Supply Plan

The city is required to develop a long-range supply plan for meeting the future water
demand of its residents. The following information and evaluation is required by this plan.

~ An estimate of the water supplier's long-range water demand projections for
10 and 20 years.

A comparison of the projected water needs and the size and reliability of
water rights, permits or other current water supply contracts held by the
water supplier.

If the future demand projections indicate an additional water source will be
required within the next twenty years, potential new sources must be
evaluated and ranked based on cost, availability, reliability, and likely
environmental impacts.

The overall objective of the long-range supply study is to develop a municipal water
system program which will best serve the present and future water supply needs of the
city.
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APPENDIXG

Water Quality Regulations

National drinking water regulations were established in 1974 with the signing of the Safe
Drinking Water Act (SDWA). This act and subsequent regulations were the first to apply
to all public water systems in the United States. The Environmental Protection Agency
(EPA) was authorized to set standards and implement the Act. With the enactment of the
Oregon Drinking Water Quality Act, the State of Oregon accepted primary enforcement
responsibility for drinking water regulations within the state. The SDWA and associated
regulations have been amended a number of times.

One of the main elements of the drinking water regulations is the establishment of
maximum contaminant levels (MCls) for inorganic, organic, microbiological and
radionuclide contaminants and turbidity. An MCl is the maximum allowable level of a
contaminant in water delivered to the users of a public water system. Concentrations
above the MCl for a contaminant are considered violations and regulations require the
water supplier to perform immediate corrective action and notify the public of such
violations. Specific information on the regulations concerning public water systems may
be found in the Oregon Administrative Rules (OAR), Chapter 333, Division 61. Secondary
MCls are recommended performance levels.

Resoonsibilities. As a water supplier, the city is responsible for taking all reasonable
precautions to ensure that:

.. Water delivered to users does not exceed MCL.

.. The water system facilities are free of public health hazards.

.. Water system operation and maintenance is performed as required by state
regulations.

Tasks. Specific tasks of a water supplier include the following:

.. Routinely collect and submit water samples for laboratory analyses at the
frequencies prescribed in the state regulations.

.. Take immediate corrective actions when MCl levels are exceeded and
report as prescribed in the state regulations.

Report water analyses results to the Health Division within the time periods
specified in the state regulations.

.. Provide public notice of MCl violations - notify all customers of the system,
as well as the general public in the service area, when MCl levels have
been exceeded.
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Provide public notice of monitoring violations and variances. Notify all
customers served by the system when any of the following are evident:

Reporting requirements are not met.
Public health hazards are found to exist in the system.
Operation of the system is subject to a permit or a variance.

Maintain monitoring and operating records and have the records available
for review when the system is inspected.

• Maintain a minimum 20 psi at all service connections at all times.

• Maintain records of customer complaints relating to water quality and
maintain records and reports on actions undertaken.

Conduct an active cross-connection program for systematically identifying
and controlling cross connections between water and sewer lines.

Submit engineered plans, prepared by an Oregon registered professional
engineer to the Health Division, for review and approval before undertaking
the construction of new water systems or major modifications to existing
water systems, unless exempted from this requirement.

Comply with water personnel certification rules - ensure the persons
responsible for the production, treatment and distribution of drinking water
are certified by the state.
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YOU GOT OUR NUMBER!
Contract counties are responsible for all community water systems with groundwater sources serving less than 3.300 people as
well as all nontransient noncommunity and transient noncomunnity water systems. Operators and managers of these systems
should call ,their county health department first for assistance with drinking water issues.
State. staff are responsible for all community water systems using surface water sources and those community systems serving
3.300 Q[ more people. In those countieswithout a local health department contact please call the state program at .
(503) 731-4317.

Contract Counties
The Drinking Water Program contracts with the following counties to
perform much of the program work at the local level.

Another option is to contact a staff person's voice mail directly.
To do this. call our auto-attendant number (503) 731-4821 and
when directed by the recording, dial the person's extension
listed below.

State Program
Technical staff members are frequently in the field assisting
water systems. Each day, however, one staff member serves as
phone duty person in the Portland office and is available to
answer questions at (503) 731-4317. Please make use of this
person unless you feel you must speak with a specific staff
member.

ext. 749
ext. 739
ext. 74:2
ext. 752

www.ohd.hr.state.or.us/cehs/dwp
(503) 731-4317
(503) 731-4077
(503) 731-4821 + ext.

Web site
General Inquiries
Portland office fax
Voice mail

Drinking Water Administration: (503) 731-4010
Dave Leland. Program Manager ext. 757
Diane Weis ext. 751

Technical Services: (503) 731-4317
Western Region
Tom Charbonneau. Manager
Scott Curry
Carrie Gentry
Bonnie Waybright
Eastern Region
Pendleton office fax (541) 276-4778
Gary Burnett. Manager (Pendleton) (541) 276-8006
Leslie Bensching (Pendleton) (541) 276-8006
John Potts (Corvallis) (541) 757-4281
Kari Salis (Portland) ext. 764
Bart Stepp (Pendleton) (541) 276-8006

Monitoring and Compliance: (503) 731-4381
Mary Alvey. Manager ext. 748
Cheri Law ext. 747
Roberta Lindgren ext. 741
Patrick Meyer ext. 753
Mike Patterson ext. 746
Georgine Proctor ext. 761
Brian Rigwood ext. 743
Nancy Stellmach ext. 760
George Waun ext. 758

Protection and Development: (503) 731-4317
Chris Hughes. Manager ext. 750
Jeff Frederick (Springfield) (541) 726-2594
Mike Grimm ext. 765
Dennis Nelson (Springfield) (541) 726-2587
Springfield office fax (541) 726-2596
Tom Pattee (Springfield) (541) 726-2588
Dave Phelps ext. 759
Kurt Putnam ext. 740

Lab certification. Public Health Laboratory. Portland:
Dr. Irene Ronning. Coordinator (503) 229-5505

Ray Huff/Susan Fuller (541) 473-5186
Email: envhealth@malheurco.org

Bob WilsonIRon Smith (541) 757-6841
Email: ronald.e.smith@co.benton.or.us

Jim Buckley/Steve Dahl (503) 655-8384
Email: jamesb@co.clackamas.or.us
Email: ·steved@co.clackamas.or.us

Mark Edington (503) 366-3828
Frances Smith (541) 756-2020

Email: frances_h._smith@class.orednet.org
Russell Hanson/Ann McSheery (541) 447-8155

Email: DIRRUS@mailexcite.com
Mike Meszaros (541) 247-5501
Dave Bussen/Gerry Meyer (541) 440-3571

Email: gvrneyer@co.douglas.or.us
Scott Fitch (541) 386-1115

Email: healthdept@gorge.net
John Manwaring (541) 776-7316

Email: manwarjs@hhs.co.jackson.or.us
Lee Cloninger (541) 475-4456

Email: Icloninger@fc.orednet.org
Bruce Cunningham (541) 474-5325

Email: johlth@magick.net
Leisa Cook/Susan Burch (541) 883-1122
Elizabeth Fox (503) 265-4179

Email: lfox@co.lincoln.or.us
John McEvoy (541) 967-3821

Email: envhlth@co.linn.or.us
Ray Huff/Susan Fuller (541) 473-5186

Email: envhealth@malheurco.org
Rick Sherman (503) 588-5346

Email: rsherman@cyberis.net
Darryl Flasphaler (503) 248-3400

Email: ervin.kauffman@co.multnomah.or.us
John Callicrate (503) 623-9237

Email: John.Callicrate@bbs.chemek.cc.or.us
Glenn Pierce (541) 296-4636

Email: wascophd@gorge.net
Annette Parnpush (503) 842-3902

Email: apampush@co.tilIamook.or.us
Glenn Pierce (541) 296-4636

Email: wascophd@gorge.net
Toby HarrislMark Hanson (503) 648-8722

Email: tobyharris@washington.co_.or.us
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OREGON DRINKINGWATER QUALITY STANDARDS
(Including the 1996 Safe Drinking Water Act Amendments)

This summary provides a broad overview of current and
future drinking water quality standards which public water
systems in Oregon must meet through the year 2005. It is
organized in two major sections - Section I: Current
Standards. and Section II. Future Standards. This summary
is for reference only. and is not a substitute for the actual
statutes and regulations that govern public water supply in
Oregon. Future standards described here are still under
development at the national level, and are subject to change.

Types of Drinking Water Contaminants

The sources of drinking water. both tap and bottled water.
include rivers, lakes, ponds, reservoirs, springs.and wells. As
water travels over the surface of the land or through the
ground. it dissolves naturally-occurring minerals. and in
some cases radioactive materials, and can pick up
substances resulting from the presence of animals or
from human activities.

Drinking water contaminants are any substances present in
drinking water that could adversely affect human health.
Drinking water, including bottled water. may reasonably be
expected to contain at least small amounts of some
contaminants. The presence of contaminants does not
necessarily indicate that water poses a health risk. They can
be grouped into the following general categories:

• l'vlicrobial Contaminants - such as viruses and
bacteria which can come from sewage treatment
plants. septic systems. agricultural and livestock
operations. and wildlife.

• Inorganic Chemicals - such as salts or metals, which
can be naturally-occurring or result from urban
stormwater runoff. industrial or domestic
wastewater discharges. oil and gas production.
mining, or fanning. Includes lead and copper
leached into the water from household plumbing and
tixtures.

• Organic Chemicals - Pesticides and herbicides which
may come from a variety of sources, such as
agriculture. urban stormwater runoff. and residential
u~es. Also includes synthetic and volatile chemicals
which are by-products of industrial processes and
petroleum production, and can also come from gas
stations. urban stormwater runoff. and septic system.

• Radiologic Contaminants - which can be naturally
occurring or result from oil and gas production and
mining operations.

Every drinking water system is vulnerable to microbial or
chemical contaminants of one type or another from a variety
of sources. Disease-causing microorganisms (bacteria.
viruses. protozoans) can be present in surface water (lakes
and streams) or from groundwater (wells or springs) from
human or animal feces. lVlicroorganisms can also enter the
water system through pipe breaks or cross connections.
Organic chemicals (industrial solvents, pesticides) are mainly
man-made and can enter drinking water supplies as a
consequence of chemical production. storage. use, or
disposal in the wuter source area. Inorganic chemicals can be
introduced by human activities (nitrate from fertilizer) but
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more often result from natural occurrence in rocks, soils, and
mineral deposits (radon. arsenic). Drinking water treatment
which is essential to remove microbes and chemicals can
also add or form contaminants in drinking water, such as
disinfectant chemicals themselves. byproducts of
disinfectants with other materials in the water. and
treatment chemicals used in filtering water. FinaIly, water
storage tanks. pipes. and household plumbing that are in
direct contact with water can contribute contaminants from
either the material used in the tanks and pipes or from
internal coatings used to protect the materials from contact
with the water (lead and copper, organics).

Drinking Water Standards and Health Protection

In order to ensure that tap water is safe to drink,
national regulations set by the US Environmental
Protection Agency limit the amount of certain
contaminants in water provided by public water
systems. Other national regulations set by the Food and Drug
Administration. establish limits for contaminants
in bottled water which must provide the same level of
protection of public health. Drinking water quality standards
are established to protect human health by limiting the
exposure of people to drinking water contaminants. There
are now national drinking water quality standards for
79 different contaminants. These standards may be in
several fOnTIs:

• Maximum Contaminant level Goal (MClG) - The
level of a contaminant in drinking water below which
there is nO known or expected risk to health, allowing
for a margin of safety. All regulated contaminants
have an MClG.

• Maximum Contaminant level ( MCl) - The highest
level of a contaminant that is allowed in drinking
water, set a close to the MCLG as feasible using the
best available treatment technology. Most MCls are
expressed in concentration units c:llled ;'milligrams
per liter" (mglLJ, which for drinking water is the

(continued on page J)
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same as "parts per million", or ppm. MeLs can be
expressed in a variety of other measurement units.
Treatment Technique (TTl - A required process
intended to reduce the level of a contaminant in
drinking water. For any contaminant that can not be
detected or measured effectively in water. the
standard may be a treatment technique requirement.
which means that all water systems at risk of the
contaminant are required to provide continuous water
treatment to remove the contaminant at all times.
Action Level (AL) - The concentration of a
contaminant. which when exceeded, triggers
treatment or other requirement which a water
system must follow.

Public water systems and bottled water producers must
sample water for contaminants routinely to ensure that
standards are met. and report the results of that sampling to
the regulatory agency. Sampling frequencies vary by the
type of drinking water contaminant. Contaminants that are
associated with immediate health impacts. like bacteria and
nitrates. must be sampled often. such as every month,
quarter. or year. Contaminants associated with health effects
that could develop from very long-term exposures. like
arsenic. are tested less frequently. such as every 3 or 4 years.

Some people may be more vulnerable to contaminants than
the general population. Immune-compromised persons. such
as persons with cancer undergoing chemotherapy. persons
who have undergone organ transplants. people with HIV/
AIDS or other immune system disorders. some elderly. and
infants can be particularly at risk fro:n infections. These
people should seek advice from their health care providers.
USEPA and Centers for Disease Control and Prevention
(CDC) guidelines on appropriate measures to lessen the risk
of infection by Cryptosporidium and other microbial
contaminants are available from the national Safe Drinking
Water Hotline (800-'+26-4791).

Drinking Water Regulatory Program

A brief overview of the public drinking water regulatory
program is useful. The tirst national drinking water
standards. called the National Interim Primary Drinking
Water Regulations (NIPDWR). were adopted on December
24. 1975. by the US Environmental Protection Agency
(USEPA) under the 1974 Safe Drinking Water Act. By 1986.
drinking water quality standards were in place for 23
different contaminants. The 1986 Safe Drinking Water Act
mandated US EPA to set standards for 83 contaminants
within 3 years. and 25 more contaminants every three years
thereafter. Today. there are national standards for 79
contaminants.

In Oregon. public drinking water systems are subject
to the Oregon Drinking Water Qualitv Act (ORS -+48 -
Water Systems). The p"rimary purpos~ of the 1981 Oregon
Act is to "assure all Oregonians safe drinking water:'
According to the Oregon Act. safe drinking water means
water which is sufficiently free from biological. chemical.
radiologicaL or physical impurities such that individuals will
not be exposed to disease or harmful physiological effects:'
Under the Oregon Act.the Health Division has broad
authority to set water quality_.standards necessary to protect
public health through insuring safe drinking water within a
public water system. To accomplish this. the Division is ~ .. 0
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directed under the Act to require regular water sampling by
water suppliers. These samples must be analyzed in
laboratories approved by the Division, and the results of
laboratory tests on those samples must be reported by the
water supplier to the Division. The Division must investigate
water systems that fail to submit samples,or whose sample
results indicate levels of contaminants that are above
maximum allowable levels. Water suppliers who fail to
sample the water or report the results, or whose water
contains contaminants in excess of allowable levels must
take corrective action and notify water users.

Since 1986. the Division has exercised primary
responsibility for administering the federal Safe Drinking
Water Act in Oregon, an arrangement called Primacy. The
Health Division adopts and enforces standards that are no
less stringent than the federal standards, and in return, the
USEPA gives the Division the regulatory responsibility for
public drinking water systems and partial financial support
for the Oregon program operation.

In practice. the Oregon drinking water standards match the
national standards established under the Safe Drinking
Water Act by the USEPA. This is because setting maximum
levels for drinking water contaminants to protect human
health involves considerable development of health effects
information and other scientiric research that is best carried
out at the national level. The Health Division concentrates
its efforts on implementing the national standards at Oregon
public water systems.

Oregon Public "Vater Systems

Today, there are 2.719 public water systems in Oregon
subject to regulation under the federal Safe Drinking Water
Act. They serve 25 or more people at least 60 days per
year. Of these. 889 are community water systems. which
means the systems serve ;..H least 15 connections used by
year-round residents. These systems perform the most
frequent water sampling for the greatest number of
contaminants. because the people served have the most
ongoing exposure to rhe drinking water. Community water
systems in Oregon serve a total of about 2.7 million people
and range in size from IS-home subdivisions and mobile
home parks up to and including the City of Portland.
Nontransient noncommunity water systems serve
nonresidential populations consisting of the same people
every day. such as a school or workplace with its own
independent warer supply system. There are 340 of these in
Oregon. Transient noncommunity water systems serve
transient populations. Examples are campgrounds.
parks. or restaurants with their own independent water
supply systems. and there are 1.490 of these in Oregon.

Oregon public warer systems get their water either from
wells or springs (called groundwater) or from rivers. lakes.
or streams (called surface water). Of the 2.719 public water
systems in Oregon. 2,472 get their water exclusively from
groundwater. 247 water systems get their water in whole or
in part from surface water supplies. Generally speaking.
surface water requires much more treatment and processing
to ensure safety for drinking than does groundwater.

There are many small water systems in Oregon. Almost
879C of the public water systems in Oregon serve 500 or
fewer people each.
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I. Current Standards

Microbial Contaminants· Coliform Bacteria

There are now drinking water quality standards in Oregon
for 84 contaminants. These standards are summarized in
this Section.

Water Treatment/control measures: Disinfection processes
for source waters. such as chlorination. ozonation, and
ultraviolet light. Other control measures include maintaining

Number of Monthlv Samples
I
2
3
4
5
see rules

Population
up to 1,000
1,001-2.500
2,501-3,300
3,301-4,100
4, 101-4,900
>4.900

All other systems must test for coliform bacteria once per
calendar quarter.

Compliance: All coliform sample results are reported as
"coliform absent" (negative) or "coliform present"
(positive). A set of 3-4 repeat samples is required for each
positive coliform sample (so that a total of at least five
samples is collected during the month). Repeat sampling
continues until the maximum contaminant level is exceeded
or a set of repeat samples with negative results is obtained.
Small systems (fewer than 40 samples/month) are allowed
no more than one positive sample per month. larger systems
are allowed no more than 5% positive samples in any
month. Confirmed presence of fecal coliform or E. coli is
considered an acute health risk and requires immediate
notification of the public.

Application: All public water systems must regularly test
for coliform bacteria from locations in the distribution
system, identified in a coliform sampling plan.

Monitoring: All community systems, and noncommunity
systems using surface water sources or serving over 1,000
people. must sample monthly:

Health effects: Coliforms are bacteria that are naturally
present in the environment and are used as an indicator that
other, potentially harmful, bacteria may be present.
Coliforms present in more samples than allowed is a
warning of potential problems. Fecal coliforms and E. Coli
are bacteria whose presence indicates that the water may be
contaminated with human or animal wastes. Microbes in
these wastes can cause short-term health effects, such as
diarrhea, cramps. nausea, headaches, or other symptoms.
They may pose a special health risk for infants, young
children, and people with severely compromised immune
systems.

Purpose: Coliform bacteria is the primary measure of the
microbial quality of drinking water. They are used as
indicators of the possible presence of pathogenic, or
disease-causing, microorganisms. Routine samples collected
by Oregon public water suppliers are analyzed for total
coliform bacteria. Samples that show the presence of total
coliforms are further examined for fecal coliforms or E.
coli., which are more specific indicators of fecal
contamination.

The Oregon benchmark goal is to reach 95% by 2005.
Results for the last four years are 1994-49%, 1995-50%,
1996~56%, 1997-89%. Note that progress toward the
benchmark goal is likely to be affected by revisions to
existing standards and establishment of standards for
additional contaminants that are scheduled for the coming
years. described in Section II.

For More Information

The chart on page I lists both state and county drinking
water staff members. along with their telephone numbers.
County staffs are responsible for community water systems
serving fewer than 3.300 people and using groundwater
sources as well as all nontransient noncommunity and
transient noncommunity systems. Operators of those
systems should contact their county health department
directly for assistance on drinking water issues.

State staff are responsible for all community water systems
serving more than 3,300 people and all smaller community
systems that use surface water sources. In counties without
drinking water programs, state staff are responsible for all
public water systems. State staff also serve as a technical
resource for county drinking water programs as needed.

Also. visit the Oregon Drinking Water Web Page
(http://www.ohd.hr.state.or.us/cehs/dwp) for drinking water
information and publications. In addition, you
can contact the national Safe Drinking Water Hotline
at 800-426-4791.

An additional 900 very small systems, serving 10-24
people each, are subject only to the Oregon Act, About
500,000 Oregonians get their drinking water from individual
home wells, which are not subject to either state or federal
public water system standards.

Measuring Progress

The Oregon Safe Drinking Water Benchmark, stated below,
is intended to measure progress of public water suppliers
toward meeting safe drinking water standards in Oregon:

''The percentage of Oregonians served by public
drinking water systems that meet all health-based
standards continuously during the year"

Meeting all health-based standards at all times during the
year is an important indicator of drinking water safety.
The benchmark includes the following health-based
standards, listed from highest to lowest health risk:

E. Coli (or fecal coliform) bacteria maximum level
Surface water treatment technique performance levels
(filtration and disinfection)
NitratelNitrite maximum levels
ChemicaVRadiological maximum levels
Lead action level
Total coliform bacteria maximum level
Copper action level

Included in the benchmark are about 1,300 public water
systems that serve the majority of the state's population,
including all community systems, all nontransient
noncommunity systems, and the larger transient
noncommunity systems (serving over 500 people per day).

G-7
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I Treatment technique. tilrration plus disinfection. or equivalent
; No more than I positive sample per month for systems collecting

<40 sJ.mples per month

Rule history:
Federal rule - 6/29/89
Oregon rule - 1/1/91

Microbial Contaminants - Disinfection By-products

Health Effects: Some people who drink water containing
TTHMs in excess of the MCL over many years could
experience problems with their liver, kidneys, or central
nervous systems, and may have an increased risk of getting
cancer.

Purpose: Trihalomethanes are organic contaminants that are
called disinfection byproducts, because they result from
disinfectants (chlorine used to kill harmful microbes in the
drinking water) reacting with natural organic matter in the
source water. Total Trihalomethanes (TTHMs) represents
the sum of four by-products; chloroform, bromoform,
dichlorobromomethane. and dibromochloromethane. The
challenge is to maintain adequate levels of disinfection to
kill microorganisms while at the same time minimizing the
levels of TTHMs produced.

Human and animal
fecal wastes
Drinking water
chlorinurion
by-product

EnvironmentJ.1
bacteria

Human and animal
fecal wastes

Particulate matter
from soil runoff

Source of
Drinking Water
Contaminurion

Human and animal
fecal wastes
Natuml waters, can
grow in water
heating systems

Naturally occurring
bacteria

Gastrointestinal
disease
Ll::gionnaire·s
diseJ.se

Health Etfects

Indicates water
quality,
effectiveness of
disinfection
treatment

General indicJ.tor
of pathogens
More specific
indicJ.tor of
pathogens
Interferes with
disinfection.
indicator of fil
tration treatment
efficiency

Gastrointestinal
disease
Liver. kidnl::y,
central nl::rvous
system effect<;,
possibll:: cancer

Table 1 - Microbial Contaminants

0.10

IT

State determines which community
groundwater systems are under direct
influence of surface water
Surface-influenced community systems meet
treatment performance requirements
State determines which noncommunity
groundwater systems are under direct
influence of surface water
Surface-influenced noncommunity systems
meet treatment performance requirements

12101

6/94

12195

6/99

Viruses

Trihalo
methanes
(total)

MCL.
Contaminam mgLk

Giardia lamb/ia IT'

LegioneUa IT

Heterotrophic IT
plate count
(HPC)

Total coliforms <5%
positive;

Fecal coliforms Confinned
and E. Coli presence

Turbidity IT

a disinfectant residual in the distribution system, protection
of the source water area, proper well construction,
maintaining distribution system pressure, and cross
connection control.

Filtration perfonnance standards:
Continuous turbidity recording, report results every
four hours
95% of turbidity readings less than 0.5 ntu (I ntu for
alternative technologies)
All turbidity readings less than 5 ntu
~linimum 2-log removal/inactivation. based on
comprehensive perfonnance evaluation

Disinfection perfonnance standards:
Daily calculation of CxT (disinfectant concentration
x time) at highest flow
exT sufficie'nt to meet needed removal/inactivation
levels
Continuous 0.2 mg/L disinfectant residual at entry point
Minimum detectable disinfectant residual in 95% of
distribution system samples

Implementation dates:
12/91 Unfiltered systems meet requirements to

remain untiItered
6/93 Filtration or alternate water source in

place. Filtered systems meet performance
requirements

Rule history:
Federal rule - 6/29/89
Oregon rule - 1/1/91

Microbial Contaminants - Surface Water Treatment

Purpose: Control pathogenic microorganisms and indicators
in surface water sources. including Giardia lamblia, enteric
viruses, heterotrophic plate count bacteria (HPC) and
Legionella. Control level of particulate matter from soil
runoff (turbidity).

Health effects: Inadequately treated water from surface
water supplies may contain sufficient numbers of
disease-producing organisms to cause illness. These
organisms include bacteria, viruses, and parasites that
can cause symptoms such as nausea, cramps, diarrhea, and
associated headaches. Turbidity has no health effects.
However, turbidity can interfere with disinfection and
provide a medium for microbial growth. Turbidity may
indicate the presence of disease-causing organisms.

Application: All public water systems using surface
water sources, and all public water systems using
groundwater sources detennined by the Division to be
under the direct influence of surface water.

Compliance: Water systems must provide a total level
of treatment to remove/inactivate 99.9% (3-log) of Giardia
lamblia. and to remove/inactivate 99.99% (4-log) of viruses,
as follows:

Filtration plus disinfection treatment meeting
performance standards. or
Disinfection treatment plus meet criteria to remain
unfiltered. or
Disinfection plus natural filtration plus wellhead!
source water protection.



Application: All public water systems. The exception is
the asbestos standard which applies to community and
nontransient noncommunity systems.
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Inorganic Contaminants

Purpose: Control levels of fifteen metals and minerals
in drinking water. both naturally-occurring and resulting
from agricultural or industrial use. Inorganic contaminants
most often come from the source of water supply, but can
also enter water from contact with materials used for pipes
and storage tanks. See Table 2.

Health effects: For most inorganic contaminants, health
concerns are related to long-term or even lifetime exposures
(see Table 2). Nitrate and nitrite, however.can seriously
affect infants in short-term exposures by interfering with
the transfer of oxygen from the lungs to the bloodstream.
Infants below the age of six months who drink water
containing nitrate or nitrite in excess of the NIeLs could
become seriously ill and. if untreated, may die. Symptoms
include shortness of breath and blue-baby syndrome.
USEPA is reviewing the drinking water standard for arsenic
because of special concerns that it may not be stringent
enough. Arsenic is a naturally-occurring mineral known to
cause cancer in humans at high concentrations.

Two rounds of initial sampling were required during
1992-94, collected at six-month intervals. Subsequent
annual sampling from the reduced number of sites is
required after demonstration that lead and copper action
levels are met. After three rounds of annual sampling,
samples are required every three years. Water systems
practicing corrosion control treatment must also monitor for
water quality parameters (such as pH, temperature, alkalinity)
and comply with target levels as specified by the Division.

Compliance: In each sampling round, 90% of samples from
homes must have lead levels less than or equal to 0.015
mgIL, and copper levels less than or equal to 1.3 mgIL.

Water Treatment/Control Measures: Water systems that can
not meet these levels must either implement a corrosion
control program or develop alternate sources of water by
January. 1998. If levels are not met even after treatment
installation and optimization. then continuing public
education efforts are required. It is possible that lead levels
in a particular home may be higher than at other homes in
the community as a result of the materials used in that
home's plumbing. People who are concerned about elevated e
lead levels can arrange to test their water and if the results are
high, can flush taps for 30 seconds to 2 minutes before using
tap water. especially after periods of non-use.

Rule History:
Federal rule - 6/7/91
State rule - 12/7/92
Technical corrections to federal rule - 6/30/94
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Application: ITHM requirements apply to community
systems serving over 10,000 people and applying a
disinfectant to the drinking water.

Monitoring: ITHMs must be monitored throughout the
distribution system at frequencies varying from quarterly
to once per year.

Compliance: Compliance is determined on meeting the
maximum level for ITHMs over a running 12-month
average of the sample results.

Water treatment/control measures: ITHMs can be reduced
by moving the point of chlorine application from prior to
filtration to after filtration, where many of the natural
organic compounds in the water have been reduced.
Alternative disinfectants such as chlorine combined with
ammonia or ozone disinfection are available.

Rule history:
Federal rule - 11/29/79
Oregon rule - 9/24/82

Lead and Copper

Purpose: Set treatment technique requirements to control
lead and copper in drinking water at the customer tap.
Although lead and copper are naturally present in geologic
deposits, they are rarely present in Oregon at significant
levels in surface water or groundwater sources. They are
primarily from corrosion of plumbing and plumbing fixtures
in homes and buildings. Lead comes from lead solder and
brass fixtures. and copper comes from copper tubing and
brass fixtures.

Health effects:

Lead: Infants and young children are typically more
vulnerp.ble to lead in drinking water than the general
population. Infants and children who drink water containing
lead in excess of the action level could experience delays in
their physical or mental development. Children could show
slight deficits in attention span and learning abilities. Adults
who drink this water over many years could develop kidney
problems or high blood pressure.

Copper: Copper is an essential nutrient, but some people
who drink water containing copper in excess of the action
level over a relatively short period of time could experience
gastrointestinal distress. Some people who drink water
containing copper in excess of the action level over many
years could suffer liver or kidney damage. People with
Wilson's Disease should consult their personal doctor.

Application: Ali community and nontransient
noncommunity systems

Monitoring: Samples are collected from "high-risk" homes;
those with lead-soldered plumbing built prior to the July
1985 prohibition of lead solder in Oregon. One-liter samples
of standing water (tirst draw after 6 hours of non-use) are
collected at homes identified in the water system sampling
plan. The number of samples required for initial and
subsequent monitoring is summarized below:

Water
System Population
>100,000
10,00I-I 00,000
3,30 I-I 0.000
501-3,300
101-500
<101

Initial
Sample Sites

100
60
40
20
10
5

Reduced
Sample Sites

50
30
20
10

.5
5
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Monitoring: Nitrate 4 community and nontransient Sources of

noncommunity systems must sample quarterly for surface MCL. mgIL Potential Health Drinking Water

water sources and annually for groundwater sources. All Contaminant (or as nored) ~ Contaminalione noncommunity and state-regulated water systems must
Cadmium 0.005 Kidney damage Corrosion of

sample annually. Asbestos - community and nontransient galvanized pipes.
noncommunity systems with asbestos-cement water pipes erosion of namral
or with water sources in geologic asbestos deposit areas <1eposi~.dis-
must sample every nine years. All other inorganics ~ charge from metal

community and nontransient noncommunity systems must refineries. runoff

sample surface water sources annually and groundwater from waste bal·

sources every three years. All transient noncommunity and teries and paints
Chromium 0.1 Allergic Discharge from

state-regulated water systems must sample once. (total) dennatitis steel and pulp

Compliance: Water systems must meet the established
mills. erosion of
natural deposits

maximum contaminant levels (Table 2). Systems that can Cyanide 0.2 Thyroid. nervous Discharge from
not meet one or more MCLs must either install water system damage steel/metal faclo-

treatment systems or develop alternate sources of water. nes. discharge
from plastic and

Water Treatment: A variety of water treatment processes fertilizer factories

are available for reducing levels of specific inorganic Fluoride 4.01 Bone disease. Erosion of namral

contaminants in drinking water. including ion exchange mottled teeth deposits. dis-

and reverse osmosis.
charge from ferti-
lizer and alumi-

Rule history:
Dum industries.
drinking water

Federal rules - 12/24/75 (NIPDWR). 1130/91 and 7/l/91 additive promoting
(Phase II). and 7/19/92 (Phase V) strong teeth

State rule - 9(24/82 (arsenic). 1217/92 (Phase II). and 1/14/92 Mercury 0.002 Kidney damage Erosion of natural

(Phase V) (total deposits. dis~

inorganic) charges from

Table 2 - Inorganic Contaminants retineries and
factories. runotf

Sources of from landtilJs.

e MCL. mg/L Potential Health Drinking Water runoff from crop-
Contaminant (or as nored) Effects Contaminmjoo land

Nickel NaneZ Heart and liver Electroplating.
Antimony 0.006 Blood cholesterol Discharge from damage stainless steel.

increases. blood petroleum refiner- alloys
sugar decreases ies. fire retard- Nitrate 10 Methemo- Runoff from Ferti-

ants. ceramics, (as N) globinemia lizer use. leaching
electronics. solder ("blue baby from septic tank!

Arsenic 0.05 Skin damage. Erosion of natural syndrome··) in drain tields. em-

circulatory deposits of intants below sion of natural

system effects. volcanic rocks. the age of six deposits

increased cancer runoff from months

risk orchards. runoff Nitrite Methemo- Runoff from ferti-

from glass <lnd globinemia lizer use. leaching

electronics pro- ("blue baby from septic tankl

duction wastes syndrome'') in drain fields. ero-

Asbestos 7 million Benign intestinal Erosion of natural infants below sion of natural

fibers per polyps geologic deposits, the age of six deposits (rapidly

liter (>10 decay of asbestos- months converted to

um fiber cement water nitrate)

size) pipes Selenium 0.05 An essential Discharge from

Barium 2 Increase in blood Discharge of drill- nutrient. petroleum and

pressure ing wastes. dis- excessive metal refineries.

charge from metal levels associa- erosion of natural

refineries. erosion ted with hair and deposits. dis-

of natural deposits nail loss. numb- charge from mines

Beryllium 0.004 Intestinal lesions Discharge from ness in tingers

metal refineries and toes. circula-

and coal-burning tory problems

factories. dis- Thallium 0.002 Hair loss. blood Leaching from ore

charge from
changes. and processing sites.

electrical, aero-
kidney, liver, discharge from

e space. and defense
intestinal electronics. drugs.

industries
effects and glass factories

lNote: a secondary standard for tluoride is set a 2.0 mglL to control
tooth discolorJ.tion

~Federal standard withdrawn 2/23/95 Monitoring is required

(;,-10
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Organic Chemicals
MeL. pQ[emial Source:s of Drinking

Purpose: Control levels of 53 different organic contaminants Comaminanr mIL Health Effects Water Contamjnation

(see Table 3). Organic contaminants are most often
cis 1,2- 0.07 Immune system Discharge from indus- -associated with industrial or agricultural activities that affect

sources of drinking water supply. Major types of organic
Dichloro- problems trial (;hemical factories
ethylene

contaminants include industrial and commercial solvents and trans 1.2- 0.1 Liver damage and Discharge from indus-
chemicals. and pesticides used in agriculture and landscaping. Dichiara- immune system trial chemical factories
Organic contaminants can also enter drinking water from ethylene problems

materials in contact with the water such as pipes and internal Dichloro- 0.005 Liver damage and Discharge from phar-

paints and coatings. methane increased risk of maceutical and chemi-
cancer cal factories

Health effects: For organic contaminants, health concerns 1,2-Di- 0.005 Increased rhk of Discharge from indus-

are related to long-term or even lifetime exposures to low chloropro- cancer trial chemical factories

levels of contaminant (see Table 3).
pane

Di(2-ethyl- 0.4 General toxic and Discharge from chemi-

Table 3 - Organic Contaminants hexyl) reproductive cal factories
adipate effects

MCL. POlemial Sources of Drinking Di(2-ethyl- 0.006 Liver effects. Discharge from chemi-

Contaminant mgLL Health Effects Water Contamination hexyl) reproductive cal and rubber factories
phathalate difficulties.

Acrylamide IT' Central nervous Polymers used in water increased risk of
system effects. and sewage treatment cancer
increased risk of Dinoseb 0.007 Reproductive Runoff from herbicide
cancer difficulties used on soybeans and

Alachlor 0.002 Eye. liver. kidney. Runoff from herbicides vegetables
spleen effects. used on row crops Dioxin 3 x 10·~ Reproductive Emissions from waste
increased risk of (2.3.7.8- difficulties and incineration and other
cancer TCOO) increased risk of combustion. discharge

Atrazine 0.003 Cardiovascular Runoff from herbicides cancer from chemical factories
and reproductive used on row crops Diquat 0.02 Cataracts Runoff from herbicide
effects

Benzene 0.005 Decreased blood Discharge from facto-
use

Endothall 0.1 Stomach. intestine Runoff from herbicide
platelets. nes. leaching from effects use
increased risk of landfills and gas

Endrin 0.002 Nervous system Residue of banned
cancer storage tanks

effects insecticide eBenzo(a)- 0.0002 Reproductive Leaching from linings
pyrene difficulties and of water storage ranks

Epichloro- IT' Stomach effects Discharge from indus-

(Polyaro- increased risk of and water pipes
hydrin and increased trial chemical factories.

malic hydro- cancer risk of cancer impurity in some water

carbons) treaEment chemicals

Carbofuran 0.04 Bload. nervous Leaching of soil fumi* Ethyl- 0.7 Liver. kidney Discharge from petro-

system and gaOl used on rice and benzene damage leum refineries

reproductive alfalfa Ethylene 0.00005 Stomach. kidney. Discharge from petro-

system effects dibromide reproductive leum refineries

Carbon 0.005 Liver effects and Discharge from chemi- system effects.

tetrachloride increased risk of cal plants and other and increased

cancer industrial activities risk of cancer

Chlordane 0.002 Blood and nervOUS Residue of banned Glyphosate 0.7 Kidney. repro- Runoff from herbicide
system effects. termiticide ductive system use
increased risk of effects
cancer Heptachlor 0.0004 Liver damage. Residue of banned term-

ChIoro- 0.1 Kidney and liver Discharge from chemi- increased risk of iricidc
benzene effects cal and agricultural cancer

chemical factories Heptachlor 0.0002 Liver damage, Breakdown of hepta-
~.4-D 0.07 Liver. adrenal Runoff from herbicides epoxide increased risk of chlor

gland. and used on row crops cancer
kidney damage Hexachloro- 0.001 Liver. kidney. Discharge from metal

Dalapon 0.2 Kidney effects Runoff from herbicides benzene reproducti ve retineries and agricul-
used on rights of way system etfects. tural chemical factories

1.2 Dibro* 0.0002 Reproductive Runoff from soil fumi- and increased
mo·3~ diftkulties and gam used on soybeans. risk of cancer
chloropropane increased risk of cotton, pineapples.

Hexachloro- 0.05 Kidney Discharge from chemi-
IOBC?) cancer orchards
o~Dichloro- 0.6 Liver. kidney. Discharge from indus-

cyclopenta- damage cal factories

benzene circulatory trial chemical factories
diene

system damage
Lindane 0.0002 Liver. kidney Runoff/leaching from

p-Dichloro- 0.075 Liver. kidney. Discharge from indus- effects. increased insecticide used on

benzene spleen damage. trial chemical factories risk of cancer lumber. gardens.

blood effects cattle: restricted in

1.2-Di- 0.005 [ncreased risk of Discharge from indus- 1983

chloroethane cancer trial chemical factories Methox.y- 0.04 Reproductive Runoff/leaching from

I. [-Di- 0.007 Liver damage Discharge from indus- chIor difficulties insecticide used on

.:hloro- trial chemical factories fruits. vegetable.

ethylene alfalfa. livestock

~-II
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'Treatment technique requirement (limit dosuge of polymer

treatment l:hemicalsJ

G-I :f,

Application: Community and nontransient noncommunity
water systems.

Monitoring: One test for each contaminant from each water
source is required during every 3-year compliance period.
beginning in the 1993-95 period. The exceptions are dioxin
and acrylamjde/ epichlorohvdrin. Only those systems
detennined by the Division to be at risk of contamination
must monitor for dioxin. Water system.~ using polymers
containing acrylamide or epichlorohydrin in their water
treatment processes must keep their dosages below
specified levels.

Simazene 0.004
Styrene 0.1

Tetrachloro- 0.005
ethylene

Toluene

Toxaphene 0.003

Water treatment: Variety of treatment processes will reduce
radiologic contaminants. including ion exchange and reverse
osmOSIS.

Rule history:
Federal rule - 7/9/76

State rule - 9/24/82

Compliance: Water systems must meet the established
maximum contaminant levels (Table 3). Systems that can not
meet one 'or more MCLs must either install or modify water
treatment systems or develop alternate sources of water.

Water Treatment: A variety of water treatment processes are
available for reducing levels of specific organic contaminants
in drinking water. including activated carbon and aeration.

Rule history:
Federal rules - 1/30/91 and 7/1/91 (Phase II); and
7Il9/92 (Phase V)
State rule - 12/7/92 (Phase II) and 1/14/92 (Phase V)

Tuble.;l. - Radiologic Conluminants

Radiologic Contaminants

Purpose: Limit exposure to six radioactive contaminants in
drinking water (see Table 4). These contaminants are both
natural and man-made.

Review and Update of Current Standards

USEPA is required to review existing drinking water standards
by the year 2000. It is likely that 5-6 standards will undergo
detailed review and possible revision.

'Sampling required only if designated by the Division - Gross beta
+ photon emitters not to exceed.;l. millirems per year

~Sampling required only if designated by the Division

-lSampling only if gross alpha result exceeds 5 pCiIL

Health effects: Primarily increased cancer risk from
long-term exposure.

Application: All community water systems.

Monitoring: One sample from each source for gross alpha
every four years. Only communities serving over 100,000
people Or with sources potentially impacted by man-made
radiation sources designated by the Division must sample
for other radiologic contaminants.

Compliance: Community water systems that can not meet
MCLs must install treatment or develop alternate water
sources.

MCL. pOlL
(picocuries per Potentiul
liter). unless health Sources of Drinking

Contaminant othef\vise noted effects Water Conramination

Gross alpha 15 Cancer Erosion of natural
deposits

Gross beta' 50 Cuncer Decay of nutural ",nd
man 4 made deposits

Iodine-l 3 12 3 Cancer Power production
Rudium 5 Cancer Erosion of natural
226+228-; deposits

Strontium 902 8 Cancer Power and weapons
production

Tritium~ 20.000 C",ncer Power "'nd weupons
production

Herbicide runotf
Discharge from rubber
and plastic factories.
leaching from landfills

Leaching from PVC
pipes. discharge from
factories and dry
cleaning
Discharge from petro
leum retineries

RunotTlleaching from
insecticide used on
apples. potatoes,
tomatoes

Discharge from wood
preserving operations

Sources of Drinking
Water Contamination

Discharge from indus·
trial chemical factories

Runoff/leaching from
insecticide used on
cuttle. cotton. canceled
in 1982

Residue of banned herb
icide. cunceled in 1983
Discharge from textile
finishing factories

Herbicide runoff
Runoff from landfills,
discharge of waste
chemicals

Discharge from metal
degreasing sites und
other factories

Discharge from metal
degreasing sites and
other fuctories
Leaching from PVC
pipe. discharge from
plastics factories
Discharge from petro
leum factories. dis
charge from chemical
factories

Nervous system
damage

Adrenal gland
changes

Liver. kidney.
nervous system
effects
Kidney. liver.
nervous system
effects. increused
cancer risk
Liver damage

Potential
Henlth Effects

Liver. nervous
system. circula
tory system
effects
Kidney. liver.
immune system
damage

Liver damage and
increased risk of
cancer
(ncreased risk of
cancer

Nervous system
effects

Liver and kidney
effects. increased
risk of cancer
Liver damage
Skin. thymus
gland. reproduc
tive system
nervous system
effects. immune
deficiencies, in·
creased risk of
cancer
Blood effects
Liver, kidney,
blood effects

Liver damage and
increased risk of
cuncer

10

0.2

0.05

0.5
0.0005

0.001

0.005

0.2

0.002

MCL.
IIJJlIl,.

0.07

0.005

Oxamyl
(Vydate)

2.4.5-TP
(Silvex)
1.2.4-Tri
chiaro·
benzene
l,l.l-Tri
chloro
ethane

Contaminant

Picloram
Polychlori
nated
biphenyls
(PCBs)

Pentachloro
phenol

Xylenes
(tOtal)

Vinyl
chloride

1,1.2-Tri
chioro
ethane

Trichloro
ethylene
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Health effects: See Table 5.

Table 5 - Future Microbial Contaminants.
Di$infectant Residuab. and Disintection By-products

Groundwater Rule (GWR) - New disinfection treatment
performance standards or alternative practices for all
systems with groundwater at risk of virus contamination

long-term Stage I Enhanced Surface Water Treatment ..
(lTIESWTR)- Increased filtration and disinfection •
performance standards for smaller systems

Stage 2 DisinfectantslDisinfection By-products
(Stage 2 DIDBP)- Further reduced MCls and new MCls

long-term Stage 2 Enhanced Surface Water Treatment
(lT2ESWTR) - Further increased filtration and
disinfection performance standards for all systems

Revisions to current coliform bacteria standards - If needed

Bromate 0.0I0

Potentiul Source of Drinking
Health Effects Water Contamination

Cancer Drinking water 020n-
ation by-product

Cancer: liver. Drinking water chlor-
kidney. and ination by-product
reproductive
effects
Cancer, nervous Drinking water chlor-
system. liver ination by-product
and kidney
effects
Liver effects Drinking water chlor-

inmion by-proLluct
Drinking water chlor-

ination residual eDrinking water chlor-
inmion residual

Drinking water resi-
dual from disintec-
tion using chlorine
dioxide

Oxidative By-prouuct of di.,in·
et'tects to red recti on Llsing chlor·
blood cells ine dioxide

Cancer. liver. Drinking water chlor-
kidney. ination by-product
reproductive
effects
Sev~re gastra- Fecal matter from
imestinal ill- humans and animals.
ness. ~specially ~specially I.:an!e
for people with
compromised
immune systems

Nervous sys- Drinking water chlor-
tern. liver. ination by·product
kidney. repro-
ductive effects
Cancer: repro· Drinking water chlor-
ductiv~. de· ination by-products
velopmental
effects
Cancer and Drinking water chlor-
other effects ination by-products

Liver. kidney. Drinking Wat~r chlor- e
spleen de- ination by-product
velopmemal
eftects

0.8 (as CL0,J

--I- (as CL,l

(see ITHMs)

(s~~ HAA5)

IT

(seeITHMs)

(see !Otal
trihalo
methanes
(TTHMs)

(seeITHMs)

1.0

4 (as CL,)

0.060
(S£age I)
0.030
(Stage ~)

(see HAA5)

IT
(filtration)

CryplO
sporidium

Dichloro·
bromo
methane

Dichlora
acetic acid

Haloacetic
acids
(HAAS)'

Chlorite

Chloral
hydrate

Chloramines
(residual
total chlorine)

Chlorine
(residual free
chlorin~)

Chlorine
dioxide

Bromoform

Chloroform

Bromodi
chloro·
methan~

Contaminant MCl maa

Trichloro
aceti!; acid

G-13

II. Future Standards

New and revised drinking water quality standards are
mandated under the federal 1996 Safe Drinking Water Act.
These include:

Disinfectants/Disinfecdon by-products
Enhanced surface water treatment
RadonlRadionuclides
Arsenic
Groundwater
Next five contaminants

The Health Division, under the Primacy Agreement with
USEPA, will have up to two years to adopt each federal rule
after it is finalized. This Section is intended to summarize
and preview these standards, currently under development
by USEPA and not yet final.

Microbial Standards - DisinfectantslDisinfection
By-products, Enhanced Surface Water Treatment,
Groundwater Disinfection

Purpose: Increase protection of people from disease
producing (pathogenic) organisms in water supplies while
at the same time limiting the exposure of people to
chemical disinfectants and various chemical by-products
of disinfection treatment present as a result of disinfection
treatment practices.

The primary additional organism of concern in suli'ace
water supplies is Cryprosporidium. 100% of surface water
supplies are considered at some risk of containing
microorganisms at any given time.

Human enteric viruses from human fecal matter is of
concern in groundwater supplies. Available data suggests
that 8-10% of public wells may be at risk of virus
contamination. so requirements will focus on identification
of at-risk wells and either reducing the risk or providing
adequate levels of disinfection treatment to kill viruses.

Finally. disinfection treatment used to kill microorganisms
in drinking water can react with naturally occurring organic
and inorganic matter in water to form disinfection by
products. The challenge is to apply levels of disinfection
treatment needed to kill microorganisms while limiting the
levels of disinfection by-products produced.

Occurrence data in US public water systems is currently
lacking. therefore, larger utilities are now collecting
microbiological and disinfection by-product data under the
Information Collection Rule (fCR). lCR data will be
complete. validated. and available by January. 2000. and
will be used to design future microbial drinking water
standards. Therefore, the new microbial standards will be
introduced in stages. with early stages focusing on improve
ments in health protection that can be achieved by optimiz
ing existing water system facilities without major capital
costs, and tinal stages requiring major capital investments if
public health needs are demonstrated by the ICR data. The
regulatory stages are summarized below:

Stage I Disinfectants/Disinfection By-products
(Stage I DIDBP) - Reduced MCls and new MCls

Interim Enhanced Surface Water Treatment (IESWTR)
Increased filtration and disinfection performance
standards for large systems (serving over 10.000 people)

Filter Backwash Recycling Rule (FBR) - Regulation of filter
backwash recycling to limit accumulation of
microorganisms
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I Sum of the concentrations of mono·, di-. and trichloroacetic acids
and mono· and dibromoacetic acids

Application: Community and nontransient noncommunity
systems. surface water and groundwater sources.

Monitoring: To be detennined in rule.

Health effects: Current standard of 0.050 mglL is based on
health effects including skin thickening and possible skin
cancer. Revised standard to take into account risk of internal
organ cancer.

Purpose: Revise existing standard for arsenic based on health
effects research suggesting that arsenic may present an internal
organ cancer risk at low levels of exposure. EPA has finalized
a comprehensive arsenic health research plan to reduce
uncertainties in assessing health risks of arsenic. but the results
are not expected to be available before the scheduled adoption
of the new standard.

Regulation dates (Contaminants other than radon):
EPA proposed rule - 7/1819 I
EPA final rule - November. 2000

Radionuclides

Purpose: Set new standards for radon and uranium. The
radon MCl is to be based on a revised risk assessment by the
National Academy of Sciences. Finalize standards for
currently regulated contaminants, including radium-226,
radium-228. alpha emitters, and beta and photon emitters.

Health effects: Primarily cancer for all contaminants. Radon
is a radioactive gas which is naturally-occurring in some
groundwater. It poses a health risk when the gas is released
from water into air. as occurs during showering, bathing, or
washing clothes or dishes. Radon in drinking water is a
relatively small part of the total radon in air. Other sources
are radon gas from soil which enters homes through
foundations. and radon inhaled directly while smoking
cigarettes. Radon which is inhaled has been linked to lung
cancer. however. it is not clear what level of radon in drinking
water contributes to this effect. People concerned about radon
in their homes can have their homes tested to determine total
exposure level. For information on how to conduct home tests,
contact Radiation Protection Services at (503) 731-4272.

Application: Community and nontransient noncommunity
systems. surface water and groundwater sources.

Monitoring: To be detennined in rule.

Compliance: Based primarily on meeting MCls. Existing
MCls for radium-226 and 228 are unlikely to be raised, ~s
was earlier expected. from 5 pCiIL to 20 pCilL. Uranium
MCl proposed in 1991 at 0.02 mgIL. Radon MCl proposed
in 1991 at 300 pCiIL. A multi-media approach to radon
regulation is under discussion. in which an Alternative Mel
could be set by states with effective indoor air radon reduction
programs in place and operating. The Alternative MCl would
be in the range of 3.000-4.000 pCiIL. Oregon radon data from
65 deep community wells collected in 1983 showed 23 with
radon greater than 300 pCilL. Cost data from 1990 suggests
the following national annual costs of various alternate radon
MCls: 200 pCi/1. 53.3B: 300 pCi/L. 52.5B: 1.000 pCil
l.5816M: 4.000 pCi/L. S178M.

Regulation dates (Radon):
NAS studies complete - June. 1998
EPA draft rule - December. 1998
Guidelines for multi-media programs - August. 1999
EPA final rule - August. 2000

Drinking Water Contaminant Candidate List (DWCCL)

Purpose. Identify chemical and microbiological contaminants
known or anticipated (Q occur in public water systems. for
possible future regulation. The first DWCCL was published in
February, 1998. [n Tables 6 and 7, the list is broken into two
groups. The first group includes twenty contaminants that are
priorities for regulation. and will be the source for regulatory
decisions in 200 I. The second group includes forty additional
contaminams which require further research on health.
treatment. and/or analytical methods. or need further occur
rence data collection. For each contaminant. its classification
is shown along with the Chemical Abstract System Number
(CASN). if applicable. for use in locating additional

Q-I4-

Human fecal matter

Source of Drinking
Water ConromjnarjQn

";' .-.'
- Drinking' water chlor

ination ~y-products

PO[ential
Health Effects

0.10 Cancer and
(current) other effects

0.080
(Stage I)

0.040
(Stage 2)
IT _ Severe gastro-
(disinfection) intestinal illness

Contaminant Mel msll

Total
Trihalo
methanes
(TTHMs)

Viruses

Application: Microbial standards apply to all public water
systems using groundwater or surface water sources of
supply. DIDBP standards apply to community and
nontransient noncommunity systems that apply disinfectants.

Monitoring: Monitoring is likely to be required both for
pathogenic organisms and for disinfectants and disinfection
by-products. Monitoring of treatment processes is also likely.

Compliance: Compliance is demonstrated by either meeting
the MCls or meeting treatment technique requirements or best
management practices for applicable contaminants. See Table 5.

Federal regulation dates:
Infonnation collection rule - 5/14/96
Notice of data availability - 1113/97
Final Stage I DIDB? and IESWTR - 11/98
Final Filter Backwash Recycling Rule - 8/00
Final LTIESWTR and GWR - 11/00
Final Stage 2 DIDBP. LT2ESWTR - 5102
Coliform bacteria rule revision - 2002 or later

Arsenic

Federal regulation dates:
EPA proposed rule - January, 2000
EPA final rule - January. 200 I

Compliance: Based on meeting revised Maximum Contami
nant level. EPA suggests a health target level of 0.002 mg/l
for discussion of Ihe revised MCL. National annual costs of
meeting a range of possible MCls are: 0.0005 mglL.5120B;
0.002 mglL. 54.2B: 0.010 mg/l, 57 10M; 0.020 mgIL, 5330M;
0.050 mglL, 5 I20M. Many utilities provide water with arsenic
levels greater than 0.002 mglL.
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Monitoring: To support identification of contaminants, the
EPA must establish the National Contaminant Occurrence
Database (NCOD) by August. 1999. Monitoring and reporting
may be required for public water systems for up to 30 unregu
lated contaminants for inclusion in the database.

Regulating contaminants: EPA must publish a decision on
whether or not to regulate at least five contaminants (including ,.
sulfate) from the DWCCL by August. 200 l. and from each •
updated DWCCL every five years. For any contaminants from
the first DWCCL for which a decision is made to regulate, the
final rule is due by February. 2005. with complianc; required
by water systems by February. 2008.

Chemical Health
Abstract Advisory

Contaminant " Classification Number Published

DCPA (Dacthal) pesticide, 2136·79-0 edi-acid degradates
DOE pesticide 72-55-9

,piazinon pesticide 333-41-5 X
Disulfoton pesticide 298-04-4

,/
X

, .. Diuron pesticide 330-54-1 X
EPTC (s·Ethyl- pesticide 759-94-4
dipropylthiocarbonate)

Fonofos pesticide 944-22-9 X
Linuron pesticide 330·55-2
Methyl bromide organic 74-83-9
Molinate pesticide 2212-67-1
Mycobacterium avium microbiological
imercellulare (MAC)

MTBE organic 1634-04-4 X
Nitrobenzene organic 98-95-3
Perchlorate inorganic
Prometon pesticide 1610-18·0
RDX organic 121-82-4 X
Sodium inorganic 7440-23-5
Terbacil pesticide 5902-51-2 X
Terbufos pesticide 13071-79-9 Xx

X

Health
Advisory
Published

630·20-6

7440·62-2

75·34-3
95·63-6
542·75-6
594-20-7
309-00-2
7440-42·8
108-86-1
60-57-1
87-68-3
99·87-6
7439-96-5
51218-45-2
21087-64-9
91-20-3

Classification

organic
organic
pesticide
organic
pesticide
inorganic
organic
pesticide
organic
organic
inorganic
pesticide
pesticide
organic
organic
pesticide

inorganic
inorganic

microbiological
organic

Contaminant

information on the contaminant. The list must be updated
every five years.

In addition. the tables indicate the contaminants on the
DWCCL for which EPA Health Advisories have been pub
lished. These advisories contain known information on health
risks. and specify ranges of concentrations that are acceptable
for drinking over different lengths of time. Advisories are
generally used to evaluate specific contaminant exposures at
specific sites, such as chemical spills..

Table 6 ~ Conlaminant Candidate List 
Regulatory Determination Priorities (20)

Chemical
Abstract
~

Acanthamoeba
l,l,2.2-tetrachloro
ethane

I,l-dichloroethane
1.2.4-trimethylbenzene
1.3-dichloropropene
2,2-dichloropropane
Aldrin
Boron
Bromobenzene
Dieldrin
Hexachlorobutadiene
p-Isopropyltoluene
Manganese
Me[Qlachlor
Metribuzin
Naphthalene
Organotins
Triazines & degrada

tion products (in
cluding Cyanazine.
Atrazindesethyl)

Sulfate
Vanadium

Safe Drinking Water Act Timeline

The chart on page 13 shows a simplified implementation
timeline for major provisions of the 1996 Safe Drinking
Water Act. prepared and published by the USEPA ' .
These will take effect from now until 2005 and beyond.
These provisions include the new drinking water
standards described above as well as many new program
initiatives such as consumer confidence reports,
technical/financiaIlmanageriaI capacity development.
operator certification, drinking water source protection.
and the drinking water state revolving loan fund. Watch
for information on these program initiatives in future
regular editions of the PIPELINE.

Other useful sources of infonnation include:
Journal American Water Works Association (and related
publications)
Rural Water Magazine. National Rural Water
Association (and related publications)
USEPA. AWWA, and other organization web pages
(access through Oregon Drinking Water web page)

I "Safe Drinking Water Is In Our Hands - Existing
Standards and Future Priorities" EPA 815-F-98-007
(June. 1998)

0-1£

Health
Advisory
Published

7429-90-5
34256-82·1
887-54-7

563-58·6
122-66-7
[42-28-9
88-06-2
120-83-2
51-28-5
121-14-2
606·20-2
95--18-7

Classification

microbiological
microbiological
microbiological

microbiological
microbiological
microbiological
microbiological
microbiological
organic
organic
organic
organic
organic
organic
organic
organic
organic
pesticide
inorganic
pesticide
pesticide

Table 7 . Contaminant Candid.ue List 
Research and Occurrence Priorities (40)

Chemical
Abstract
NumberContaminant

Adenoviruses
Aeromonas hydrophilia
Cyanobacteria (Blue
green algae) and their
toxins

Caliciviruses
Coxsackieviruses
Echoviruses
Helicobacter pylon
Microsporidia
1.1-dichloropropene
1.2-diphenylhydrazine
I.J·dichloropropane
2A.6·rrichlorophenol
2.4-dichlorophenol
2.4-dinitrophenol
2,4·dinitromluene
2.6-dinitrotoluene
2-methyl·phenol
Alachlor ESA
Aluminum
Acetochlor
DCPA (DacthaD

monoacid &
degradates
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ITimeline of SDWA Activities I

. .X'~

2006
I

X other event, as noted

~ Radon Rule

~ Filter Backwash Recycling
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APPENDIXH

H1.0 GRANT AND LOAN PROGRAMS

Many communities are unable to. finance major utility improvement projects without some
form of funding assistance, such as low interest loans or grants. For particularly needy
communities, two or more outside funding sources may be packaged together. This type
of financing can occasionally reduce the local funding responsibility to an acceptable level.

A brief description of the major federal and state funding programs which are typically
used to assist qualifying communities in the financing of public works improvement
programs, is given below. Each of the government assistance programs has specific
prerequisites and requirements. These assistance programs promote such goals as aiding
economic development, benefiting areas of low to moderate income families, and
providing for specific community improvement projects. Each program has unique
requirements; therefore, not all communities or projects may qualify for each.

H1.1 Oregon Community Development (OCD) Block Grant Program

The Community Development Block Grant (CDBG) program is a federal program
administered by the Oregon Economic Development Department (OEDD) for non
metropolitan cities and counties. Urban cities and counties are not included in the state's
program because they receive Community Development Block Grant funds directly from
the U.S. Department of Housing and Urban Development. The preparation of this master
plan was funded in part using CDBG funds.

The national objective of the block grant program is the development of viable urban
communities, by providing decent housing and a suitable living environment and
expanding economic opportunities, principally for persons of low and moderate income.

The Regional Development Division of the OEDD operates the state's CDBG program to
support the agency's mission--More and Better Jobs for Oregonians--through assistance
for a variety of activities that benefit low and moderate income persons.

The Oregon program also supports the state's strategic plan, known as ·Oregon Shines,·
by improving the standard of living and quality of life for Oregonians, promoting a diverse
and growing economy, and helping to strengthen local leadership and the capacity to
solve problems at community and regional levels. Specific objectives for rural Oregon
include:

• Improving the availability and adequacy of public infrastructure and
facilities.

• Conserving the existing housing supply and improving housing conditions.
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• Increasing the supply of housing affordable to low and moderate income
persons--particularly those with the lowest incomes.

• Increasing access to public facilities providing services to families and
individuals with disabilities or critical needs.

The funds available in the program vary from year to year depending on congressional
allocations and funds which roll over from previous programs.

Description

Oregon's CDSG Public Works funds are targeted to support public water and sewer
systems because they are the basic infrastructure necessary for the health and economic
well-being of every community, and they are the most difficult to finance because of the
high expense to citizens. Federal laws, the Clean Water Act and Safe Drinking Water Act,
in particular, are requiring municipalities to make expensive improvements in existing
systems to comply with national standards. There are few sources of outside funds that
communities can use to pay for such projects.

The OEDD is committed to helping Oregon's communities make the necessary
improvements in their water and sewer systems by providing state and federal funds
according to financial need.

Grant assistance must be used in areas which are primarily residential. Projects must be
needed first and foremost to solve problems faced by current residents. Project
components that are primarily for building capacity in a system must be paid for with local
and/or other funding sources.

Funds Available

The amount of funds made available is dictated by federal Congress in budget
appropriations. There is considerable competition for these funds, and generally it helps
a community's position to ensure that the grant application is fully and properly completed
and that all documentation is provided. It is anticipated that the fiscal year 2000
allocation from Congress will be less than the approximate $5,200,000 which was
available for water and sewer projects in 1998.

Grants will be made for each of three phases necessary to complete improvement
projects. Phase 1 consists of planning and preliminary engineering; Phase 2 consists of
final engineering, financial feasibility, and environmental review; and Phase 3 consists of
project construction. The maximum amount available for a single project is $750,000.

Applications for projects are accepted year around.
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Project Priority

Applications are generally funded in the order they are received. However OEOO reserves
the right to fund projects out of order forthese reasons:

A. To coordinate funding efforts with other funding agencies to ensure that
other funding commitments are not lost.

B. Some application reviews take longer than others because additional
information is needed from the regulatory authority, other funding sources,
the applicant and/or other state and local agencies. While this information
is being gathered, other eligible applications may receive grant awards.

C. If the applications received exceed the funds available, OEOO will use its
best judgement to fund qualified projects that are ready to proceed.

Eligible Activities

Eligible activities include the construction, improvement or expansion of publicly-owned
water and sewer projects critically needed for the benefit of current residents. The
project cost can include construction costs, equipment, the acquisition of real property
or permanent easements, preliminary planning and preliminary and final engineering,
surveying, architectural and other support activities, contingencies, payment of special
assessments to recover non-Community Development Block Grant costs of a water or
sewer project for properties occupied by low and moderate income persons, and
administrative costs associated with federal requirements .

. H1.2 Rural Water and Waste Disposal Loans and Grants

Rural Utility Service (RUS) has the authority to make loans and grants to public bodies and
non-profit corporations in rural areas to construct or improve essential community
facilities. Grants are also available to applicants who meet the median household income
(MHI) requirements. While applicants must have a population less than 10,000 to be
eligible for water system financing, priority is given to public entities in areas with less
than 5,500 people to restore a deteriorating water supply, or to improve, enlarge or
modify a water facility.

Borrowers must meet the following stipulations:

• Be unable to obtain needed funds from other sources at reasonable rates
and terms.

• Have legal capacity to borrow and repay loans, to pledge security for loans,
and to operate and maintain the facilities or services.
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• Be financially sound and able to manage the facility effectively.

• Have a financially sound facility based on taxes, assessments, revenues,
fees, or other satisfactory sources of income to pay all facility costs
including operation and maintenance and to retire the indebtedness and
maintain a reserve.

The term generally applied on municipal loans is 40 years. However, no repayment period
will exceed any statutory limitation on the organization's borrowing authority nor the
useful life of the improvement or facility to be financed. Interest rates are set periodically
and are based on current market yields for municipal obligations. The following
information provides a general summary of loan conditions.

Market Rate. The market rate is paid by those applicants whose median household
income (MHI) in the service area is more than the $27,756 which is the Oregon non
metropolitan MHI. The market rate is below 6 percent.

Intermediate Rate. The intermediate rate is paid by those applicants whose MHI of the
service area is less than $27,756. The current interest rate for qualified applicants is in
the range of 4.75 percent.

Poverty Line Rate. The lowest rate is paid by those applicants whose MHI of the service
area is below $22,205 (80 percent of the non-metropolitan MHI) and the project is
needed to meet the regulatory agency health and sanitary standards. The poverty rate
is currently 4.500 percent.

Maximum grant amounts, based on MHI, are provided in Table H-1. The grants are
calculated on the basis of eligible costs which do not include the costs attributable to
reserve capacity. In addition, grant funds cannot be used to reduce total user costs
below that of comparable communities funded by RUS.

Median Household Income (MHI)

<$22,205

$22,205 to $27,756

>$27,756

Maximum Grant

75%

55%

0%

Eligibility for the RUS grants and loans are based on census data and population studies.
The MHI for households in the city of Veneta has been established in a special census in
1993. That census determined that 51.4 percent of the city population has a
low/moderate income level.
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Other restrictions and requirements are associated with the RUS loans and grants. If the
city becomes eligible for grant assistance, the grant will apply only to eligible project
costs. Additionally, grant funds are only available after the city has incurred long-term
debt resulting in ari' annual debt service obligation equal to Yo percent of the MHI. To
receive a RUS loan, the city must secure bonding authority, usually in the form of general
obligation or revenue bonds. In addition, the RUS funds are limited by an annual funding
allocation by Congress. This funding allocation has been steadily falling. 1999 fund
allocations are anticipated to supply only about 30 percent of the need.

H1.3 Safe Drinking Water Revolving Loan Fund (SDWRLF)

The SDWRLF was created by Congress in 1996 to establish loan financing to construct
and improve local public drinking water systems. The fund is intended to assist
community and non-profit non-community drinking water systems. Funds can be used
to plan, design and construct drinking water facilities needed to correct non-compliance
with current or future drinking water standards.

The Oregon Health Division (OHD), the Oregon Economic Development Department
(OEDD) and the Department of Environmental Quality (DEQI have established a
partnership to carry out the SDWRLF. The Safe Drinking Water Act and the SDWRLF are
administered by the OHD and OEDD, respectively.

Project Eligibility

Program eligibility is limited to projects necessary to ensure that water systems comply
with applicable requirements and to further public health protection goals of drinking
water quality standards administered by OHD.

, Applicants may apply for any phase or combination of phases in a single application. An
application may include one or more elements of a water system (i.e., supply, storage,
treatment, transmission and metering)

Applicants with 300 or more service connections are eligible for final design and
construction only if they maintain a current master plan that evaluates the needs of the
water system for at least a twenty-year period, and include the eight major elements that
are outlined in the Administrative Rule.
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Eligible Applicants and Activities

The activities which are eligible for funding include the planning and preliminary
engineering, design and specifications, and construction of improvements to drinking
water systems.

Activities which are ineligible are listed below:

.. Dams or rehabilitation of dams.

.. Purchase of water rights, except if the water rights are owned by a system that
is being purchased through a consolidation.

.. Reservoirs, except for finished water reservoirs and those reservoirs that are part
of the treatment process.

.. Laboratory fees for monitoring.

.. Projects for the improvement of fire protection.

.. Projects for systems in significant noncompliance, unless funding will ensure
compliance.

.. Administrative costs.

.. Costs incurred prior to official award of funds by OEDD.

.. Purchase of equipment, such as motor vehicles, not directly appurtenant to the
project.

.. Purchase of off-site property for the project-related purposes such as wetland
mitigation or other uses not directly related to the project.

.. Operation and maintenance expenses.

.. Improvements made to any part of a system that is or will be owned and operated
by an ineligible water system.

.. Projects primarily intended to supply or attract future growth.

Capacity Analysis (Financial, Managerial and Technical Review)

The state will review the overall financial, managerial, and technical capacity of the
applicant to maintain compliance with the Safe Drinking Water Act.
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If a system does not have the technical, managerial, and/or financial capacity to ensure
compliance, or is in significant noncompliance, the system may receive assistance only
if: The assistance will ensure compliance and the owner or operator of the system agrees
to undertake appropriate changes that will ensure the system has the technical,
managerial and financial capacity to meet and maintain compliance with the Safe Drinking
Water Act.

Capacity review will take place shortly after the final application is submitted to OEDD.

Project Priority List and Intended Use Plan

A drinking water system that responds with project and financial need information in a
MLetter of InterestMwill have its project rated, via a point system, using the criteria in this
rule. OHD has received its 1998 estimated appropriations and has available $11,530,785
in funds for the SRF program. A total of 38 eligible projects are listed by OHD with a
total amount request of $61,723,140. Veneta's project is listed as project number 35.
Veneta's low priority is because of the relative low health risk (Veneta's iron and
manganese problems do not constitute an immediate health threat). Veneta could update
its letter of interest and likely receive some additional rating points from OHD in next
year's allocation due to additional deficiencies identified. However, OHD funds for
Veneta's project will still not be available for over five years.

H1.4 Economic Development Administration (EDAJ Public Works Grant Program

The EDA Public Works Grant Program, administered by the U. S. Department of
Commerce, is aimed at projects which directly create permanent jobs or remove
impediments to job creation in the project area. To be eligible for this grant, a community
must be able to demonstrate the potential to create jobs from the project. Potential job
creation is assessed with a survey of businesses to demonstrate the prospective number
of jobs which might be created if the proposed project were completed. Communities
which can demonstrate the existing system is at capacity (i.e., moratorium on new
connections) have a greater chance of being awarded this type of grant. EDA grants
usually represent 50 to 80 percent of the project cost; therefore, some type of local
funding is required.

H1.5 Oregon Water Development Loan Fund

This program is administered by the Oregon Water Resources Department. The Water
Development Loan Fund (WDLF) provides long-term loan financing to fund water supply
projects which will be used for drinking water, fish protection and watershed
enhancement, and the drainage or irrigation of agricultural lands. Eligible applicants
include special districts, cities, and counties.
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Funds to finance a water development project are obtained by the issuance of self
liquidating bonds. The State Treasurer is authorized to sell bonds in an mount equal to
1% percent of the true cash value of Oregon property to fund the program. The bonds
are repaid by those benefiting from the project at no cost to the Oregon taxpayer.

s - -~ .. ~

Loans are available to construct, repair, improve, expand or otherwise modify community
water systems, to acquire a water supply or water right, or acquire rights-of-way,
easements and relocation of roads and utilities necessary for project construction.

WOLF financing can be used in conjunction with funds from other agencies or the
applicant. The loan will be secured with a first lien on real property or a covenant to the
state for water user charges. Maximum term of a loan is 30 years.

H1.6 Small Scale Energy Loan Program (SELPJ

The SELP program is administered by the Oregon Department of Energy and provides
loans for projects which can demonstrate savings in energy costs or energy conservation.
There are no grants available and interest rate on loans is in the range of 8 percent.

H2.0 LOCAL FUNDING SOURCES

The amount and type of local funding obligations for water system improvements will
depend, in part, on the amount of grant funding anticipated and the requirements of
potential loan funding. Local revenue sources for capital expenditures include:

~ Various types of bonds.
~ Water service charges.
~ Sinking fund.
~ Connection and user fees.
~ System development charges.
~ Urban Renewal funds.
~ Ad valorem taxes.

Local revenue sources for operating costs are generally limited to water service charges.
The following sections identify those local funding sources and financing mechanisms
which are most common and appropriate for the improvements identified in this study.

H2. 1 General Obligation Bonds

General obligation (G.O.) bonds are backed by the full faith and credit of the issuer. For
payment of the principal and interest on the bond, the issuer may levy ad valorem general
property taxes. Such taxes are not needed if revenue from assessments, user charges
or some other source is sufficient to cover debt service.
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The Oregon Revised Statues limit the maximum term for general obligation bonds to 40
years for cities. If in the event the Rural Development Administration purchased the
bonds, the realistic term for which general obligation bonds should be issued is 15 to 20
years.

Financing of water system improvements by general obligation bonds is usually
accomplished by the following procedure:

1. Determination of the capital costs required for the improvement.

2. An election authorizing the sale of general obligation bonds.

3. Following voter approval, the bonds are offered for sale.

4. The revenue from the bond sale is used to pay the capital costs associated with
the projects.

From a fund raising viewpoint, general obligation bonds are preferable to revenue bonds
in matters of simplicity and cost of issuance. Since the bonds are secured by the power
to tax, these bonds usually command a lower interest rate than other types of bonds.
General obligation bonds lend themselves readily to competitive public sale at a
reasonable interest rate because of their high degree of security, their tax exempt status
and their general acceptance.

These bonds can be revenue-supported wherein a portion of the user fee is pledged
toward payment of the debt service. Using this method, the need to collect additional
property taxes to retire the obligated bonds is eliminated. Such revenue-supported
general obligation bonds have most of the advantages of revenue bonds, but also maintain

. the lower interest rate and ready marketability.

Other advantages of general obligation bonds over other types of bonds are as follows:

• The laws authorizing general obligation bonds are less restrictive than those
governing other types of bonds.

• By the levying of taxes, the debt is repaid by all property benefitted and not just
the system users.

• Taxes paid in the retirement of these bonds are IRS deductible.

• General obligation bonds offer the flexibility to retire the bonds by tax levy and/or
user charge revenue.

General obligation bonds are normally associated with the financing of facilities which
benefit an entire community and must be approved by a majority vote.
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The disadvantage of general obligation bonds is that debt is often added to the debt ratios
of the underlying municipality or city, thereby restricting the flexibility of the municipality
or city to issue debt for other purposes. Furthermore, general obligation bond
authorizations must be approved by a majority vote and often necessitate extensive public
information programs with associated expenses.

H2.2 Revenue Bonds

With the trend to shift away from ad valorem property taxes and toward a greater reliance
on user fees, revenue bonds are becoming a frequently used option for long-term debt.
Revenue bonds are payable solely from charges made for the services provided. These
bonds cannot be paid from tax levies or special assessments; their security is the
borrower's promise to operate the system in a manner which will provide sufficient net
revenue to meet the debt service and other obligations of the bond issue.

Many communities prefer revenue bonding over general obligation bonding because it
ensures no tax will be levied. In addition, debt obligation will be limited to system users
since repayment is derived from user fees. Another advantage of revenue bonds is they
do not count against a municipality's direct debt, but instead are considered "overlapping
debt." This feature can be a crucial advantage for a municipality near its debt limit or for
the rating agencies, which closely consider the amount of direct debt when assigning
credit ratings. Revenue bonds also may be used in financing projects extending beyond
normal municipal boundaries. These bonds may be supported by a pledge of revenues
received in any legitimate and ongoing area of operation, within or without the
geographical boundaries of the issuer.

Successful issuance of revenue bonds depends on bond market evaluation of the
dependability of the revenue pledged. Recent legislation has eliminated the requirement
that the revenues pledged to bond payment have a direct relationship to the services
financed by revenue bonds. Revenue bonds may be paid with all or any portion of
revenues derived by a public body or any other legally available monies. In addition, if
additional security to finance revenue bonds was needed, a public body may mortgage
grant security and interests in facilities, projects, utilities or systems owned or operated
by a public body.

There exist no legal limitations on the amount of revenue bonds to be issued, but
excessive issue amounts are generally unattractive to bond buyers because they represent
high investment risks. In rating revenue bonds, buyers consider the economic justification
for the project, reputation of the borrower, methods and effectiveness for billing and
collecting, rate structures, provision for rate increases as needed to meet debt service
requirements, historic track record in obtaining rate increases adequacy of reserve funds
provided in the bond documents, supporting covenants to protect projected revenues and
the degree to which forecasts of net revenues are considered sound and economical.

Municipalities may elect to issue revenue bonds for revenue producing facilities without
a vote of the electorate (ORS 288.805 - 288.945). Certain notice and posting
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requirements must be met and a 60 day waiting period is mandatory. A petition signed
by 5 percent of the municipality's registered voters will cause the issue to be referred to
an election.

H2.3 Improvement Bonds (Bancroft Bonds)

Improvement bonds can be issued under an Oregon law called the Bancroft Act. These
bonds are an intermediate form of financing which is less than full-fledged general
obligation or revenue bonds but is quite useful, especially for smaller issuers or for limited
purposes.

An improvement bond is payable only from the receipts of special benefit assessments,
not from general tax revenues. Such bonds are issued only where certain properties are
recipients of special benefits not occurring to other properties. For a specific
improvement, all property within the improvement area is assessed on an equal basis,
regardless of whether it is developed or undeveloped. The assessment is designed to
apportion the cost of improvements, approximately in proportion to the direct or indirect
benefits, among the benefitted property owners. This assessment becomes a direct lien
against the property, and owners have the option of either paying the assessment in cash
or applying for improvement bonds. If the improvement bond option is taken, the city
sells Bancroft improvement bonds to finance the construction and the assessment is paid
over 20 years in 40 semi-annual installments with interest. Cities are limited to
improvement bonds not exceeding three percent of true cash value.

With Bancroft bond financing, an improvement city is formed, the boundaries are
established and the benefitted properties and property owners are determined. The
engineer usually determines an approximate assessment, either on a square foot or a
front-foot (facing the improvement) basis. Property owners are then given an opportunity

.. to protest the project assessments. The assessments against the properties are usually
not levied until the actual cost of the project is determined. Since this determination is
normally not possible until the project is completed, funds are not available from
assessments for the purpose of making monthly payments to the contractor. Therefore,
some method of interim financing must be arranged, or a preassessment program based
on the estimated total costs must be adopted. Commonly, warrants are issued to cover
debts, with the warrants to be paid when the project is complete.

The primary disadvantage to this source of revenue is the property to be assessed must
have a true cash value at least equal to 50 percent of the total assessments to be levied.
As a result, a substantial cash payment is usually required by owners of undeveloped
property. In addition, the development of an assessment city is very cumbersome and
expensive when facilities for an entire community are contemplated. General obligation
bonds can be issued in lieu of improvement bonds and are usually more favorable.
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H2.4 Capital Construction (Sinking) Fund

Sinking funds are often established by budget for a particular construction purpose.
Budgeted amounts from each annual budget are carried in a sinking fund until sufficient
revenues are available for the needed project. Such funds can also be developed with
revenue derived from system development charges or serial levies. Veneta does not have
a sinking fund with sufficient reserves to fund a project of the magnitude described in this
plan.

H2.5 Connection and User Fees

Previously, most cities charged connection fees to cover the cost of connecting new
development to water systems. However, based on recent legislation, connection fees
can no longer be programmed to cover a portion of capital improvement costs.
User fees can be used to retire general obligation bonds and are commonly the sole
source of revenue to retire revenue bonds and to finance operation and maintenance.
User fees represent monthly charges of all residences, businesses and other users who
are connected to the water system. These fees are established by resolution and can be
modified, as needed, to account for increased or decreased operating and maintenance
costs. The monthly charges are usually based on the class of user (e.g., single family
dwelling, multiple family dwelling, schools, etc.) and the water demand through a user's
connection.

H2.6 System Development Charges and Assessment

A system development charge (SDC) is a fee collected as each piece of property is
developed. The charge is used to finance the necessary capital improvements and
municipal services required by the development. Such a fee can be used to recover only
the capital costs of infrastructure. Operating, maintenance and replacement costs cannot
be financed through system development charges.

The Oregon Systems Development Charges Act was passed by the 1989 Legislature (HB
3224) and governs the requirements for systems development charges effective July 1,
1991. Two types of charges are permitted under this act: 1) improvement fees and 2)
reimbursement fees. SDCs collected before construction are considered improvement
fees and are used to finance capital improvements to be constructed. After construction,
SDCs are considered reimbursement fees and are collected to recapture the costs
associated with capital improvements already constructed or under construction. A
reimbursement fee represents a charge for utilizing excess capacity in an existing facility
paid for by others. The revenue generated by this fee is typically used to pay back
existing loans for improvements.
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Under special circumstances, the beneficiary of a public works improvement may be
assessed for the cost of aproject. For example, the city may provide some improvements
or services which directly benefit a particular development. The city may choose to
assess the industrial or commercial developer to provide up-front capital to pay for the
administered improvements.

Under the Oregon Systems Development Charges Act, methodologies for deriving
improvement and reimbursement fees must be documented and available for review by
the public. A capital improvement plan must also be prepared which lists the capital
improvements which may be funded with improvement fee revenues and the estimated
cost and timing of each improvement. Thus, revenue from the collection of SDCs can be
used only to finance specific items listed in a capital improvement plan. In addition, SDCs
cannot be assessed on portions of the project paid for with any grant funding program.

H2.] Ad Valorem Taxes

Ad valorem property taxes are often used as a revenue source for utility improvements.
Property taxes may be levied on real estate, personal property or both. Historically, ad
valorem taxes were the traditional means of obtaining revenue to support all local
governmental functions.

A marked advantage of these taxes is the simplicity of the system. It requires no
monitoring program for developing charges, additional accounting and billing work is
minimal and default on payments is rare. In addition, ad valorem taxation provides a
means of financing which reaches all property owners who benefit from a water system,
whether a property is developed or not. The construction costs for the project are shared
proportionally among all property owners based on the assessed value of each property .

. Ad valorem taxation, however, is less likely to result in individual users paying their
proportionate share of the costs as compared to their benefits.

H2.8 Urban Renewal

Veneta's existing Urban Renewal Agency encompasses about 354 acres and includes
most of the downtown core area, the public works facilities and much of the area north
of Highway 126 within the urban growth boundary. Community leadership has examined
the possibility of using the taxing authority of the Urban Renewal Agency to fund, in part
the requirements for water system infrastructure improvements. The Urban Renewal
Agency has a current payment capacity of $269,000 per year. With a ten year pay back
period at 5.5 percent the Urban Renewal Agency could borrow up to two million dollars.

Regulations governing the use of Urban Renew Funds require that the funds be expended
within the Agency boundary and that the agency can not be increased in size by more
than one percent. It may be necessary to extend the Urban Renewal Agency boundary
to include a narrow corridor and the new reservoir development area in order to optimize
the use of the agency funds.
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